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UNITED STATES COMMISSION OF Fisd AND FISHERIES,
Washington, February 15, 1873.
(r}:.\Il‘LE\ID\I In compliance with the order of Congress I transmlt
herewith my report for 187273 as United States Commissioner of Fish
and Fisheries, embracing : first, the result.of inquiries into the causes
of the decrease of the food-fishes of the sea-coast and lakes of the
United States; and, secondly, the history of the measures taken for the
propagation of food-fishes by stocking the rwers and lakes with shad,
salinon, and other valuable species.
Very respectfully, your obedient servant,
SPENCER TF. BAIRD,
Commissioner.

Hon. SCHUYLER COLFAX,

DPresident of the United States Senate ; and
Hon. J. G. BLAINE,

Speaker of the House of Representatives.
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REPORT OF THE COMMISSIONER.

The present report embraces two distinet subjects : first, the result of
inquiries entered upon for the purpose of ascertaining whether any de-
cresse has taken place in the food-fishes of the sea-coast and lakes, as
alleged, and, if 8o, what are the causes and what legislative and other
Weasures may be necessary to remedy the evil; secondly, the history of
the measures adopted, up to July, 1873, for multiplying the food-fishes of
our rivers and lakes and for transferring them to new localities, with &
view of increasing the food-resources of the United Statesand cheapening
the price of provisions. :

A—INQUIRY INTO THE DEOREASE OF FOOD-FISHES.
1,—~PRELIMINARY STEPS,

For some years past it has been alleged that the.food-fishes of the
eastern coast of the United States have been decreasing in number, and
the attention of the General Government was called to the subject, with
a view, if possible, of ascertaiuing'the causes and suggesting a practica-
ble remedy. .

Responding to the appeals made from numerous quarters, and for the
purpose of settling the question as t¢ the facts, a resolution was passed
by Qongress on the 9th of February, 1871, directing the President to

‘appoint some oune of the civil officers of the Government competent
to the task, to serve, without salary, as Commissioner of Fish and Fish-
erieg,

The resolution further directed that it should be the duty of the Com.
Inissioner to prosecute the necessary inquiries, with a view of ascertain-
lng whether any and, if 80, what diminution in the number of food-fishes
of the coast and lakes of the United States had taken place; and to
determine what were the causes of the same, aud to suggest any
Inegsures that might serve to remedy the evil. The heads of the Execu-
tive Departments of the Government were instructed at the same time to
Tender the Commissioner such assistance as might lie in their power.

2.—INVESTIGATION IN 1871,

‘Haring been appointed, by the President, Commissioner of Fish and

isheries under this law, in the spring of 1871 I proceeded, by permission

of Professor Henry, Secretary of the Smithsonian Institution, to car?y out

the inquiry thus authorized and directed, spending the summer, of 1871
8. Mis, 74—uri - '
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in this research, and establishing my headquarters at Wood’s Hole,
Mass., in Vineyard Sound, one of the regions most interested in the
inquiry. With the assistance of several eminent specialists, particu-
larly of Prof. A. E. Verrill, Prof. Theodore Gill, and Mr. 8. I. Smith, I
made an exbaustive inquiry into the subject, with all the means at my
command. The results of my labors and of those of my associates have
been presented to Congress in the form of a voluminous report, to whicli
reference is suggested for further particulars.

The fish to which attention was more particularly directed during this
first year were the. blue-fish, scup, tautog, sea-bass, striped bass, and
mernhaden. ’ . i

The opportunities furnished by the possession of a very perfect outfit
of apparatus for the research in question were embraced to prosecute a
general inquiry into the natural history of the deep seas along the coasts
of the United States, as it was thought that the history of the fishes
themselves wonld not be complete without a thorough knowledge of their
associates in the sea, especially of such as prey upon them or constitute
their food. It is well known that the presence or absence of particular
forms of animal life in certain localities determines the occurrence of
mauny kinds of fish; and it was thought best to make an exhaustive
inquiry in this direction.

The temperature of the water taken at different depths, its varying
transparency, density, chemical composition, percentage of saline matter,
itssurface and under currents, and other features of its physical condition,
were also carefully noted, as likely to throw more or less light upon the
agencies which exercise an influence upon the presence or absence of par-
ticular fishes ; in other words, the object in view was to make as complete
explorations of the physical, natural, and economical features of the sea
as those which have been attempted for the Western Territories, under
successive congressional appropriations, by Doctor 1Iayden, Lieutenant
Wheeler, and othexs; the same warrant for an exhaustive research being
thought to exist for the one as for the other, especially in view of the
fact that the ecconomical results to flow from a satisfactory solution of
the various problems connected with the fisheries, might safely be con-
sidered as even more profitable in their immediate yield and availability
than those to arise from the territorial survey. -

Finally, large collections of specimens of natural history were gathered
for the National Museuw, embracing daplicates in great number for dis-
tribution to the various scientific and educational establishments of the

country., :
3.—INVESTIGATIONS IN 1872,

In arranging for the work of the Commission in 1872, it was thought
best to spend the season on the Bay of Fundy, for the purpose of making
an especial study of the fish and fisheries belonging to that portion of
Maiue aud the British proviuces; and, the necessary leave of absence
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having again been obtained from Professor Henry, I proceéded to East-
port, in Maine, asaconvenient point from which to prosecute my inquiries,
arriving there on the 19th of June. I carried with me all the apparatus
necessary for my work, and as soon as possible entered upon the inves-
tigation as to the present condition of the fisheries.

I succeeded in obtaining a great deal of information from persons
resident in the town and vicinity, connected more or less with the fish-
eries ; especially from Capt. U. S. Treat, of Treat’s Island, Mr. William
J. Odell, Mr. C. H. Dyer, Mr. Bucknam and others, of Eastport, Capt.
Robinson Owen, of Campobello, &e. '

It gives me very great pleasure to acknowledge the courtesies of the
Department of Marine and Fisheries of the Dominion of Canada during
the investigations prosecuted in the time mentioned. Before proceed-
ing to Eastport, I addressed the Hon. Peter Mitchell, minister of the
departinent, stating my objects, and asking for some form of document
by which I might be accredited to the official fishery authorities of the
Dominion, not only to prevent any interference on their part, but to
secure their co-operation and assistance. This was promptly supplied,
and authority granted to capture fish by any desired method, whether
in accordaunce with the laws of the dominion or not, all the subordinate
officers of the department being at the same time required to render me
whatever help I might demand.

From this document, as well as from personal letters furnished by

Mr. William F. Whitcher, commissioner of the Dominion fisheries, and
by Mr. Williin H. Venning, inspector of fisheries, Saint John, New
Brunswick, I received much benefit. I am also under obligations
for assistance to Mr. W. B. McLaughlin, fishery-overseer at the Southern
Head, Grand Maunan, especially in connection with the investigation of
the herring-fisheries in that vicinity.
- Desirous of making a complete collection of the different Salmonidew
of Aumerica, for the purpose of more accurately defining their geograph-
ical distribution and of determining their comparative character, I made
my wishes known to the Department of Marine and Fisheries, and
instructions’ were at once forwarded to its officers throughout the
Dominion to meet my wants. In accordance with these instructions 1
bave already received numerous specimens of great importance to the
inquiry, and which will aid considerably in accomplishing the object re-
ferred to. Several interesting communications from these officers will be
found on pages 80, 81, and 82.

Here, as at Wood’s Hole, I had the co-operation of Prof, Verrill,
of Yale College, who kindly undertook the supervision of the investi-
gations into the invertebrate fauna of the Bay of Fundy, with the assist-
ance especially of Mr. 8. I. Smith, Mr. O. Hargor, Professor Todd, P ro-
fessor Rice, &c., while Prof. D. O. Eaton took charge of the subject
of the alge. The labors connected with the fishes of the rogionl were
Prosecuted with the help more especially of Prof. Theodore Gill, Mr,
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G. Brown Goode, and Dr. E. Palmer. The facilities I was able to far-
nish at Eastport, as at Wood’s Hole, induced a large number of scientific
gentlemen to spend the greater part or the whole of the active season
with the Commission. Among those who were present during some por-
tion of this period may be mentioned the following :

BRrITISHE POSSESSIONS..... W. H. Venning, of Saint John; inspector-
of fisheries of New Brunswick and Nova
Scotia.
Capt. N, B, Beosztk, ot H antsport Nova
Scotia.
Walter B. McLaughlin ; overseer of fisheries,
Southern Head, Grand Manan.
George A. Boardman, of Saint Stephen, New
Brunswick.
MAINE...oev vencnneacnnns E. M. Stilwell, of Bangor; fish-commissioner
of Maine.
0. C. Stanley, of Dixfield ; fish-commissioner
of Maine.
Charles G. Atkins, of Bucksport; inchargeof
United States salmon-breeding establish-
ment.
Charles H. Fernald, of Orono; professor of
natural history in the Maine State College.
NEwW HAMPSHIRE....... . . Livingston Stone,of Charlestown ; in chargeof
United States salmon-hatching establish-
ment on the McCloud River, California.
MASSACHUSETTS «ovuenn... N. 8. Shaler, of Cambridge; assistant in the
Museum of Comparative Zoology.
T. Sterry Hunt, of Boston; professor of ge-
_ology, Massachusetts Iustitute of Tech-
nology.
Gurdon Saltonstall, of Boston; collector for
the Boston Society of Natural History.
James H. Fmerton, of Boston ; assistaut in
the Boston Society of N 4tural History.
CONNECTICUT. . ... ovncuan- N. 8. Rice,of Middletown; professor of natu-
ral history, Wesleyan College.
@. Brown Goode, of Middletown ; curator of
the Museum of Wesleyan COIIege.
A, E. Verrill, of New Haven; professor of
zoology, Yale College,
Daniel C. Eaton; professor of botany, Yale
College.
W. D. Whitney; professor of Oriental litera.
ture, Yale Oollege.
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8. L. Smith, } assistant teachers of zool-
J. K. Thatcher, ogy in Yale College.
O. Harger ; assistant in Yale Museum.

Jokn B, Isham, :
W students of Yale Sci-
George W. Hawes, % entific School,

7. Mitchell Prudden,
Talcott H. Russell, of New Haven.
NeEw Yomrk............... H. E. Webster, of Schenectady; professor

of natural history, Union College.

Charles Pond ; student of natural history,
Union College.

H.A. Ward, of Rochester; professor of nat-
ural history, Rochester University.

OHIO.........ccvvinnnnn.. Rev. J. G. Fraser, of East Toledo.
o, committee on marine
%}bcrtpf 'i‘;wl’]'[’-’g’ f aquaria for the Cin-
Re;" n ;) i’a fLor', cinpatiIndustrial Ex-
Rt Pl .| position, September
’ and October, 1872,

Iowa...oooniieail J...E. Todd, of Tabor; professor of natural
science, Tabor College.
DisTrIor OF COLUMBIA ..Theodore Gill, Smithsogpian Institution,
Washington.
Lidward Palmer, of Washington.
A. G. Seaman, Agricultural Department,
Washington.

Among these visitors, Mr. Robert Brown, Dr. John Davis, Rev. A.
I:J. Taylor, and Mr. Richard Folsom came for the purpose of obtaining
living specimens of marine zoology with which to stock an aquarium at
the Cincinnati Industrial Exposition.

In the course of the summer, the fish-commissioners of Maine, E.
M. Stilwell and 0. O. Stanley, spent several days with me, in com-
pany with Mr. Atkins, during which time the subject of restocking the
waters of the State with salmon was discussed, and an understanding
en.tered' into with them in regard to hatching such eggs of this fish as I
might be able to allot to the State from the stock owned by the United
States. Mr. Livingston Stone also, prior to his departure for California
for the purpose of securing eggs of the Sacramento salmon, visited me
in order to arrange the details of his operations,

In continuation of the courtesies previously extended, the Treasury
Department instructed Capt. D. B. Hodgden, in command of the
Tevenue-cutter Mosswood, to render me such assistance as he could
Without interfering with his- regular duties; and to him and bhis
Oqicers I am under many obligations for the cordiality and readiness
With which they carried out these orders. Without the help of the
catter, I shounld have been able to make a few only of the researches
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and investigations which have proved of great service in the inquiry
intrusted to my charge.

In the course of the summer I visited the British provinces, passing
through Saint John, Digby, Annapolis, Halifax, Pictou, Prince Edward
Island, Shediae, and Fredericton, with a view of ascertaining the present
condition of the fisheries, the nature of the regulations concerning them,
as well as the various methods for carrying them on, and I am particu-
larly indebted for valuable assistance and information to Mr. William
Jackj of Saint John ; to Dr. J. B. Gilpin and Mr. J. Matthew Jones, of
Halifax ; and to Mr. Dunp, the United States consul, aud Mr, J. C. Hall,
merchant of Charlottetown. ' '

My inquiries in reference to the herring and other fisheries of the
coast would not have been-complete without a visit to Grand Manan,
and especially, the southern extremity, known as Southern Head, and
well known to be the great spawning-ground of the majority of the
berring entering the Bay of Fundy. With the aid of a letter from Mr,
William F. Whitcher, the Commissioner of Fisheries at Ottawa, to Mr,
Walter B. McLaughlin, in charge of the spawning-grounds, I was
enabled to obtain a great amount of very valuable information in
regard to this interesting locality. To Mr. Simeou F. Cheney, of
Nantucket Island, Grand Manan, I am also wuch indebted for services
rendered.

The fact that particular portions of our sea-coast are frequented by
the herring during their spawning-season, while others, apparently
equally eligible, remain unvisited by them, induced me to undertake a
careful investigation of ocean temperatures ; and, with the assistance of
Captain Hodgden, of the revenue-cutter, I was enabled to secure,
through the use of the Casella-Miller deep-sea thermometer, many
records of the temperature of the bottom waters at different parts of the
Bay of Fundy, as well as of the surface. These are considered of very
great importance in solving the various problems referred to. *

*A wovement in-the same diroction was subsequently undertaken by the Scottish
Meteorological Society, Lhaving for its object tho determination of the question as
to how meteorological conditions of air and water influence the herring-fishery, an
industry of the first importance to the inhabitants of Scotland; the inquiry havipg
been sitggested by the Marquis of Tweeddale, president of the society, in a letter
traunsmitted on the 30th of January, 1873.

A committee was appointed, and on the 2d of July reported the progress made,
when, although no very positive results were announced, enough was adduced
to show the ewinent propriety of tho investigation and the probability of attaining
important generalizations. (Journal of the society, July, 1873, 60.)

The inquiry was restricted at first to the east const of Scotland, and to pond-fishing
districts therein, viz, Wick, Buckie, Petorhoud, and Eyemouth, the last including the
fishing-ports of Dunbar and Eyemouth, Berwick, and North Sunderland. Copies of
the weekly returns sent to the fishery-board from theso districts during July to Sep-
tember, the season of the herring-fishing for that part of Great Britain, for six years,
beginning with 1367 and ending with 1872, giving the catch per woek, the number of
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- Having been so fortunate as. to interest Professor Peirce, of the Coast-
Survey, in the general inquiry intrusted to me by Congress, I received,
under his instructions, from Captain Patterson the proffer of the aid of
that branch of the service in pursuing such investigations as related in,
any way to its own objects; and as the physical and natural history of
the various banks off the New England coast constituted a common
bond of interest, it was determined by the Superintendent to fit out the
steamer Bache to make surveys on George’s Banks, one of our best
fishing-grounds. I was authorized to put on board two experts in the
line of marine zoology, for the purpose of prosecuting the necessary
inquiries; and having selected Mr. S. I. Smith and Mr. Harger, these
gontlemen presented themselves at Provincetown, as the place .of ren-
dezvous, at the appeinted time. While certain needed repairs of the vessel
were being completed, these gentlemen in the interval visited Eastport
and entered into the general inquiries prosecuted in the Bay of Fundy-
They, however, returned to Provincetown when the Bache was ready to
take-them on board ; ‘and although beginning their work so late it the
season, as to be interfered with by storms and unfavorable weather, they
succeeded in securing many valuable results, a report of which will be
presented hereafter. -

boats out in each district, were extracted from the reports, and an average of these
8iX yoars calculatod at several of the stations. - These were finally compared day by
day with two series of sea-temperatures ; one taken off Harris, and the other near
Edinburgh, ’ )

The temperature of the sea was found to rise very rapidly about the middle of July;
and to keep oscillating slightly about a uniform temperature of 56 until the 13th of Au-
g}lst, when it rapidly rose to the annual maximun, namely, 57°.2, and ranged relatively
high until the firat of September. This perjod of highest annal temperatnre, nawely,
from the middle of July to the first of Septemboer, was found to Le ocoincident with
the fishing-season in the northern districts of Scotland ; and the period when the tew-

. berature rises to the absolute maximum is further coincideut with the date of the
largest catohes during the fishing-season. The cominittee, however, considor it pre-
mature to lay great stross on the striking coexistonce of these facts, since it is impos-
sible, without farther statistics, to say whether these relations are of a pormanent
character. The fishing-season did not begin until the sea-temperature had risen to
about 5530 in July, nor did it continue after it had fallen below 553° in September.

An jmportant omission in these tables is, that they do not show whether they indi-
cate the surface or bottom temperature of the sea;. the difference in this respect being
very appreciable. Another omission is, as to the relation between the spawning-sea-
80n of the herring and their shoroward movement. Along the coast of the United States,
the great Spawning-ground of the sea-herring is off the southern end of Grand Manan,
where the surface and bottom tomperatures sometimes differ at the spawning-season by
as m“’f‘y as five or six degrees. .

An important relation was also observed by the committeo between the exceptional
g::msl)heﬂc t"mI"t'sll‘tl.tux'ee and the migrations of the herring, the fishing-season begin-
theg much later in the year, when the summer-temperatures are low, than when

shzrinm- high. As regards the rolation between barometric observations and ti’;’

o grea:s, 1'5. appears that during the periods when good or heavy catches were tuken:) .

orate mﬁJonty'of oases tho barometer was high and steady, the winds light or m '
. % and eleotrical phenomena wauting; when tho capturos wero light, the obSCIVa~
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4.—CORRESPONDING RESEARCHES OF OTHER NATIONS.

A few years previous to the movement on the part of the United
States in the establishment of a commission for the investigation of
the fish and fisheries of its coast, the Fischerei-Verein, an associa-
tion composed of several eminent naturalists, physicists, and statisticians
of Germany, warmly urged upon its government the importance of
prosecuting similar researches, recognizing equally with the United
States that the only way of securing definite and practical results in the
way of protecting and improving the fisheries was to initiate a series
of thorough inquiries into the general physical and natural history of
the seas.

A commission was accordingly appointed by the German government
to report upon the best method of securing the Jesired object. A
report of what was needed was presented by the commission, which
invited caretul inquiry into the following points: first, the depth, and
character of the water, the peculiarities of the bottom, the pelceutage
of salt and gas in the water, and the nature of its currents and temper-
atures; secondly, a minutely-detailed determination of the animals and
plants found in the sea; and, thirdly, the distribution, mode of nourish-
ment, propagation, and migration of the useful fishes, shells, crastace-
ans, &c. While this programme embraced the primary physical condi-

tions often indicated a low barometer, strong winds, unsettled woathér, and thunder
and lightning.

In conclusion, the committee recomnmend that, in fulthor olacidation of the subject,
steps should be taken to obtain information whichmaylead toa so]utlon of the following
queries :

1. What determines the time of the commencement of the fishing ¥

2. What determines the fluctuations in the catches of herruw in dxﬂ'erent districts,
'or in the same district on difforent days ?

3. What causes tho absence of herring during some seasons from certain districts of
the coast ¥

4. What determines the ending of the fishing-season ?

The information required demands—

1. An oxtonsion of the area examined, so as to include the Moray Firth, the Shet-
land, Orkney, and Hebrides Islands, and the wost coast of Scotland.

2. Daily returns of the number of boats fishing and the catch,

3. Tho erection of svlf-registering sea-thermometers at different points on the Boast,
8imilar to those now in operation at Peterhead Harbor, .

4. Thermometrio observations taken by the fishermen themselves over the grouu(ls
fished ; as it is only by the observations of numerous thermometers in continuous im-
mersion that we can hope to obtain accurate information regarding those currents of
cold and warm water round our coasts which are often found to interpenetrate each

other, and which are supposed, with apparentyy good reason, to influence greatly
the migration of the herring. It is said that the Duteh fishermen derive valuable
practical advantages from g system of this kind, and ‘there can be no doubt that
favorable results might confidently be looked for if a similar system wero generally
adopted by our fishermen,

It is an interesting fact in the natural history of .the horring that, while the scason

or their capture is quite definito and gouerally uniform at any one point, it varies on
different parts of the coast ; thus, on the east of Great Britain, from Shetland in the
north to IMlamborough I-Iea,d in the south, it oocurs in July, Augqst, and September,
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tions of organic life in the sea, and their variations, the final object,
of course, was a practical oune, namely, the determination of the
facts embraced under the third head. As, however, very little was
known in refereuce to the natural laws of distribution, &ec., of the
useful animals, it became necessary to investigate them from a sci-
entific point of view; so that the primary inquiries were strictly
scientific, the deductions therefrom leading to the practical end.

The initiation of the Franco-German war interfered very materially
with this programme, and it was not until 1871, ‘and nearly at the same
time with the American investigations, that operations were actually
commenced. The commisgsion consisted of Dr. H. A. Meyer, Dr. K.
Mébbius, Dr. G. Karsten, and Dr. V. Hansen, each gentleman having
charge of some special branch, and all co-operating toward the common
result. Fixed stations were established at various points for the pur-
pose of observing the variations of atmospheric conditions, the daily
changes of temperature of the water, and the occurrence of special phe
nomena of animal and vegetable life; and for several months in the
Year the commission, with its assistants, was engaged in researches at
86a, prosecuted upon the government steamer Pommerania, placed at
its disposal, under Captain Hoffmann, Upon this work the commission
has been engaged for three successive seasons, and has just published a
report of its operations during the year 1871. )

and a little earlier in the north than in the south. At Yarmouth the herring-season is
in October and November ; off the Kentish coust, in November and December ; along the
south coast of England, from October to Decomber; off Cornwall, in August and Sep-
tember ; in the North Channel, in June aud July ; and in the Hebrides, May and June.

It is suggested by the Scottish comittee in their report that when the periods of mi-
gration ou all parts of the British sea-const will have been caloulated as closely as in
8cotland, these will be found to bear a critical relation to. the annual epoochs of the
temperaturo of the sea. This gives a renewed importance to the inquiries ‘undertaken
by the United States Signal-Service and the Fish Commission, on the American coast,
in the way of determining of the sea-temperature, &o., as connected with a very
important branch of our domestic industries.

In this connection we may state that the spawning-scason of the herring, and the
time of its catch, vary remarkably in difforent portions of our own ocoast. Thus,
in parts of the Bay of Fuody and in the Gulf of Saint Lawrence, it takes place in -
May and June, as in the Hebrides; at the Southern Head of Grand Manan, the great
Spawning-ground, it occurs in September, commencing possibly in August, and ex-
tending into Octobor; taking place lator and later in the sesson as we proceed south-
At the most southern point at which the lhierring is positively known to spawn,
Damely, off Noman’s Land and possibly Block Island, this does not occur until Decem-
berand January.

From this we ‘may draw the inference that a certain minimum of temperature,
Tather than a maximum, is needed for the operation in question ; and this ooourring
in the antumn » that the proper temperature is reached later and later as we proceed
Southward. : .

It i to bo hoped that the temperature-observations now being made by the United

Stutes Fish Comumission and by the Signal-Service may enable us to solvé theso

Problems and to co-operste with our Scottish scientific brethren in getting ab t2° true

Telation between physioal oonditions and the movements of such important food-
shes ag the herring, mackere), cod, &o. '
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5,—CONCURRENT AOTION OF THE UNITED STATES SIGNAL-SERVICE.

So far the only nations that have undertaken investigations into’
the fish and fisheries of their coasts in a thoroughly scientific manner
are Norway, Germany, and the United States; and it is with much
satisfaction that we can claim at least an equal degree of complete-
ness, in the inquiry, to the others. While no permanent stations have
been established on the coast directly under the authority of the
United States Fish Commission, the hearty co-operation of General
Myer, the Chief Signal-Officer, has rendered this unnecessary. Meteor-
ological observations are, of course, made regularly at all thé signal-sta-
tions along the coast and on the lakes, and in addition to these the Chief
Signal-Officer has directed that a daily record be made of the tempera-
ture of the water at the surface and at the bottom, and that copies be
sent to the Fish Commission. The examination of these records has
already developed many interesting facts, and promise importani gen-
eralizations of direct practical application to the fisheries.

Itis well known that in Europe the fisheries are under the immediate
control of the authorities, and that in Norway, especially, such is the
attention given to the fullest development of this interest, that the
government causes information to be furnished by telegraph of the
approach of the herring and cod to the shores, and in regard to their
subsequent movements, by this means enabling sthe entire fishing-flect
at a given point at once to take advantage of the facts, instead of de-
pending upon easual information, which is frequently incorrect, more-
over the facts are frequently willfully suppressed by parties who desire
to enjoy a monopoly. _

General Myer, the chief Signal -Officer of the Army, in charge of the
Government system of weather telegraply, desirous of rendering his
department serviceable in the highest degree to the interests of the
country, in a letter dated November 21, 1872, invited suggestions in
regard to the utilization of the system of telegraphic signals for the
benefit of the fisheries. It gave me pleasure to call his attention to the
points just referred to in connection with the Norwegian government,
and to suggest that much might be done by instructing the signal
officers to keep watch of the facts in regard to the occurrence of herring,
mackerel, cod, and other coast-fishes off the shores, and to cause these
facts to be promptly communicated to the newspapers.

I also urgently advised the establishment of a signal-station at East-
port, in Maine, as being the center of the United States herring fisheries,
and a place where the information which could be furnished by such a
station would be of the utmost valu(,. _ This includes not only the an-
nouncement as to impending changes of the weather generally, such as
apy seaman would desire to be made acquainted with for the purpose of
determining his movements, but has especial reference to the trade in
frozen herring. During the winter-season, herring of the finest quality
are captured in Passamaquoddy Bay and adjacent portions of the coast,
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Of late the attention of the legislatures of the New England States
has been called to this fact, and to the importance of restoring their
fisheries, and a great deal has been already accomplished toward that
end, Unfortunately, however, the lumbering interest in Maine, and the
manufacturing in New Hampshire and Massachusetts, are so powerful
as to render it extremely difficult to carry out any measures which in any.
way interfere with their convenience or profits ; and notwithstanding
the passage of laws requiring the construction of fish-ways through
the daws, these have either beén neglected altogether, or are of such a
character as not to answer their purpose. The reform, thereforey how-
ever imperatively required, has been very slow in its progress, and
many years will probably elapse before efficient measures will be taken
to remedy the evils referred to.

It would, therefore, appear that while the river-fisheries have been
depreciated or destroyed by means of dams or by exhaustive fishing, the.
cod-fish have disappeared in equal ratio. This is not, however, for' the
same reason, as they are taken only with the line, at a rate more
than compensated by the natural fecundity of the fish. I am well sat-
isfied, however, that there is a relation of cause and effect between the
present and past condition of the two series of fish; and in thisI am
supported by the opinion of Capt. U. 8. Treat, of Eastport, by
whom, indeed, the idea was first suggested to me. Captain Treat is a
successful fisherman, and dealer in fish on a very large scale, and at the
same time a gentleman of very great intelligence dnd knowledge of the
. many details connected with the natural history of our coast-fishes, in this
respect worthily representing Captain Atwood, of Provincetown. Itis
to Captain Treat that we owe many experiments on the reproduction of
alewives in ponds, and the possibility of keeping salmon in fresh waters
for a period of years. The gencral conclusions which have been
reached as the result of repeated conversations with Captain Treat and
other fishermen on the coast incline me to believe that the reduction in
the cod and otber fisheries, so as to become practically a failure, is due,
to the decrease off our coast in the quantity, primarily, of alewives;
and, secoudarily, of shad and salmon, more than to any other cause.

It is well known to the old residents of Eastport that from thirty
to fifty years ago cod could be taken in abundance in Passamaquoddy
Bay and off Eastport, where only stragglers are now to be caught. The
same iy the case at the mouth of the Penobscot River and at other points
along the coast, where once the fish came close in to the shore, and were .
readily captured with the hook throughout the greater part of the
year. That period was before the multiplication of mill-dams, cutting
off the ascent of the alewives, shad, and salmon, especially the former.
The Saint Croix River was choked in the spring with the numbers of
these fish, endeavoring to ascend ; and the same may be said of the
Little Rlver, the outlet of Boynf,on’s Lake, about seven miles above East-
port. The lake in question is one of considerable size, and was visited by
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immense numbers of alewives, which could be dipped Ol'lt, to any extent,
on their passage upward, while the waters of the adjacent bay were
alive with the young fish on their return. )

The fish themselves enter the waters of the streams in May or June,
and return almost: immediately after spawning, to the sea. But they .
may be taken by the drift-nets along the shores as early as l_\f[arch
and April; and, indeed, it is qmite probable that the whole p.emod of
their abode in the salt-water is spent adjacent to the riversin which they
were born. The young come down from the ponds in which they are
hatched, from August to October, keeping up a constant stream of ’?he
young fish. In this way s supply of alewives was to be met with
throughout the greater part of the year, and nearer the coast they f}n‘-
nished every inducement for the cod ‘and other ground fish to come in-
shore in their pursuit.

It is true that the sea-herring is also an attraction to these fish, apd
probably but for their presence our pollack, haddock, and hake-fisheries
would be greatly diminished. Nevertheless, thealewife appears tobemore
attractive as a bait, and furthermore the sea-herring are less constantly

on the coast, especially in-shore, occurring as they do at stated inter-|-

vals, when they come in from the deep sea to spawn. It is possible, too,
that they are less easily captured by the cod, since they swim nearer the
surface than the alewives. Corroboration of this idea is furnished in /
the testimony of Mr."'W. B. McLaughlin, of Southern Head, Grand Ma.
nan. This gentleman informs me that the onlystream in the island whif}h
ever furnished alewives to any extent was Seal Cove Creek, which dis.
charges to the east of the southern extremity of Grand Manan, and into
which these fish enteved in immense numbers in the spring. At that
time cod, haddock, and pollack, as well as halibut, were taken in great
abundance in Seal Cove Sound, between Hardwood Cove, on Wood
Island, and Indian or Parker’s Point, on the main island. They were
to be met with during the greater part of the year especially from May
to January; -and the fishery in the channel-way within a quarter of a
mile of the shore wag really more productive than on the banks much
farther out to sea. -

Although still a young man, Mr. McLaughlin recollects th.e cgpture of
these fish ; and, indeed, as a mere boy enjoyed the sport within a very
short distance of hig father’s house. Soon after that time a da.'m was
built across this stream about 200 yards above its mouth, cutting off
eatirely the upward passage of the alewives, and by a remarkable
Coincidence, if it be nothing more, the cod-fishery in question diminished
Very soon after, and in a few years: ceased almost entirely, so that up -

the present time there are not enough cod in those waters to repai
o experiment of attempting to catch them. A few alewives still ﬂl;o ;
®ir way up to the foot of the dam, but in such small numbers 880
Take it often doubtful whether there are any there or not. b

© other fishing-grounds about Grand Manan are farther out €0 5ea,

(ES
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at the northern end of the island, where there are no alewives, and
where herring appear to be the principal food, although the variation inx
the abundance of these in different seasons appears to have an impor-
tant bearing upon the number of hake and cod.

If these conclusions be correct—and I am quite sa‘msﬁed of their
general validity—we have, for the efforts mnade to establish fish-waysin
the rivers of Maine, New Hampshire, and Massachusetts, 2 much more
weighty reason than that of merely enabling a few salmon to enter the
streaws in order to permit their capture while on their way.

Whatever may be the importance of increasing the supply of salmon,
it is trifling compared witht the restoration of our exhausted cod-fisheries;
and should these be brought back to their original condition, we shall
find, within a short time, an increase of wealth on our shores, the amount
of which it would be difficult to calculate. Not only would the general
prosperty of the adjacent States be enbanced, but in the increased num.
ber of vessels built, in the larger number of men induced to devote them.
selves to maritime pursuits, and in the general stimulus to everything

~connected with the business of the sea-faring profession, we should be

recovering, in a great measure, from that loss which has been the source
of so much lamentation to political economists and well-wishers of the
country.

Asg the observations in regard to the macine animals aed plants of
the Bay of Fundy will not be complete without referring to and includ-
ing those found on the remaining shores of Maine, I defer, for the pres-
ent, any report upon them such as has been made for Wood’s Hole. It
is proposed to devote the summer of 1873 to researches in Casco Bay and
the adjacent waters, and also, with the aid of the United States Coast-
Survey steamer Bache, to exawmining the waters between the Maine
coast and Cape Cod; and it will be more satisfactory to present the
results of the twa years’ work in one account.

7. ~INVESTIGATIONS IN 1871 AND 1872 ON THE GREAT LAKES.

The act of Congress specially directed that iuvestigations should be
conducted on the great lakes, of the same kind as those ordered for the
coasts of the United States; and, under this provision, Mr. James W.
Milner was appointed assistant commissioner, with instructions to col- .
lect as reliable data as pessible on the following points: the evidences
of decrease in the numbers of the food-fishes; and, this fact established,
to ascertain i*s causes, and what practicable methods may be applied
for their restoration. It was determined to confine the inquiry for the first
season to one lake, and to give it a thorough examination. ‘Lake
Michigan, having the longest line of shore within the United States and
the largest number of fisheries, was selected as the region for the inves.
tigation.

Tustructions were also given him to make full collections of all forms
of life found in the waters, and to take as full notes as possible on the
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habits of the species; making the white-fish, the most valuable food-fish
of the lakes, the principal object of attention and efficient action for their
restoration. . :

Ou the 13th of April, 1871, the first visit to the fishing-shores was
made, and it became evident from the first, that to obtain any definite
knowledge of the amount of decrease, it would be necessary to make the
eutire circuit of the lake. The migratory habits of the fish and the
tendency to entirely change their locality after a term of years, at le@§t
in the opinion of the fishermen, made it evident at once that the co.udl-
tion as to numbers could not be understood from any circumscribed
area of shore, but that a collection of accurate statistics through a

-term of years for all the fishing-regions must be gathered to give sat-
isfactory evidence as to their condition. ‘

The southern end of the lake was visited from point to point by
steamer and rail hefore the middle of ‘summer, and, at the northern en.d,
where no steamers plied, the tour was made in an open boat, the trip,
lasting about five weelis, the sum of the distances traveled from point to
point being about six hundred mileg, Seventy-one stations were visited,
ewbracing nearly the entire number of fisheries, :

Though recorded statistics in the fishing localities were rare, still good
evidences were obtained of the decrease and its causes, and many inter-
esting notes of the habits of species' and their mutual relations pro-
cured. Information was éonstant;ly sought and obtained,{rom fishermen,
dealers, and residents, on the subject of the fisheries, which was mnoted
for use in preparing a report on the subject of the inquiry. ,

As on several other occasions, very important assistance was rendered
by the Secretary of the Treasury, the revenue-steamer Andrew John-
son, Capt. David Evans, being instructed to afford facilities for examina-
tion of the bottom fauna of the lake. In September Mr. Milner went
on board with a dredging outfit, and remained during a cruise of two
weeks dredging in depths of from 30 to 144 fathoms, obtaining a full
collection of invertebrate forms from the bottom and some knowledge of
the temperature at those depths. The species collected were examinefi
by Dr. William Stimpson; but soon after they were received at the Chi-
Cago Academy of Sciences, thiey were lost in the great fire of October.

The dredge was also-used from a small boat in Torch Lake, of the
Grand Traverse Region, Michigan, in«40 fathows, and the same forms of
Mollusca, Myside, and Gammaride were found as in Lake Michigan.. .

The inquiry wasrenewed in the latter part of June, 1872 ; the rgglon
of Lake Superior was explored, collections and notes ware obtained:
and gimilay inquiries were made with reference to numbers of fishes.

uch less evidence of decrease iu this lake was the result, though &
f‘t‘?ll‘ked diminution was ascertained to have taken place in certain local-
1tles, . -

In the antumn of 1872 nearly a million of white-fish eggs were ob-
tained by Mr, Milnér and placed in Mr. N. W, Olark’s hatchmg'lfouse ab

1ark5t0u, Mich., from which in the winter a large number Were for-



xvi REPORT OF COMMISSIONER OF FISH AND FISHERIES.

warded to California for the waters of Olear Lake. Arxrangements were
also made for the hatching of salmon for the waters of Michigan aud
‘Wisconsin.

At the close of the field-work of the season, Mr. Milner visited all
the prominent dealers on the chain of lakes, and obtained the amounts
of their receipts of lake-fish for the year.

After the close of the distribution of the shad in 1873, Mr. Milner vis-
ited the shores of Lake Huron, and obtained a collection of its fishes.
The inland locality in that region inhabited by the grayling was. also
.examined, notes relating to its habits were obtained, and a knowledge
of the facilities for obtaining the spawn acquired.

Later he proceeded to Lake Erie, and made a large collection of
fishes in the viecinity of Sandosky, Ohio; and afterward at Cincinnati
the species of the Ohio River were obtained.

Full details of Mr. Milner’s labors will be found on page 1 of the
appendix to the present report.

B—ACTION IN REGARD TO PROPAGATION OF FOOD-FISHES.
8.—~INTRODUCTORY MEASURES.

It will be observed that the labors thus referred to, as authorized
by the original resolut. n of Congress, relate only to the investi-
gations of the facts as to an alleged decrease of the food-fishes of the
sea-coast and the lakes of the United States, an inquiry into the causes
of the same,and the best methods of remedying the evil.

At a meeting of the American Fish-Culturists Association, held in
Albany Tcbruary 7,1872, it was for the first time suggested that measares
be taken to induce the United States to take part in the great under-
takingof introducing or multiplying shad, salmon, and other valuable food-
fishes throughout the country, especially in waters over which its jurisdic-
tion extonded, or which were common to several States, none of which
might feel willing to incur expenditures for the benefit of the others.

A committee, of which Mr. George Shepard Page was chairman, was
accordingly appointed to present the subject to Congress, and to do
whatever was in its power to secure the desired object. . This gentleman
visited Washington, and appeared before the Committes on Approprig-
tions to urge the measure and secure its favorable action. A clause
appropriating 10,000 was accordingly put into the appropriation bill for
the purpose in question ; but this was rejected by the House. Subse-
quently, howerver, the subject was considered by the Senate committee,
who took an-equally favorable view of it with the House committee,
and an amendment appropriating $15,000 was introduced and carried
successfully through Oongress; its disbursal being placed under my
charge. To the action of the association in. question, therefore, the
credit of the original idea and the consequent favorable action of Con
gress is empbatically due,
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On the 13th of June a meeting was held in Boston,'th‘ree du-ys.after
the passage of the act, composed of the fish-comtissioners of t.he
New England States and of mewnbers of the' Fish-Culburlsts A‘ssocm-
tion, at which the general problem as to the best }net;hod of qarryu}g th'e
act of Congress into effect was presented. Affer full dehbe.ratlon, it
Was recommended that the services of Messrs. Green and tht _be se-
cured for the planting of shad in the Mississippi River and its. tributa-
ries, and that means be farnished to Mr. Atkins, of Bucksport, Me., t0
enable him to enlarge his operations on the Penobscot River, qnd to M.
Stone for similar labors on the Sacramento. :

In reference to shad, it was thought that they might even livq com-
fortably the whole year round in the great lakes, with the exception of
a short run up the tributary rivers for the purpose of spawning. As to
\Vpether they would push their way up from the Gulf of Mexico to the
headwaters of the main tributaries of the Mississippt River was, of
course, a problem which couald not be solved without experiment.

The proceedings of this meeting will bo found in the appendix to the
present volume, '

9.—PROPAGATION OF SHAD IN 1872.

Little time was to be lost in carrying out the suggestions with refer-
ence to shad, as the appropriation was not w-failable - uutil the 1st of
July, and the season daring which the eggs: could be successfully
hatched lasted but a few days beyond that period.

Both Messrs, Green and Clift, however, undertook to do what they
could, and worked with great energy. In addition to the large num-
ber of eggs introduced by Mr. Green, in behalf of the State of New
York, into the Hudson River, Oneida Lake, Lake Champlain, and ng.e-
see River, he furnished 50,000 fish for Lake Champlain to the commis-
sioners of Vermont, and, in Lehalf of the. United States Goverm{lent,
placed 30,000 in the Alleghany River at Salamauca, N. Y., and 25,000
in the Mississippi River, a few miles above Saint Paul, Minn.

The later period at which the shad spawn in the Connecticut enabled
Mr. Clift to secure alarger margin of time for his arrangements ; and, by
the kind assistance of the commissioners of the State of Connecticut, he
8ucceeded in procuring; from the State hatehing-house at Holyoke, Mass.,

3 sufficient number for his purpose. Mr. Clift started; on the 2d of July,
With several hundred thousand young fish, filling nine eight-gallon cans.
Of these, a portion, estimated at 200,000, were placed in the Alleghja.ny
at Sala-mauca, and a like number in the Cuyahoga, in the White River
at Iudi‘“”ipolis, Ind.; the remainder were carried direct to Den:verj
'8 Colorado; and, on the 7th of July, introduced 2,000 in number into
the Platte,

Very valuable assistance was rendered in this experiment by -the
S. Mis. T4——ri1
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express companies, especially the.Adams and the American and
Merchants’ Union. Without the help, of special instructions to their
agents to assist Messrs. Green and Clift, it would have been difficult to
accomplish the object in view.

Acknowledgmentsare also due to the commissioners, both of New York
and Connecticut, for placing their hatching-establishments at the disposal
of the United States in order to furnish the necessary number of eggs.

Concurrently with the operations on the part of the United States,

the commissioners of both New York and Connecticut were industriously
engaged during 1872 in continuing experiments previously instituted in
‘regard to stocking the waters of their respective States with shad, and
“incredible numbers of young fish have been introduced. Thus in New
York, under the efficient direction of Mr. Seth Green, nearly 7,000,000
. shad were released in the waters of the State, while the extraordivary
number of 92,065,000 young fish is reported by Dr. Hudson to have been
*turned into the waters of the Connecticut. Dr. Edmunds, commissioner
of Vermont, also obtained 50,000 young fish from Mr. Green, whlch were
placed inBurlington Bay, L'lk(, Champlain,

Whether shad can live permanently in fresh water, and maintain those
characteristics of flavor and size which give them such a prominence, and
whether they can be established in the Mississippi Valley are problems
not yet solved; but the results to be obtained, in the event of its possi-
bility, are of such transcendant importance in relation to the food-supply
of the country, and the cost of the experiment so very trifling, that it
would be inexcusable not to attenipt it.

11.—PROPAGATION OF MAINE SALMON IN 1872,

More time was allowed for satisfactory arrangements in regard to the
propagation of salmon than of shad, because of the much later period
in the year when they spawn; thig in the common salmon (8. salar) not
taking place until the end of October. or the beginning of November,
and varying with the locality.

In compliance with the suggestion of the meeting at Boston, J had
an interview with Mr. Charles G. Atkins at Bangor, and ascertained
the probable degree of expansion that he could give to his operations
at Bucksport, on the Penobscot River, with additional funds. '

The method devised by him consists in obtaining mature fish as they
come up the river and are taken by the fishermen, placing them.in
2 pen situated in a large pond of about -150 acres, and keeping them
- there until the season of reproduction, and then securing the spawn,
and, after impregnating it, hatching it in a suitable hatching-house,

The only method’ of obtaining salmon in sufficient numbers was to
offer the full market-price to the fishermen for all they way deliver
alive to the hatching-establishment. About six hundred fish were
thus obtained during the summer. But little mortality occurred amoug
these fish, and, on the 28th of October, Mr. Atkins and his assist-
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ants commenced taking the spawn, securing about 1,560,000 eggs. Fhese
were brought forward in the hatching-house at Bucksport until Febru-
ary.. During that month and March they were distributed to other
hatching-houses in different parts of the country in order there to be
fully developed.

The experiment in regard to the Bucksport salmou-hatching establish-
ment was initiated in New York on the 17th of April, 1872, by an
agreement of several parties to contribute funds to a given amount,
‘the division of the spawn to be made in the same ratio. The subscrip-
tions were as follows :

‘B. M. Stilwelland H. O. Stanley, jr., for the State of Maine..... $500
E. A. Brackett, for the State of Massachusetts............... 1, 009
I. H. Barden, for the State of Rhode Island.........i..... .. .. 400
W. M. Hudson, for the State of Connecticut........... eeeeae 1, 000
W. Clift, for Pogquonnoc Fish Company . ... ..cc...... e 300

_These gentleman kindly consenting, I supplied, from the funds atmy
disposal, the means to greatly enlarge the scale of operations, and
received a pro-rata share of the eggs. The full history of the entire
enterprise connected with the taking of the eggs in 1872, and their
distribution in 1873, will be found in Mr. Atking’s report, beginning
page 226 of the present volume.*

11.—PROPAGATION OF THE RHINE SALMON IN 1872,

The possible contingency of failure in Mr. Atkins's experiment
induced me to look to other sources for an additional supply of eggs;
but I was unable to make any arrangement in Amegica for that purpose:
In consequence of the scarcity of tish, it was impossible to organize
upon other salmon-rivers of Maine the experiment that Mr. Atkins had
begun on the Penobscot ; and the regulations of the Dominion authori-
ties in regard to gravid salmon and their eggs are such as to preclude
the idea of looking across the borders for assistance.

The Canadian government hasg, it is trne, a hatching-establishment
at Newcastle, on the north side of Lake Ontario, near Toronto, and
has occasionally allowed a surplus, lett after it has supplied its own
wants, to be sold to parties in the United States. The charge, however,
being $40 a thousand, (in gold,) was considered excessive, and the only
alternative left was to look to Burope, where the streams emptying into
the North Atlanticabound in precisely the samespecies. Under these cjr-
cumstances, and after much consideration, I decided to obtain what I
wanted from the Rhine, the fish of that river being famous for their
excellence and size. I-accordingly applied to the secretary of the’
Deutsche Fischerei-Verein at Berlin, inquiring whether any eggs could
be procured from the government -fish-breeding establishment at
Hﬁningen. To my gratification, I was informed that, on the represen-

—

*On the Salmon of Eastern North America and its Artificial Culture, P- 226..
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tation of the Verein to the German government, it had been decided
that 250,000 eggs should be presented to the United States at the proper
time, all packed and ready for transmission, provided I would agree to
have them transported to a point of shipment under the care of an ex-
perienced operator. To this, of course, I gladly agreed, and named Mr,
Rudolph Hessel, of Offenburg, an eminent fish-culturist and highly
‘esteemed correspondent, from whom I had already derived much valuable
information, to take charge of that duty. Articles by this gentleman
upon the salmon of the Danube River, (Salmo hucho,) the breeding of the
cyprinoid fishes, &ec., will be found in the appendnx to his report. *

The following letters on® this subject were Teceived from the authori.
ties in Germany:

) (Cranslation.]

BUREAU OF THE DFU’I‘SCHE FI8CHEREI-VEREIN,
Berlin, June 11, 1872,

In consequence of your letter of the 15th of May, addressed to Professor Poters, of
this city, in reference to the acquisition of salmon-eggs for your Government, we have
applied to the superintendent of the fish-culture. establishment at Hiiningen, and have
received his reply, of which we inclose a copy.

Placiog you thus in possession of the facts in the cmse, we beg that you will favor us
as speedily as possible with a reply as to whether your Governient is ready to assume
the cost of the transportation of 250,000 salmon-eggs.

MANARD.

Dr. SPENCER F. BAIRD, ashington.

(Translation.] :
HUNINGEN, June 7, 1872,
On receipt of your letter I placed myself immediately in communication with the
“circle president in reference to the conditions uutder which the estaublishment eould
supply salmon-eggs to the American Government. On my proposition, it was agreed
that, in any event, the eggs should be furnished free of expense, although it is not
possible to sapply “several millions.” As the salmon-eggs are intended, in the first
place, for Germany alone, the establishment could not pledge itself to supply more
than 250,000 at most, and this only on the condition that the necessary care be oxer-
cised in their transportation. It is an indispensable condition that the eggs shall be
taken from Liere by a special messenger to Havre or Cherbourg, so that they may be
secured against heating during the journey. Arrangoements must also be made for
their preservation on the steamer in g uniformly cool place, and for their reception in
New York by an expert in such matters. " The doublepacking of a quarter of & million of
salmon-eggs: will require at least thirty boxes, each weighing about fifteen pounds; so

that the whole will weigh nearly five hundred pounds and occupy & considerable -

space.
HAACK, Director.

*HERR MaANARD.
: [Translation.]

IMpPERIAL FISH-BREEDING INSTITUTION,
Hiiningen, near 8t. Louis, Alsace, August 13, 1872,
HoONORABLE 81k : I have been asked by the Burean of the German Fislery Association
to write directly to you in referenco to the Rhine salmon-eggs to be sent to America.

*The Salmon of the Danube, or the Hucho, (Satmo hucho,) and its Introduction to
American Waters, p. 161; also Method of Treating Adhesive Eggs of Certain Fishes in
Artificial Propagation,
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The first eggs arc nsually obtained by tho middle of November, but in such small "}“':‘
bers that it would be impossible to make up a quarter million fo.r ono t“_““s“'"ssf‘“_‘;
This is one of the most difficult points, for large transports, The 1ust-1t-u.tvl(m ;:;cexlve
from 20,000 tg 30,000 eggs per day, and, taking into accountl tho cousndfrfz. t(i’ c(:)-‘;lj
in the incipient hatching, [ Anbriiten,] it requires from twelve ‘to ﬁfr,een. ‘ 'Q:h o
lect a quarter of 4 million. With so great a difference in time of '091100“'“11 : o ?54‘58
are, of course, not, ready for transportation at the same time. It iy trug ab t'lol‘l'(:‘l,i.
height of the season we obtain occasionally 80,000 to 100,000 eggs a day, an(} we 1 o
to arrange that, such days be resorved for the intended large collcctmu.' These ¢ nyt
mostly oceur abous the middie of December, and the oggs to be sent to Amorica could no
leave onr Place before the middle of J anuary, since about five weeks are necessn.l‘y. for
the incipient hatching. Besides, the day of sailing of the stoamers has t‘o De tuken. into
consideration, and I beliove there are only two trips per month during the winter-
Bcason. These are difficultios, to mect and to overcome which we lm\{o only th<.3 power
in part; still T hope for good success. I consider it an affair of honor, and meutiou the
noany diffienlties only to explain a possible mishap. X .

The sending of one-quarter million of eggs will require twenty-five single 'pnrce]s,-
each cousisting of two double boxes. Each parcel weighs about 10 pounds, and thus the
whole 250 pounds, or 24 bundred-weight. Belisving it to bo absolutely nocessary. “f“t' aa
expert should accompaniy the transport to Hamburg or Bremen, and direct the suitable
Packing there, the expenses will be quite considerable, scarcely less than 100 thalers
per hundred-wei ght. y

Since our institution furnishes the eggs gratis, and no funds are available to me for
deﬁ'aying oxpenses, I respectfully ask to have Ly the end of the yeoar a sum.of mnoney
of the above amount placed at my disposal, so that no delay may be cqused Ly it8
want, .

Accurate accounts will be rendered in time. .

HAACK, Director.

" Prof. 8. P, Barrp.

As a still larger number of eggs was considered desirable, at the sug-
gestion of Mr. Hessel, I applied to Obegbiirgermeister Schuster, of Frei-
burg, and ordered from him half a million eggs, which he agreed t'O
furnish at the very reasonable price of two thalers per t,liousa.nd, (their
actual cost amounted to $1.67 curreney per 1,000,) guaralxbee}llg them
to be taken from large healthy fish. These were also placed in charge
of Mr. Hessel for shipment, who finally agreed to accompany l?ho. t‘wo sets
of eggs to New York for the greater certainty of their reception in good
condition. ‘

As is well known, the best period for transporting salmon-eggs is when
they are about half lmbched; or when the eyes are visible through plxe
envelope. They are then put up in damp moss in shallow boxes, and
nclosed in other dampened receptacles. In this condition they may be
kept out of water foralong time. Indecd, the eggs are not infrequently
}‘mtched out in the moss itself, it kept long enough, without being placed
0 water at all. Mr. Norris gives an instance of this kind in regard to
Some eggrs which had ‘been shipped from the Wilmot establishment-at
Ontario, a portion of them, that had been thrown aside with the dumg
nosg having subscquently hatehed, and this has since been confiliu."?

¥ the experience of the commission. _ N
Ving to the fact that the water at the Hiiningen establishment ‘.‘ a8
Warmer than that at Freiburg, the eggs presented by the Germal goy.
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ernment were developed first, those at Freiburg requiring some further
time, so that it involved considerable effort to combine the two sets so as
to prepare them for shipment to the United States at the same time.

Mr, Hessel, in accordance with the agreement, took charge of the eggs
at Hiiningen, as also those at Freiburg, and brought them to Bre-
men, where they were to be shipped on board one of the steamers of the
N ort;h German Lloyd’s. Unfortunately several circumstances concurred
to render it doubtful to Mr. Hessel whether these eggs would come safely
through. Tn the first place, the weather was exceptionally warm through-
out Germany, no cold weather being experienced up to the middle of
January, so that the eggs were developed in their shells much too fast
for their welfare. It was impossible to retard these by the application
of ice, as the stock in Bremen was very low, and supplies were only to
be had at an enormous expense.

Again, the steamer upon which the eggs were first placed broke down,
and was obliged to return to port. Mr. Hessel’s packages were thus
delayed and exposed to the continuous heat for another week. The
consequence was that on his arrival in New York, to his great distress he
found that the eggs had in large part been prematurely hatched, and
the gases resulting from their putrefaction had destroyed many more
of the eggs.

Application had been previously made to the Secretary of the Treas-
ury for permission to land the packages containing the salmon-eggs with-
out delay, and every facility was offered by -the iuspector of customs
and other authorities. The boxes, sixty in number, occupying nearly
300 cubic feet of space, were trausferred to the hatching-houses of
Dr. Slack, near Bloomsbury, M J., and the contents immediately as-
sorted, but of .the 750,000 eggs only four or five thousand were sound..
These were successfully hatched out, and ultimately introduced into the
Musconeteoug, a tributary of the Delaware, and on which Bloomsbury
is situated. ‘

Much help was rendered in this experiment by the authorities of the
North German Lloyd's, who gaveup a special house on deck for the ac-
commodation of the ¢ggs, and assisted in various other ways, especially
by advancing all the funds needed for the expenses in Germany and allow-
ingthe settlement of theaccountin New York, Ihad the assistance, also,
in the reception and transter of the eggs, of Dr. William M. Hudson, fish-
commissioner of Connecticut, and of Mr. Seth Green, of New York, the
whole party, with the exception ot Dr. ITudson, proceedingto Bloomsbury
with Dr. Slack, for the purpose of giving the eggs the best attention, I
have no doubt that with a winter of average severity, which would not -
carry the eggs forward so rapidly as happened in this very exceptional in-
stance, the transfer of salmon- ewrs can be made from, Europe without the
slightest uncertainty as to their safe arrival. Perhaps a somewhat dif-
erent method of packing would be required, and the inclosure of the
eggs in smuller boxes woudld tend to promote their safety. In the ex-
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treme,probability that hereafter there may be obminefl frqm {Xmemcau
Waters all the eggs that can be properly handled, I think it will be un-
Decessary to repeat the experiment. .

The eatire cost of the enterprise, including the purchase of the Frei-
burg eggs, the freights, the traveling-expenses and salary of Mr. }::[essel,
and every other outlay, amounted to $1,969.83, or to about $2.623 por
1,000. L

The value of this donation of eggs from the German government i3
not to be estimated by its worth in money, but is to be appreciated as
an evidecuce of kind feeling on its- part tdward the United States, espe-
cially as there isa very great demand for salmon-eggs throughout Europe,
and as the supply received from Hilningen is entirely insufficient to meet
the calls from Germany alone.

12—~PROPAGATION OF THE CALIFORNIA SALMON IN 1872.

The propriety was strongly urged, at the Boston meeting, of sending
Some experienced fish-culturiss to the west coast for the purpose of seeur-
ing a large amount of spawn of the Qalifornia salnon. This was the
more proper, as the resolution originally introduced into the House by
Mr. Roosevelt looked especially to the securing of a supply of eggs by
means of hatching-houses on the Columbia River or elsewhere in the
West; and I felt it incumbent to carry out the intention, although the
law making the appropriation, as actually passed, contained no restric-
tion.

Although counsiderable diversity of opinion exists with reference to the
California salmon, most of those familiar with both species consider it
nearly, if not quite, equal to the eastern salmon, and in. some respects
superior to it, A any rate, it possesses the advantages of existing in
great abundance in our country, and of thriving in water, the tempera-
ture of which might not admit of the existence of the eastern species. _

Accordingly, at the suggestion of the meeting, Mr. Livingston Stone
Wwas engaged to undertake this work, and proceeded to California as
soou as he counld arrange his affairs for the purpose. The experiment
was of course uncertain, in the entire abseunce of any reliable informa-
tion bearing upon the natural history of the species. It was not even
known at what period they spawned, although Mr. Stone was assured
Pb’ professed experts, on his arrival in California, that this oceurs late
1 the month of September. This was thought the more probable, since
the other salon usually deposits its eggs in the end of October or the
beginniug of November. Mr. Stone left on the 1st of August, and
arrived in due time in California, where, at my request, he reported
to Mr. Throckworton and the other fish-commissioners of the State‘, as
well as to the president of the California Fish-Culturists’ Associatiou.

Y all of these gentlemen he was received with the utmost courtesy and
kindness, ang eyery assistance was rendered him. His instractions im'
thorizeq him to select any poiut ou the Sacramento or the Columbis 1“\'91'
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that promised to answer best the purposes of his mission. Quarter-
master-General Meigs had supplied him with letters of reecommendation
to the officers of ‘his department in the West; but, to his regret, Mr,
Stoune found no military post safficiently near to render him any par-
ticular assistance during the present season.

After much fruitless inquiry, Mr. Stone at last learned, chiefly through
Mr. B. B. Redding, fish-commissioner of California, and through the
chief engineer of the Central Pacitic Railroad, that the Indiang speared
salmon on the MeCloud River, @ stream of the Sierra Nevada, emptying
into Pitt River three hundred and twenty miles nearly due north of
San Francisco. Proceeding to this station, in company with Mr. John
G. Woodbury, of the Acclimatization Society, Mr. Stone immediately set
to work in erecting the necessary hatching-establishment, although, on
account of the distance from any settlement and the absence of special
facilities, he found the undertaking both difficult and expensive. The
efforts of Mr, Stone and his party were prosecuted unintermittingly,
day and night, for a sufficient length of time to prove that the season
had almost entirely passed, and that but few spawning fish remained.
Many thousands of spawn were secured, however, and placed iu hateh-
ing-troughs; but the extraordinary heat of the season, rising day after
day to 110° and 112° in the shade, finally accomplished the destruction
of the greater portion.

The surviving eggs collected by Mr. Stone (30,000 in number) were
packed by himin moss and forwarded October 26 by express, addressed to
his establishment at Charlestown, N. H., this designation being selected
in the failure to reach him, of a letter directing their transmission to
Dr. Slack, at Bloomsbury, N. J. On receiving a telegraphic dispatch.
announcing the shipment, I immediately telegraphed to Oharlestown,
directing the packages to be'forwarded at once to Dr. Slack, and sent .
also a telegram to the office of Wells, Fargo & Co., at Albany, request-
ing that, if the eggs had not already passed that point, they might be
intercepted there and returned at once to New J ersey.  This dispateh
came too late, as the eggs had passed when it was reecived ;, but the
superintendent of Mr. Stone’s establishment forthwith sent the eggs to
New Jersey, with a skilled assistant to take charge of them and deliver
them at their destination. Unfortu nately,in consequence of the warmnth,
and through a miscalculation of the rapidity with which they accom-
plished their changes, the eggs were in lurge part hatched ont on the
journey, so that of the 30,000 originally shipped all but about 7,000 were
hatehed.  The remainder were immediately picked out and placed in
the batching-honge by Dr, Stack. The brood proved to be unusuaally
hardy, very few dying, and all manifesting an extraordinary voracity for
the food supplied to them, .

By theadvice of the varions State commissioners and fish-culturists at
a meeting in New York in October, it was concluded to place this stock
of young fish in the Susquehanna ; Mr, J ames Worrall, late commissioner
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of fisheries for Pennsylvania, undertaking to do everything possible for
bheir proper care. It had been the intention to transferthem from the
hatching-house to the river as soon as tho yolk-bag had become absorbed
aud the young fish were able to shift for themselves ; but in consequence
of the very cold weather which occurred during the winter, Dr. Slack
Wwas requested by Mr. Worrall to keep them until later in the sea'son-
They were therefore retained in the hatching-lhouse and amply fed, 11‘0'!!1
time to "time, until the 3d 6t March, when they were taken to Harrl‘S-
burgh and placed in the Susquehanna, being ‘between five and six
thousand in number. Ouly about one hundred perished on the journey,
the rest being vigorous and in good coundition. It is much to'be hopefl

“that some important resulg may follow this enterprise, especially if it
be at all possible to add largely to the number in the course of the next
few years. At the time of their introduction they were from 2 to 2%
inches long, showing the banded side very distinctly. They were much
larger than the young of the Salmo salar at the same age, in this
respect agreeing with the egg, which, in the Sacramento species, is fully
twice the capacity of that of its congener.:

 The surprise of Mr. Stone at finding the extraordinarily high tem-
Derature in the Sacramento Valley, just referred to, was all tho greater
from the fact that he had been warned against being blockadéd with
snow during the same period. It is, therefore, probable that, as the
Season of 1872 was exceptionally warm, this obstacleto suceess will not
continue on g subsequent ocegsion.

From Mr. Stone’s experiences in 1872 he concluded that jt will be nec-
essary to commence operations as carly as the 20th of Jnly, aud to have
the breeding salmon caught and confined as early as the 20th of. Aug“'“'
The hatching-water he proposes to take from the McCloud River,'whlch :

s of 80 6ven a temperature that, notwithstanding the great heat, it does
Dofirise above 540, He would have used this water for hatehing-purposes
in 1871 bat for fear of its rising by sudden freshets so as to destroy the
establishment, He found, however, that the wateraltered only about two

inches during his stay,and should operations be continued anotherseason
he proposes to employ it for the purpose, continuing operations at the,

Same station. No better place is, indeed, to be had in Celifornia than the

McCloud, as it is a very clear, cold, swift-running stream, full of sal-

;‘;Ot:H and probably embraces the principal spawning-ground of that

Sh, . i

The Spawning-beds lower down the river have been almost entirely
destroyed by the washings of gravel and sand from the gold-diggings,
which have exercised an unfavorable influence upon the supply.

According to Mr. Stone there are no white settlements on the river;
but the Indians are numerous. The neavest highway is the Oregon

Aitﬂl‘ge-road, four miles from the river. Mr. Stoné’s party endgavor?dt- tlo

lir;i](f]t ,the' Indians in their service, but were unable to commumqizz m Z :

it 5 \\'lt}} them, and were obliged to rely upon their own resour o S

Was, their operations were somewhat delayed by the non-arrival of a
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salmon-net which had been sent for. Mr. Stone had been assured that
there would be no difficulty in securing aid from the Indians, which,
however, he found to be entirely impossible.

We do not know enough of the natural history of the Salmonidw of
the West to decide as to the relationship of the Sacramento salmon
to those of the waters farther north, especially of the Columbia and
Frazer Rivers. Dr. Suckley and others are, however, of the opinion that
the same species extendsfrom California to Alaska; but that, while there
are additional species in the northern waters, only one inhabits'the Sac-
ramento. Its flesh is much more highly colored than that of the cast-
ern salmon, being almost .of a dark-red, and its flavor is said to be
fully equal, if not superior; although about this there is a.great diver-
sity of opinion. In its proportions it differs, being shorter and thicker,
80 that one of them weighs considerably more than a fish of the same
length taken from the East. Further considerations as to its value and
adaptability to eastern waters will be found farther on.

13.—PROPAGATION OF WHITE-FISH IN 1872,

The white-fish breeding was begun in the fall of 1872. Over half a
million of eggs were placed in the troughs of Mr. N. W. Clark, an
experienced breeder of Clarkston, Mich. These were ‘obtained at
Ecorse, on the Detroit River, through the liberality of Mr. George Clark
of that place, with but little expense. On the 20th of January, 1873,
about 200,080 oggs, partially developed, were shipped to the fish-commis-
sioners of California, but did notarrive in’'good coudition, having either
smothered from the thick bed of sawdust in which the case containing
them was placed or been killed by the excessive cold. A second lot

. of one-half the number was shipped to the same destination with excel-
lent success. These were placed by the commissioners in a hatching-
house provided for their reception, aud the young fish soon after were
put into the waters of Clear Lalke.

The whitefish is of great value, because of the excellent flavor of
the ﬂesh both fresh and salted, its fecundity, and the fact that it feeds
on crustacea and other invertebrate forms. It is adapted to the larger
and cooler lakes of the interior, and like the rest of the salmonoids is
easily propagated artificially.

14.—PROPAGATION OF SHAD IN 1873.

As shown in the first part of the present roport, the shad-hatching
season was 80 far advanced at the timo of the passage of the act making
- an appropriation for the service in 1872 that little could be done. The
appropriation itself was not available uuntil the 1st of-July; aud as
the approprlamon bill containing the item was passed just before the
ad Joulnmeut of Congress, on the 10th of J une, it was necessary to make
sure that the item was included therein before taking any measures
that might involve any expense. ~ An acceunt of the work actually ac.
complished in 1872 is given on p. xvi.
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Owing to the earlier date at which the necessary aPPrOPrl{it;?nifwsﬁz
ade by Congress for the propagation of food-fishes, gspfiil:w')l’rd this
Shad, in 1873,. was enabled to take timely steps look};l{i;l o t]‘ne rivers
great interest, the plan adopted being to hatch out the fis of them to
of the Atlantic coast, and to transfer a suitable porm.ollov  erations
western waters, beginning in the south, and conducting ‘P
fartherand farther toward the north as the season advancel((ll. be carried

Entirely ignorant of tho best points where .thls WOI‘k. cou ‘0 1(‘1 was
on, I dispatched Dr. Yarrow on a tour of reconnaissauce, o conse-
very much surprised to learn from his report (page 396) t.hat, 1’? to et
quence of the scarcity of fish, it would be extremel)T’ dl‘ﬁiCUThi; cin.
enough to experiment upon, farther south than the I\t?use. £ the par-
clusioy was found to be correct, by the subsequent expericnce of the p
ties enterin upon the worlk. .

Desirous if utilizing the practical experience in slm.d-_cultur;axoft tlif
Seth Green, I made arrangements with him to devote ln.s whole a,q .
tion to the business of hatching shad in behalf of the United St-u'-tcn, o
at least until it became necessary for him. to commence operatious on
the Hudson River for the State of New York. He accordingly reported
himself in Washington on the 17th of April, with his trained assnstar&s,
Mr. H. M. Welsher, Mr. Jonathan Mason, Mr, M. G. Holton, and Tx
Chester K. Green. As agreed upon, he procecded first to the S;w_amla .
River at Augusta, Ga., but, to his d'isappointme.nt and my OWI;;" ‘Zl?e'
unable, as already explained, to find enough spawning shad to make
experiment worth the cost. lext fixed

Now Berne on the Neuse, and Weldon on the Roanok_e Were nexy 1 ors
upon as stations. Unfortunately the unprecedented rise in tlxetr;\ams
brevented anything like the sucdess we had hoped for; .th]e :n;wr to
being many feet above high-water mark, rendering it lmp‘oss1b e bl
cateh the shad, or to bateh out the spawn properly had it bsent IWC]dml
to procure it. The most important resalt of the t.axpeﬂlf“f“’ a oclcfish
was the discovery by Mr. Holton that the striped babblol" ll ’;wﬁ'
could be bropagated in the same manner as the slnafl: Severa 1‘81) o
ing fish were stripped of their eggs, which were fertilized and D ace; -
the shad-boxes, They were found to develop in rather less t.ImI‘Sr a

“the shad, and to be capable of quite & similar treatment genemlg. oro

A8 this fish has diminished equally with the shad, and is mu(; m-"u‘-
Valoable on account of its greatly superior size, we have bero the \t‘f;act
rant as to further operations, which it is proposed to .carry iunto e
hereafter, :

The operations at Weldon were under the charge of Mr. M. Gf\fotitg::
and Mr. C. K. Green ; and on the 17th of May w.camp was e‘stal:hs erk "
the Potomag River by Messrs. Mason and Welsher, and “,’e ﬁrbt,‘?wem
Ny maguitude commenced. About one hundred lmtclmlg'b'()s:ve the
Prepareq according to Mr. Greew’s pattern, and anchored advantan‘e
Westorn end of the Long Bridge opposite Washington, and & °
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was taken of an adjacent fishery belonging to Messrs. Knight & Gibson to
secure the spawning fish. Here about 1,400,000 young shad were placed
in the river, increasing the supply to that amount. It was now for the
first time possible to make a transfer of fish to the West; and having
placed Mr. Milner, an assistant of the commission, in charge of tbis
branch of the work, he succeeded, with the assistance of Mr. Welsher,
in introducing about 70,000 fry into the headwaters of the Kanawha
River on the 6th and 9th days of June. A supply was also furmbhed to
Mr. N. W. Clark for the Michigan commissioners.

The season having closed at this point in consequence of the heat of
the water, and the fact that the spawn taken from the fish invariably
failed to develop, two new stations were established; one under Mr.
Welsher, at Marietta, in Pennsylvania, and the other under Mr. Holton
and C. K. Green, at Bull’s Island Ferry, on the Delaware. The business
arrangewents of this branch of the work were placed -in charge of Dr.
J. H. Slack, who, as fish commissioner of New Jersey, had certain privi-
leges in regard to the capture of the shad, which were important to the
suecess of the enterprise. The fish hatched at this point were prin.
cipally placed in the Delaware River, although 15,000 were transterred
by Dr. Slack to Jack’s Run, at Greensburgh, for the purpose of stocking
the Mouongahela. '

About the time of the starting the camp at Marietta, the Pennsylvania
commissioners began another at Newport on the Juniata, where a con-
siderable number of fish were hatched and placed in the river.

The operations on the Delaware were closed in July, mainly in con-

sequence of certain obstructionsintroduced by the canal company above
the hateching-camp, and the regular parties proceeded to the camp on the
Hudson, at Castleton, where the New York commissioners have a
station, and where a cousiderable supply of spawn was to be expected.
Here the hatching was prosecnted entirely at the expense of the State
of New York; her fish commissioners, however, very kindly giving the
United States such spawn as was required for its purposes. Mpr. Milner
assisted by Mr. Mason was actively engaged for several weeks in trans-
ferring young shad from Castleton to various points in the West, becomn-
ing so well skilled as to involve a very slight mortality. '
. At the same time Mr. Livingston Stone, in behalf of the United States
Fish Comlmssmn, received 80,000 fish from the establishment of the
Xew York commissioners, none of which reached their destination; the
attendant who carried them through to Chicago, where they were to
meet the aquarium-car, failing to success in keep thew alive during their
journey.

The attempt to transfer valuable food-fishes from the Atlantic slope to
the Pacific slopein the so-called aquarium-car, as well as the unfortunate
accident by which the car was precipitated from a trestle-work into the
‘Elkhorn River of Nebraska not far from Omaha, have become widely
known through the newspapers. The enterprise was a joint affair
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between the United States and the State of California, through her com-
missioners, Messrs. Throckmorton, Redditig, and Farwell,

The car, in charge of' Livingston Stone, assistant United States com-
missioner, was ingeniously and very completely fitted up in every detail of
necessity and convenience required for the successful transfer of fishes,
obsters, abd oysters.” It contained in all nearly 300,000 fishes, repre-
senting the following species: The tautog, (Tautoga onitis ;) the black .
bass, (Micropterus 3almoides ;) the rock-fish or striped bass, (Roccus linea~
tus;) the perch, (Perca flavescens ;) the wall-eyed pike, (Stizostedion ameri-
cana ;) the brook-trout, (Salmo fontinalis ;) the bull-head, (Amiurus atra-
rius;) the cat-fish, (Jetélurus cerulescens ;) the eel, (Anguilla boston:-
ensis ;) besides minnows, (Cyprinide,) to serve as food for the larger
individuals en route. One hundred and seventy lobsters and a barrel
of seed-oysters were also in the car. '

To accommodate these, one very large tanlk, and ten smaller ones, be-
sides hogsheads, barrels, and tin cans, were required.,

A large amount of ice, and reserves of sea and fresh water, were pro-
vided, as well as supplies of food and apparatus for aerating waterand
regulating temperature. - Sleeping and feeding accommodations for
attendants were arranged within the car, '

By the accident, the car was thrown into the Elkhorn River, and the
fishes had an opportunity of escape from the tanks. Itis notlikely that
the lobsters, oysters, or the tautogs were able to sustain life in the fresh
Wwaters of the river for any great length of time. The rock-fish and the
Shad are.anadromous fishes, spending a portion of each ycar in fresh
Wwaters, and both have proved their ability to sustain life in fresh waters
through several years. The other species are fresh-water fishes, and
Some of them will be valuable acquisitions to the systewn of waters where
fate has consigned them. A .

A full account of this expedition and of the accident which inter-
Tupted it so suddenly, and from which Mr. Stone and his companions
barely escaped with their lives, will be found in the body of the report.

Mr. Stone, having lost the first installment of shad, was directed to
Teturn to Albany for the purpose of taking an additional supply; and
he again started on the 25th of June, with about 40,000 fish, accom-
Panied as far as Omaha by Mr. Welsher. I am happy to stato that they
®xperienced scarcely any mortality on the way, and after placing 5,000 fish
n the Jordan River, a tributary of the Great Salt Lake, on the 30th of

une, he deposited 35,000 in the Sacramento on July 2, in the presence
Ot;xithe California commissioners, and to their very great satisfaction.’
. § Dumber of young fish in the Sacramento River, to be increaseq, I
thil;e’ hel‘eaf.t-er, will very probably result in supplying that stream \V}th
to stgs]iful iocfd-ﬁsh,.and will furnish a point of departure’from \vhw(lll
v acg the Columbia and other more northern rivers, as poqtempl_%fl?)el
ok of Congress.  Experience has shown that it will be impossible
A%e young shad from the east over a greater distance than the Pacific
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Railroad will carry them; and until the northern line, or the coast-line
from California to Oregon, is completed, it will hardly be worth while
to spend our efforts in that direction.

In order to have astill greater supply of young shad for the purposes
of the commission, an arrangement was made with the Connecticut com-
missioners to enlarge. their operations at Hadley Falls, the increased
expense being borne out of the appropriation made by the United States.
This was dccordingly done, and Mr. Milner and Mr. Mason were enabled,
after the scason had closed farther south, to obtain all the young shad
they could attend to during the remainder of the season.

A deposit in the Mattawamkeag, a tributary of the Penobscot, was
made at the urgent request of the commissioners of Maine. '

Mr. Milner and Mr. Mason next proceeded to Topsham, Me., on the
Androscoggin, with a view of ascertaining whether ripe eggs could ‘be
obtained in sufficient number for shad-hatching parposes. They found,
however, that, owing to the lateness of the season and the scarcity of
the fish themselves, nothing could be done; and it is thought not im-
probable that the restoration of shad to the rlvers of Maine will be done
most easily by transferring the spawn from the Connecticut, or from the
Merrimack, should the commissioners of Massachusefts exhibit the same
liberality that has been shown by those of Connecticut. Returning from
Maine, they proceeded again to the Connecticut and the Hudson, con-
tinuing their labors in the way of transferring of young fish, Thelr work
finally closed on the 24th day of Jaly.

An accompanying table gives the statistics of the work actually
accomplished in transferring shad to western waters. The aggregate
of nearly a million is certainly likely to produce a marked effect; and if
sinilar efforts are made in successive years, which I trust will be the
case, there is every reason to expect the accomplishment of the object
in view. The information in this and other tables, as to the entire num-
ber of shad and salmon hatched in the United States to date will not be
thhout interest.

The accompanying very valuable report by Mr. Milner, (page 419,)
gives the details of his operations, and embraces nuinerous very valua-
ble suggestions in regard to the transportation and treatment of shad,
which will serve an important purpose in future operations.

I appeud reports from Mr. Green, of his labors south of Washington,
(p- 406;) from Dr. Slack, upon work on the Delaware, (p. 409;) and from
Mr. Stone, (p. 413,) upon his transfers to the Jordan and Sacramento.

During the present season, as in the past, I have great pleasure in
acknowledging the help rendered by many persons, not only by the Stat;e

commissioners, (especially those of New York and Connecticut,) in sup
plying young fish from States where the United States had no hatching-
house, but -also by the part of officers of railroad and express companies.
Most of these are mentioned hereafter.

It had been contemplated to carry on hatching-operations on the
Rdppahannock River, where the shad were believed to be very abun-
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dflnt, and where, it was thought, a large number of eggs might be
obtained and transferred to the West. The most suitable point on this
river was some distance below Fredericksburgh; and at Mr. Greew’s sug-
gestion I applied to the governor of Virginia, asking the loan of one
of the State fishing-steamers for my aid, which was promptly acceded
to, and I was informed that the steamer Tredegar, in command of Capt.
Otris A. Browne, would be at my service at any time after the 1st of May.
It, however, was found impossible to occupy more than two stations ata
time, owing to the small force at my command, and when the experiment
at Weldon was given up, and Messrs. Welsher and .Green proceeded to
the Rappahannock, they found the season had passed, and that no
Buccess was possible. Another year it may be expedient to commence
operations on this river, especially in view of the fact that it affords a
convenient point from which to &ra-usfer the young fish to West Virginia,
Kentucky, and Tennessee. i :

C—MULTIPLICATION OF FISH IN GENERAL.
15.%-&ENERAL HISTORY OF FISH-OCULTURE.

Having presented in the introductory portion of the present report a
general account of the measures taken to carry out the intention of Con-
gress in- establishing the Commission of Fish and TFisheriés, I now
proceed to give in more detail a Statement of what has been done gen-
erally in regard to the multiplication of the species of fish considered of
most importance, and the various interests connected with the fisheries,
to whick a brief sketch of the theory and practice of so-called fish-culture

.Ibay not be an unacceptable preliminary.*

The subject of securing from the fresh waters and the sea a larger
Supply of fish than they would spontaneously afford has attracted the
attention of various nations from a very remote period; one of the sim-
blest methods consistin g in the collection of fish into natural or artificial
ponds or reservoii's, and by allowing them to prey upon each other, or
olse by supplying food to them artificially., This was in vogue among the
“omans especially, and it is asserted that not unfrequently the food thus
Supplied consisted of the flesh of slaves, which it was claimed imparted

. f'o. the fish a delicate flavor, especially to the lampreys and other fav-
Orite species. This method of treating fish is, however, scarcely to be
.Tégarded as a brauch of fish-culture in its restricted sense. :

According to Soubeiran, in a recent and very complete summary of
M‘_){Bf_fky_-culbure’r, the first essays made in this direction in

?éuful‘lor. account of this will be fo.uud in the History of I".ish-Cu]t-ure, page 4?5.
membrzlﬁcxculngre ot la pt‘;c.he en, Clu.no par P. Dabry de Thiersant, cqnsul dell‘ml:::,
I°Présent,::::301£alre -(.lo l.a Socu?té d acchmatatxol.l ;..(?uvmge accoxnpngné (lg ?11 P ,::;fbyé g .
Dar Lo Chin, (] éumclpaux instrumeonts de: plsclu.xltura ot engius dep che e,ar P.D.
" is of quelques nouvelles espices de poissons recueillios en Chine par=
b Iereant, préc6ds d’un introduetion sur ln pisciculture chez les divers peuples par lo

8 :(;.J + L. Soubeiran, professetir agrégé a I'Ecole de pharmacie de Parls, soorétaire dela
166 d’weclimatation,
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Europe were by Dowm Pinchou, in the fifteenth century, at the abbey of
Redme, near Montbard, in France, and in a manuscript dated A. D. 1420,
belonging to the Baron de Montgaudry, describing his process, it is said
that it is necessary to have long woodén boxes, with solid bottoms, but
with wicker-work at the ends, open above, and covered with a willow
grating. At the bottom of the box is to be placed a bed of fine sand,
and a slight groove is to be made in the sand, in which to deposit the eggs,
which have previously been fertilized. The trout is to be kept in a gentle
current of water; and as soon as the discharge of ova has taken place, (the
period of which. i 1s carefully watched for,) and these are fortilized by the
milt of the male, the eggs are to be removed to the boxes referred to,
and allowed to remain until hatched out.

About the middle of the eighteenth century the subject of ﬁsh culture
was again brought into notice by the experiments of Licutenant
Jacobi, of Hoenhausen. An account 8f his labors forwarded to Count
de Goldstein was translated into Batin by that gentleman, and later
into French by Duhamel du Monceau. The method adopted by Jacobi
was that of modern times, namely, the squeezing of the ripe eggs from
the body of the femalé into a dish partly filled with water, discharging
upon this the milt of the male, stirring them well together, and after-
ward placing them in the boxes for hatching.

According to Adanson, as early as 1772 some form of mtlﬁual fe-
cundation, of trout especially, was made use of on the borders of the
‘Weser, in Switzerland, in the Palatiuate of the Rhine, and in many of
the more elevated regions of Germany.

The methods of Jacobi, and his results, scemed for many years
to have passed into oblivien, although various experiments were made
for some time after, in one country or another, looking more'particularly
toward the increase of the salmon and the trout. No material progress
seems to have been made, however, until the time of Joseph Rémy, a
simple fisherman of Bxesse, a v1ll'1‘re ‘in the Vosges, who by his own
ingenuity discovered the general theory of artificial fecundation, and
again carried into effect, but much more efficiently, the methods of
Jacobi., To him is due the fuller appreciation of the importance
of artificial fecundation, and of protecting the eggs and young fish dur-
ing the period of greatest danger. It is well known that there is no
more attractive food for aquatic animals than the roe of fish, even the
very parents of the eggs in many cases devouring them greedily. It
is not too much to claim that, as a general rule, 60 per cent. of all eggs
are devoured before the youug are hatched ; and it is also certain that
of the latter, three-fourths are probably eaten while in their helpless
condition, with the yolk-bag attached, and before they are able to feed
themselves and to take the natural precautions for their safety.

Again, a serious loss is experienced in the uncertainty of natural
fecundation, many of the eggs failing to receive the spermatic fluid, and
of course remaining inert. The estimate hasrepeatedly been made that
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5 per cent. of the number of eggs laid under natural conditions by
the parent become young fish, able to feed for themselves, it is rather
Imore than a usual oecurrence. Of course, subsequent to this stage
they are exposed to numerous dangers before the perils of immaturity
are passed. On the other hand, if more than 10 per cent. or even 5 per
cent. of those artificially hatched fail to reach the same period of existence,
especially in the case of the eggs of the salmon and trout, which are
large, and are usually more carefully manipulated, it may be considered
as unsuccessful management. This fact, which is one of the most import-
ant features in the success of artificial hatching of fishes, was appreci-
ated by Rémy, and provided for in his various methods. These be
practiced with only one associate, named Gehin, for several years; but
1t was not until 1849 that they became known to the scientific world
through Haxo and Professor de Quatrefages. The subject was taken up
by the French government, and the final result was the erection, at
Hiiningen on the Rkhine, of a great French national establishment for
the artificial cultivation of fish, and their distribution to the adjacent
Waters, under the direction of Professor Coste, of the College of France,
This took place in 1851, and the work was carried on by the
French with varying success until the capture of Alsace and Lorraine
by the Germans. The Hiiningen station, being now within the German
limits, ig still maintained as a piscicultural establishment, and is under
the immediate charge of Dr. Haack, one of the most eminent piscicul:
turisis in Europe. The Salmonide receive chief attention at this
establishment, although some species of other families are cultivated.
I§ was from this place that the salmon-eggs already referred to as pre-
8ented by the German government to the United States were supplied.
At the present day there are few countries of Europe where fish-
culture in some form is not prosecuted. There are numerous establish-
‘luents in France, Germany, Great Britain, Norway, Sweden, Russia,
Dellma-rk, Holland, Belgium, Italy, Spain, &c., while even in India,
Java, and Australia more or less attention is given to the subjeet.
."I‘he claim has been raised in behalf of China as having earliest prac-
ticed pisciculture. But if by this we mean the artiticial fecundation of
fishes, ang raising them in limited spaces, the assertion eannot be
: isustaiue(.i. It is very true that great ingenuity is expended in China
n Securing the fertilized eggs of fishes after they have been already
Wixzosmeq by them, and in rearing the young, as well as in stocking
m(q Lry Wl.th the most approved varieties. In this respect, indeed, t:hey
tu‘rz 1;‘3 said to h.ave prosecuted the art of aquicultureas well as of agrical-
natio fom a period far antedating the practice of the same by any other
cong o. They, however, as far as the eggs of the fishes were concerned,

eenlie‘-l their efforts to finding the localities where these had already

eta ald, or else .to straining them out of the water by means of ﬁ.“‘z

or cpn 88, or gratings, and then they either hatched them outon the SPOt.
Wtied them to great distances throughout the empire. It is,
8. Mis. 74—t
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however, for the United States that we may claim the fallest develop-
meunt of the art of pisciculture, both as to the perfection of its methods
and the extent of its operations.

On the authority of the Southern Cultivator, the Rev. Dr. John Bach-
man, of Charleston, 8. C., as early as 1804, at the age of fourteen, impreg.
nated and hatched the eggs of trout and other fishes. This has been
questioned by some; but Dr. Slack, in his work on trout-culture, well
remarks that DDr. Bachman’s reputation as a Christian and a naturalist
is too well established to permit us to doubt his word. It is not pre-
tended, indeed, that the idea was original with him, but he probably
found in the work of Duhamel du Mouceau the account of the methods
of Jacobi and imitated them.

In 1853 Dr. Tlteodatus Garlick and Professor Ackley established
a fish-farm near Cleveland, Ohio; the result of their experiences
being published in Dr. Garlick’s work, entitled “A Treatise on the
Artificial Propagation of Certain Kinds of Fish; Cleveland, Obio, 1857.”

In 1859, Mr. Stephen H. Ainsworth, of West Bloomfield, N. Y., began
his experiments, and has continued them up to the present time, Since
then, numerous establishments have been started; more particularly
devoted to the cnlture of the brook-trout, meriting and meeting a greater
or less degree of practical and pecuniary sucoess.*

I am indebted to Mr. Stone for a list, brought up to 1872; of persons
at that time known by him to have been engaged in the practical work of
fish-culture, or more or less interested in itssuccess. Although necessa.
rily. incomplete, I have given it in the appendix as the basis of a fuller
enumeration hereafter, Among the more prominent names in this eon-
nection we may mention the world-renowned Seth Green; Dr.J. H,
Slack ; Livingston Stone; William Clift; S. H. Ainsworth; A. S, Collins;
N. W. Clark, &c.

16.—ACTION OF STATE AND NATIONAL GOVERNMENT,

The recent establishment of the American Fish-Culturists’ Association,
a society designed to bring together those interested in the subject,
promises to be of great benefit in advancing a correct knowledge of the
best theory and practice of the science of fish-culture. It is to this body,
under the presidency of Mr. George Shepard Page, that we owe the first
movements which resulted in the recognition, by Congress, of the
national importance of fish-culture, and in the appropriations for the
multiplication of nseful food-fishes in the national waters.

As already stated, (page xvi,) it was in 1872 that the subject was
presented to Congress and favorably acted upon; the result being an
appropriation of 815,000 “for the introduction of shad into the waters
of the Pacific States, the Gulf States, and of the Mississippi Valley, and

* Fullel' details in regald to Americall fish- Ouhalll‘o are glVOD farther on in the artiolo
by Mr. Milner, page 523,
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of salmon, white-fish, and other useful food-fishes, into the waters of
the United States, to which they are best adapted,” for the fiscal
Year of 1872-'73, with a supplementary appropriation of $10,000 for the
8ame year, having special reference to the propagation of shad. A
further appropriation of $17,5600 was subsequently made for the same
Object during the fiscal year of 1873-'74. This action on the part of the
United States was the natural culmination of what had already been
done by many of the States, accelerated by the action of the American
Fish Culturists’ Association. (See page xvi.)

At an early period the subject of protecting the fishes, if not,
indeed, of their actual multiplication, was brought before the legisla-
tures of certain States, and- various laws were enacted, and commis-
Sioners appointed to attend to their enforcement. In many instances
their efforts were restricted to preventing injurious, unseasonable, and
excessive fishing ; but in others they were also instructed to take such
Measures as lay in their power to increase the supply., This has already
been done to a greater or less extent in the States of Maine, New Hamp-
8hire, Vermont, Massachusetts, Rhode Island, Connecticut, New York,
New Jersey, Pennsylvania, Virginia, Alabama, Olio, Michigan, Utah,
and California, as well as in the Dominion of Canada ; and as year by year
the number of States taking action in this matter and extending oper-
atious therein is increasing, there is little doubt that before long
Qearly all the members of the Union will have fish commissioners duly
appointed and qualified to act in reference to this important brauch of
Our internal resources.

_A list of the States which to the present time have appointed com-
Missioners, with the names of the officers themselves, will be found in
t}le accompanying appendiz, and also a bibliography of the reports pub-
lisheq by them. Wahile, however, the action of the commissioners of
the Beveral States has reference to restricted localities, and to intro-

Ucing new varieties, or increasing the supply in ponds, small lakes, and
st"ea»mS, they have not been disinterested enough to take charge of
Waters which constitute State boundaries, or where the benefits are likely
t’°_be shared, if not entirely reaped, by citizens of other States. For

18 reason some of the more important rivers, and the entire system of
nee ]great, lakes, the best subjects for the experiment, have been entirely

tththfd; and as these coustitute the common waters of the United
and ‘;S, It was thought desirable for Congress to take charge of them,
sup 10 do whatever was possible within a moderate .cost; to‘ increa.so the
Sem?ry of food to b9 derived from them. Thus, it was impossible to

Shese State action, in stocking the Mississippi with the anadromous

o o or those that run up from the ocean to the headwaters of
can St?e&ms to spawn, the shad for instance, which it is believed
i8 ip aenmade as abundant_, in that river and its tributarieg; as it now
after rey Olf_her waters: Wherever t‘he young fish may be mtrodu_(fed,
returnin%-mg a certain size they will descend to the Gulf of Mexico,

§ in the course of three or four years, if permitted, to the spot
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from which they originally started. Supposing a locality in Ohio to
bave been their first abode, there will be nothing to prevent the citizens
of all the States intervening between that place and the Gulf of Mexico
from arresting the upward returning run, and capturing a portion, if
1ot the entire body of the fish, so that little or no benefit would inure to
the parties through whose instrumentality this result was rendered
possible.

As far as the United States is concerned, however, it is a matter of
no consequence who take the fish, since the great object is to increase
the supply of food to the nation at large, and every capture, whether in
Olio or Louisiana, will tend to accomplish the same geueral result.

After any species of fish has become permanently established in a
given body of water, their continuance therein will depend in great meas-
ure upon the enactment of suitable laws, securing their access to snitable
spawning-grounds, and protecting them during the critical period of their
existence, from capture or ununecessary destruction. Otherwise the
methods of artificial propagation must be resorted to indefinitely. The
various measures required for the protection of fish will be referred to
hereafter. ‘

17.—COMPARATIVE VALUE OF ANADROMOUS AND OTHER FISHES.

In reference to the fresh-water fishes most worthy to attract the
attention of the General Government or of the States, the distinction
between resident species and those that are anadromous, or which spend
a part only of their life in the fresh waters and the remainder in the -
ocean, must be clearly borne in mind. The species which belong exclu-
sively to fresh water, such as the brook-trout, the lake-trout, the land-
1ocked salmon, the white-fish, the black bass,* &c., are well worthy of
attention, and by judicious' treatment can be introduced into new .
waters, or their numbers greatly increased in any particular locality.
But, after all, there is a direct relationship between the number of any
kind of fish of a given weight and the amount of water nceded to fur-
nish a supply sufficient to add definitely to that weight of food; and
when the limit has been reached, we cannot, without feeding artificially,
advance upon the proportion. Where the waters are pure and con-
stantly renewed, and a suitable supply of healthful food is furnished
‘regularly, large numbers of fish may be kept and cultivated, where not
one in ten thousand would find an ample supply of natural food; but,
as a general rule, the expense of feeding is such as to render the sale
at comparatively high prices necessary for a satisfactory result.

It must be remembered, too, that however rapidly certain fish, espe-
cially the black bass, multlply in new waters, there is a llmltatxon to
their increase, as shown by the experience of the Potomac River.

* All thoso species are able to live for a time in salt-water, and, indeed, if no obstacle

intervene, may run down to the sea for a time ; but by far the greater number belong to
the-interior waters of the conutry, and have no opportunity for such experiences.
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Thi§ fish was introduced into this stream in 1854 by Mr. William
Shriver, of Wheeling ;* several mature fish having been transported

* A8 an important contribution to the history of the black Lass and of the measures
taken to introduce it into new waters I reproduce a lettor by John Eoff from the report
of the Stnithsonian Institution for 1854 :

“Ou my return from a small hunting expedition to the headwaters of Sand Creek,
Jackson County, Virginia, I found your kind letter of November 26,1854 ; and, in order
to comply best with your wishes aud views therein expressed, I will give you such a
description of gne particular species of fish, (which I consider the most valuable, on
account of their quality as a pan-fish and their quantity,) in our western streams, viz,
the bass, (called by the early settlers in the westorn country yellow or black perch.)
They are a remarkably active and voracious fish, with a large and hard mouth, and
vary in size, according to their age, from three-quarters of a pound to three pounds,
and occasionally have been caught to weigh as high as six pounds or seven pounds.
* Their food, when small, appears to be all kinds of insccts, (flies, worms, &c.;) when
larger, though not entirely leaving off their earlier habits, their principal food is the -
Smaller fish of other kinds. In the winter-season they retire to deep and still water,
and apparently hide under rocks, logs, &c., and remain there until the first of April,
When they come out and begin to ascend the streams, apparently to find & convenient
PlaCG for spawning, which commences about the 15th of May, varying someo little accord-
Ing to the warmth of the season, &e. . When that ovent is about taking place, they
appear to separate into pairs, male and female, and hunt out some retired place, or
nook, where the water is about eightoen inches deep, ahd still, but adjoining deeper
Water, to which they can escape if alarmed ; they there commenco making their nests,
tl_“*-t: is, washing all the mud, &c., off the bottom, so as to leave it perfeetly clean, in a
Cirenlar form, the diameter of the circle (or nest) being about twico the length of the
fish ; aftor which the female begins depositing her oggs, which appoar to becomo glued
t? the bottom, or small stones, in rows, after the deposit has taken place. She remains
Bight and day, either on her nest, or swimming round about it, apparently guarding
© eggs, and driving every other smaller fish away. This watching or guarding con-
Lues until the eggs are what is called hatched, which occurs in from oight to ten days,
aecording to the temperature of the water. Tho young fish at first remain near the
b.ottom, and appear like a gauze vail floating. In two or three days thoy gradually
Tise and 8pread, the old one leaves them, thoy separate, and each one shifts for itself,
. f"v hides nnder leaves, small sticks, and stones.

I, as yet, have had no ‘positive means of determining the precise time for a young
838 t0 arrive at maturity, but suppose it to be three years, from the following facts :
In the 8pring of the year (April) you may find large numbers of young bass about two
or tf"° and a half juches in length, rather in company with other minunows; in the fol-
izw“lg autumn and fall of the yoar youw will find very few of that size, but .oongregut-
“,ﬁ.‘togeﬂf"r: and alone, you will find a number from three to four inches in length;
N e‘fe duny_g the same fall you may catch young bass of about eight.mches long, \V}bh
sprinol‘mu.tlon of the young egg within thom, preparatory for spawning the following
the bg. In .the spawning-season you will find a large number of nosts of small bass,
yearsnsla being ten or cleven inches long, which I have always concluded were three
Count:.d. Hence, from the above facts, you will perceive that the bass of our wostern
‘l“untii _4Te valuablo, and, at the same time, can be easior transferrod, and in greater
sary to 1es; from one stream to another, than almost any othor ﬁsll.‘ All that is neces-
hoy al‘squly 4 pond with any quantity would Lo to examine their nests at the tlmg
“tt&éheﬁi?awmng’ and to piok up the small gravel out of thoir nestg, with theo gg?u
such g 1, 1ereto, and put them in a bucket of water, and place them in your .pont;] o
Woulg 111“:1-:11011 that smaller fish could not devour the eggs; and in a short tl;)?plmi.
ity in n, "'“.d the young ones. would help themselves, Or, t;'o soouro & la.rlg i
.8 8hort time, wait, until the young are hatched, and are in jnnumerable 4

ti
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in the water-tank of a locomotive from the Ohio River, at Wheeling, to
Cumberland on the Potomac. Not many years after, the young fish
began to distribute themselves in numbers, and in time the entire river
became thoroughly stocked with the new game. Starting at the head-
waters of the river, the bass found immense numbers of Cyprinide,
such as chubs, minnows, suckers, &c.,as also of crawfish, insect-larve,
and the like, which had been previously, for the greater part, undisturbed,
except, perhaps, by the pickerel, and, having an ample supply of food,
in accordance with the theory of natural selection, they multiplied to a
prodigious extent. Year by year they extended their limits toward
the mouth of the Potomac, until at. the present time they are found in
great abundance near Washington, and form a very attractive object
of sport.

I am, however, informed by residents on the Upper Potomac and its
tributaries that the bass are becoming scarce, and that their numbers
are much less than a few years ago, while, as a concomitant, the immense
schools of smaller fry, formerly so abundant, have disappeared, a min-
now in some localities beiug a rare sight. This is a very natural con-
sequence, and must produce its result.’ Iu the increasing scarcity of
herbivorous fish, the bass will be driven to feed more and more upon
each other, and after a tiine a certain average will be established, per-
haps the same as that existing in the waters of the Mississippi Valley
and elsewhere, where, althoughindigenous, they are in proportion fewer
than in the Potomac River. ‘

An entirely different condition of things prevails with the anadromous
fish, among which we may enumerate as best known the shad, the ale-
wife, or the fresh-water herring, the salmon, the smelt, and probably
the striped bass. These fish spend the greater part of their existence

ties suspended over the nost; thou, with a picce of ganzo net, dip tham up and ompty
them into a vessel containing as much pure water as will sustain them until sou cau
convey them to your pond; and then, as I before observed, they can support them-
sclves, while young, on insects, &c. Or, early in April or May, if you are fond of
angling, you can go to a stream in which they are plenty, and, in cateling Afteen or
twenty, will almost always got nearly one-half the number smaller ones. Put these
into your pond unhurt; and, as they bave not spawned that season, they will soon
stock the water. Then all that remains to be done is to supply your pond with other
gmall fish, minnows, &c., for food for the large bass, and they will incroase in quan-
tity just in proportion to their supply of food. Hence T am satisfied that if 3 farmer
would convert one acre of Lis land into a pond, well supplied with fresh water, that
acre would raise aud support more fish yearly (the value of which would be more)
than any other two acres cultivated in any other manuer—the expense of cultiva ting
deducted from each,

« Mr. William Shriver, a gentleman of this place, a.nd son ofi the late Davia Shriver,
esq., of Cumberland, Md., thinking the Potomac River n,drylmbly su\t(.)d to the cal-
tivation of the bass, has comuenced !:he laudable undertaking of st.ockxfxg that river
ith them ; he has already taken, this last season, some‘t‘.wenty or more in a live box,
in the water-tank ou the locomotive, and placed them in the canal-basin at Cumbfar-
land, where we are in hopes they will expand aud do well, and be a nuc}eus from which
the stock will soon sprca.d.”’
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in, and derive their chief growth from, the sea. At certain seasons of

the year, when fat and plump, they enter the rivers and proceed usually

s far as the obstractions will permit, or until they find their proper

Spawning-ground; here the eggs are discharged, fertilized, and hatchefl. ,
The adults either retarn im mediately to the ocean or after a certain

interval. The Young fish spend a certain period in the fresh waters,

feeding, it is true, but on minute organisms, which are always procurable

n abundance, )

Shad and herring enter the rivers and spawn in the spring, and t-l}e
young return in the autumn., The eastern salmon enter the rivers In
Spring, and spawn in the autumn, the eggs not hatching until late in
the winter, The young remain for one and some of them even for two
years, and then go down to the sea. After a certain interval these fish
return to their birth-place, the shad, at the age of three or four years,
weighing from three to five pounds ; the salmon after the same interval,
weighing from nine to twelve pounds; this immensely rapid growt.h
having taken place in the ocean, and without requiring anything in
the way of human intervention. For this reason it is that the efforts
hecessary to the multiplication of anadromous fish may belimited to secur-
ing a proper passage of the adults to and from their proper spawning-
Erounds, or, in addition, to the securing of their eggs in numbers, and
Placing the young when hatched, and after a suitable interval, in the
Water where they are to pass, the period of their infancy. Nothing,
therefore, is asked of the waters but the right of way, the adults mr.ely
taking food of any kind while in the rivers. Their sustenance during
this period is derived from the surplus of fat in their own bodies, a‘nd
the exhaustion produced by this period of abstinence, especially ‘.\\:lth
its accompaniment of the development of the eggs and their fef‘nhza-
tion, being made up by the voracity of their feeding on returning to
the ocean.

The species Jjust mentioned all live in the ocean and run up into fresh
Wwater to spawn ; the list being capable of considerable addition. Other
fishes, again, live in large bodies of fresh water, as lakes, and run into
tributary streams or outlets for a similar purpose, and are thus anadro-
mous likewige. The Coregonus or white-fish, are almost universally ana-

'omous; also the land-locked salmon, the oquassa-trout, or blue-back,
the fresh.water smelt, &c.

_In this connection it may be interesting to refer for a moment to the
difference in habits between the common eel and the species just
referred to. 'I‘his, like the others, is an anadromous fish, or better,
Perhaps, catadromous, the order of its movements being reversed. The
6ggs of eels, for the most, part, are laid in the sea, and the young, after
& shorg interval, enter the mouths of rivers and streams in early suml{l‘{r
31d pagy UP as far as an open passage will permit. The adventurous visi-
St: to the Cave of the Winds, under the water-sheet of Niagara F alls, ]?‘,
¢k as much by the immense number of young eels swarming 2ga1ns
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the rocks and attempting to climb over their surface as by any other
feature, the numbers to be seen being simply incalculable.’

After reaching a suitable place of abode, in fresh water, the eels
_remain, as is supposed, for at.least three years, growing to a considerable .
size, After becoming sufficiently mature, their instinet, probably that
of reproduction, carries them seaward again during the autumn; and
it is at this time that various forws of fish-dams and fish-weirs are called
into requisition, The simpiest kind consists of two lines of stone wall,
forming the sides of a rude dam, made so as to converge and bring
the anglo down stream, through which the passing water falls into
- a sort of Lasket. This consists of a frame with lattice-work at the bot-.
tom, so arranged that, while the water passes through, the fish are forced
up over the slats, arranged 8o as to form a series of slides, and fall into a
receptacle beyond, where they are taken sometimes by wagon-loads. The-
most productive result of this mode of fishing cousists of eels inter-
cepted in their seaward movement, although other fish are often tuken.
It is very destructive to young shad and is very properly interdicted by

the laws of Pennsylvania and New Jersey, in their shad-rivers.

The laying of the eggs, it is supposed, takes place in the autumn, or
winter, and the young begin to move up in the spring, or early suminer.

In further reference to the history of the eel, we may state that its
precise mode of copulation and of reproduction was entirely unknown
until recently, but that at the present time the view is maintained by
very high authority, principally that of Italian physiologists, that the
ecl is strictly a hermaphrodite; that is to say, that both the male and
female orgams are found in the same animal. These are said to be
developed to the proper degree in winter, and the eggs discharged from
the ovary are fertilized by the seminal fluid fromn the testleles, and leave
the body in a condition for further development.

18.—DIFFERENT METHODS OF MULTIPLYING FISH.

We have already indicated in the previous remarks some of the
principal methods devised for increasing the number of fish in a given
locality, but it way be well to refer again to this in a more systematic
manner. Capturing fish in one locality, and transferring them to
another, simply for the sake of greater convenience in securing them
when wanted, does not come under this head. The fish-ponds of the
ancient Eomans, and the floating boxes or cars in which living fish are
kept by fish-dealers, belong essentially to the same category. As far as
the actual multiplication of fish is concerned, we have to deal especially
with four principal methods.

The first, and simplest, consists in transferring fish of both sexes,
whether still young and requiring further growth, or fully mature, and
especially at about the period of their spawning, from one locality to
another, where they can make themselves at home, and in due course of
time increase and multiply.
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. This method has been more especially practiced in the United States
I the case of black bass, pickerel,* pike-perch, yellow perch, alewife
or fresh-water herring, the brook-trout, &e., and to some extent, indeed,
the white fish, or Coregonus albus t and, indeed, is almost the only method
by which it is possible satisfactorily to accomplish the desired object;
the efforts of pisciculturists not having been very successful in impregnat-
ing the eggs (excepting with the white-fish) and hatching them out,
although there would be no particular difficulty in regard to the alewife.

A second method, quite similar to the first, consists in simply collect-
lug and penning up the mature fish in a suitable inclosure at about the
time of Spawniug, and keeping them uatil the operation of reproduction
is accomplished, but without taking any special charge of the eggs
themselves. ,

The third is that especially practiced by the Chinese, of collecting
the fertilized spawn, after it is laid, either by gathering it from localities
under the water where it Las adlhered, or by straining it out while float-
ing. The first method is in sowe ingtances assisted by introducing
bunches of ozier or brush into the water frequonted by the gravid fish,
So as to furnish.convenient objects of adhesion, and such as can be
readily handled for the purpose of removing the eggs from them. The

* From a very early time in the sottlemeuts of the different States, the transfor o f live
fishes hias boon attowpted. One of the first spocies that attracted what was really a
most mistaken interest was what is known as the pickerel, and represented by at
least two species, the Esox reticulatus in the streams of the Atlantic slope, and the Esox
lucins wost of the Alleghanies. This must not be confounded with the so-called pick-
erel (the Lucioperca americana) of the Lake Erie shores.

This genus (Lsoz) is among the most ravenous of predacious fishes, They have a
wide mouth, with a formidable armature of long, sharp teeth, and are long, slonder,
c‘nPPOI‘-like creatures, swift in the water, whero they are able to run down ordinary
fighes, or, lying concealed, as is their habit, in the sedge and rushes at the edge of
the clear channel, dart suddenly upon the passing fish. Thoy are very bony, of indif-
ferent, flavor, and it is only where poople are undiscriminating in their choice, from
the lack of opportunity to compare them with better food-fishes, that they consider
them desirablo, They attain considerable size and take the hook eagerly, but their
Qestructiveness of much superior fishes should condemn every effort to propagate
them or to extend their distribution.

‘It is a singular coincidence that in earlier times in portions of Europe the same spe-
"}08 a8 our wostern one (Hsox lucius) was introduced into new wators rather oxten-
Sively, and it is now acknowledged to be a most mistaken enterprise.

Ife, comniissioners of Maine have oxpressed their rogret at the misguided onterprise
:;:s:;tlzeﬂﬁ of that State in introducing the pickerel into certain'rivers and water-

ms,

l? One of the earliest experiments in the transfer of fish, other than pickerel and
lsg:kh bass, to new waters, was made by Governor L. J. Farwell, of Wisconsio. In
n © had one hundred fine, large white-fish carried alive to Madison and fiepOSIt"d
yei‘md condlition in Lake Mendota in Dane County. A oareful oxamination & fO:;_

N 8 later showed that they had iucreased rapidly, and occupied the deepest P“:htey
wer;v“‘tel‘- Il.l 1858 they appeared on the northeastern side of the lake, Who:oint,o "\

e, caught in considerable numbers. A conourrent trausfer of brook-trou
Utary of the lake was not so successful. ‘
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eggs thus secured may then be transferred to any given locality and al-
lowed to hatch naturally ; orelse bedsareartificially prepared and attended
until the birth of the young, when these are either allowed to escape into
the water at once, or else they are fed for a short time, and then con-
signed to the ponds or streams which it is desired to stock.

All these methods are inferior in convenience as well as in economical
results to the fourth, which is adopted by most fish.culturists throughout
the world. This consists in taking up the fish when ripe,and, by suitable
manipulation, in pressing out eggs from the body of the female into a dish,
and then by repeating the operation with the male, 80 as to force the sem-
inal fluid into the same vessel. In some cases the eggs and milt are stirred
togetherin a certain amount of water ; in others, what is called the dry
method is adopted, a discovery usually credited toa Russian, M. Vrasski, in
which no water is used with theeggs, but the milt is slightly diluted with
water and poured upon them. By this method a much larger proportion
of eggs is impregnated.* The movements preliminary tothis treatment
of the eggs taken from the living fish are also very varied. In many in-
stances a careful watch is kept over localities where the fish are likely to
spawn; and when the experienced observer notices that the operation of
spawning is about to take place, he captures the usually inattentive pair
by means of nets or other suitably-constructed apparatus, and proceeds
with the work of exclusion and fertilization. This i8 said to be the prin-
cipal method by which the eggs of the salmon are obtained in Germany
and elsewhere for the national and private establishments, and is liable
to the disadvantage of great uncertainty, and to a dependence upon
conditions of the atmosphere and of the water that may materially
interfere with the general result. Most of the doings in connection
with the hatching of shad are of this nature; the seine being swept at
a suitable locality, and the fertile fish stripped of their eggs and milt.
This operation is always fatal to the shad, their delicacy of constitution
not enduring such rough handling with impunity. It has also been
adopted in some cases for salmon, having been employed by Mr. Liv-
ingston Stone in obtaining their eggs during the season of 1872,

" The eggs of the white-fish and lake-trout are usually obtained at the
fislieries, and the eggs after impregnation sometimes taken to great
distances to be hatched. (See Mr. Milner’s Report.)

A much more satisfactory and efficient method consists in inclosing the
fish in pens or pounds until their eggs and milt are sufficiently matured
to allow the process of artificial fecundation to be initiated. With trout

* Although M. Vrasski may have been the first to actually publish this method, Soth
Green is said to have discovered it, keeping it n profound secret from his fellow-fish-
culturiats, who could not understand why so much larger a percentage of Green’s eggs
ghould be productive than of their own, although they followed strictly the method
advanced in his treatise on fish-culture. This, however, made no meution of the dry

process.  The claim of priority in regard to the dry process has also been made in
bebalf of Carl Vogt. (See George P. Marsh on Artificial Propagation of Fish, Burling-

ton, [ Vt.,] 1857, p. 35.)
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8uch an inclosure is usually permanent, but for salmon it is generally
tewmporary. This treatment is also adopted with the white-fish which
are talen in the Detroit River in the fall of the year, while running up to
Spawn from the deep water of the lake, placed in inclosures for mar-
keting purposes, and kept there for sale, from time to time, during the
Winter. Indirectly, under these circumstances, they farnish the oppor-
tunity for artificial impregnation and hatching on a very large scale.'

_ The simplest mode of obtaining salmon for the purpose in question
1s that adopted by Mr. Samuel Wilmot, at New Castle, Ontario. This
gentleman, observing a few years ago that a few salmon were in the
habit of coming up a small stream to a favorite spawning-ground, con-
ceived the ides of penning them up so as to control thewm during the
period of reproduction. He accordingly built a house over a basiu in
which they collected, or adjacent to the spawning-ground, and erected a
dam below it, so that after they had passed above a gate could be
dropped and the fish imprisoned. In this way he has been able to
Seeure a large number of salmon, and with them has carried out, for
the most part, his labors in connection with salmon-hatehing.

A more feasible method, and one which can be conducted out on a
much larger and more efficient scale, is that now practiced by Mr. Charles
G. Atkins at Bucksport. This consists in securing the living salmon by
any means at his command, the most ready being their purchase at
the salmon.weirs at the mouth of the Penobscot River, where they are
taken in considerable numbers and kept alive for any length of time-
These are brought in suitable floating cars to Bucksport, transported
on truecks to the hatching-establishment, and placed in a pond of about
one huudred and fifty acres, where they find awmple room for their move-
Inents,

The various methods of effecting the impregnation of the eggs has
been already referred to, and the subject is treated of in detail by Mr.

ilner in the appendix.

As already explained, it is not necessary to provide the breeding sal-
mon with food, since they do not take it during the spawning-season ;
and they exist for the severul months necessary to retain them with
Comparatively littlo mortality. Mr. Atking’s experiment was initiated
0 1871. In 1872 he had nearly six hundred fish by the 1st of July,

of which very few were lost. In the months of October and November
:10 took from these fish 1,500,000 eggs, very few of the fish being injured
n

the process. - They were then placed in the water and permitted to
Teturn to the 8ea, the precaution being taken tg affix a metallic tag corre-
:p_ouding to the number, weight, and sex of the fish, and the date as
Oieordpd, 80 that if recaptured at any time some idea might be gained
their rate of growth, movements, and migrations.* : ped
8 eggs thus obtained, whether of salmon or of trout, are hatole

- [ -
umf"l‘ 2 full account of Mr. Atking's experiment, see his report, p. 226 of the prosent vol
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ot in contrivances which vary with the kind of fish, and which will be
more especially referred to lhereafter. Suffice it to say that those
of shad are hatched in boxes which float on the water of the stream
adjacent to the camp where the fislr are captured and fertilized ; this
being accomplished within a week, and after a further detention of a
few days, or until the yolk-bag is absorbed, they are turned into the
middle of the stream at night while the predaclous fish are most quiet
or lying near the shore, and soon find hiding-places for themselves.

Theeggsof salmonand troutrequire a period of from two to four months
for development, this being in the winter-season. This process consists
in placing them in boxes, with the bottom composed of parallel glass
slats or of solid boards, lined with gravel, over which water of uniform
temperatare is allowed to flow continuously until the exclusion of the
young takes place. Sometimes trays are used with wire-gauze bottoms,
either singly or in tiers, and the water caused to flow either from above
downward or the reverse. After this the young are sometimes trans-
ferred to some other receptacle until the yolk-bag is absorbed, when
they are either introduced into rivers and streams or else retained in
ponds and fed artificially for a greater or less length of time.

The key-note to the treatment of the anadromous fish lies in the now
well-established axiom that each will always endeavor to return to
spawn, if possible, to the very spot where it was first introduced into
the water as a young fish, and that it will make every effort to accomplish
this result; sometimes incurring even loss of life by persistent labor to
-this end. This is fully believed by all who have given attention to the
subject, and in this we have the guarantee of success in any attempt
to stock a particular body of water. It is true that the labor would
in many cases be a profitless task, since the reaper might be, as already
explained, and probably would be, a party having no interest in com-
mon  with the sower. So universal, however, is the principle just
enunciated, that we are assured that if three streams empty into the
same bay on the coast, or are tributary to the same principal river, and
all are equally eligible for the maintenance of anadromous fish, although
destitute of them, one of these may be stocked and abound with fish,
while the others which have been neglected will be almost entirely unvis.
ited or will possibly become supplied very slowly and after a long period
of time.

The existence of obstructions in a river, natural or artificial, is always
detrimental in preventing the ascent of fish from the sea. If the young
are introduced artificially into the headwaters, they will pass down
after the proper period, and will remain in the sea for two or three and
possibly sometimes for four years, when they will return, and, as already
explained, use every effort in their power to reach their original station.
If arrested at any point by an impassable damn, they will become the prey
of such fishermen as have the right of access to them, while the upper
waters will remain destitute and vo captures be possible therein. For
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this reason it 1s that the action of State or general governments in regard
to the multiplication of salmon and other anadromous fish may even be
carried on without any reference whatever to the existence of dams; and
as far as the general interests of the community are concerned, it DG}"
baps may be in many cases much cheaper to continue the artificial fertil-
1zation and development of the eggs, and the plantingof theyoung in suit-
able waters, than to require the inconvenience and expense of removing
artificial or natural obstructions or of inserting costly fish-ways. After
the preliminary stages have been performed, the expenditure of a few
hundred dolars a year will be sufficient to insare the presence of many
thousands of shad and salmon in the lower waters of a given stream.
Of course, to provide for the natural multiplication of the species and
their equal division throughout the entire valley of the stream, the
dams or obstructions must be regulated as already referred to.

19.—TREATMENT OF CERTAIN SPECIES.
The hatching of shad.

The boxes most generally in use at the present time for shad-hatching
we owe to the ingenuity of Mr. Seth Green, and their introduction con-
stituted an era in the art of pisciculture. The ordinary methods for the
development of fish-eggs would not answer the purpose for the shad,
and all attempts at hatching in the regular establishments would be
practically a failure in consequence of the comparatively small number
that could be managed by the usual methods, while an immense aggre-
8ate is required to produce even a moderate effect upon the supply in &
stream,

The idea of a floating box is by no means new, such instruments
having been used in Europe for mauy years, especially for hatching out
the eggs of the Cyprinide, which adhere to whatever they touch, and re-
quire caveful treatment, Mr, Millet used floating boxes in 1853 for hateh-
ing trout and salmon. The difficulty in hatching shad existed in the fact
that when the boxes floated in the water so that the bottoms were hori-
zontal, the proper circulation inside of the box was not established, and
the ¢ggs would spoil when exposed to the heat of the sun in consequence
of Pheir crowded coundition. By the simple expedient of nailing two
8trips of board scantling parallel to each other, one on each side of the
. box, at an angle inclined to the bottom, the boxes are made to float
obliquely in the water, since the strips themselves floated Lorizontally,
and caused the bottom to be tilted up. The boxes are auchored with

® inclination up stream, so that the current of water, striking freely
3gaiust the inclined face of the wire gauze, which coustitutes the bot-
tom of the box, passes through it with a constant flow, producing the
Decessary motion in the eggs. DBy means of this device it has become
Possible to hatch shad by willions, where results would necessarily

Ve been limited to thousands.
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Several modifications of this box have been made, the most prominent
of these being that invented by Mr. Brackett, and used for the first time
in 1878. In this the box floats horizontally, but has the up-stream end
beveled, and the water striking against it produces an eddy under the
box, which causes & gentle agitation of the eggs. The details of this
and some other constructions will be found in Mr. Milner’s article in
the appendix. None of them, however, can compare in simplicity and
efficiency with Seth Green’s apparatus,

In hatching the eggs of shad, much depends upon the temperature,
and when the water is above 80° it is very difficult to bring them for-
ward properly; indeed, the fish appear to experience a loss of vitality,
and toward the end of the season apparently sound, ripe eggs fail to
develop, notwithstanding every care. When, therefore, the: stream
reaches the degree of heat in question, the work is considered to be over
for the year.

The hatching of white-fish, trout, salmon, &o.

An ingenious device has lately been patented by Mr. M. C. Holton, one
of Mr. Green’s assistants, for the purpose of securing the development
of a large number of eggs from the trout, salmon, and white-fish in a
limited space. Instead of placing a single layer of eggs in a long, nar-
row trough, he has prepared a can or box, of perhaps a foot square
and several feet in height. This is filled with shallow trays of about
half an inch in depth, with wire-ganze bottoms, on which the eggs are
placed, so that with twelve trays, having a surface of one square foot
each, he accommodates twelve times as many eggs as by the ordinary
method. The box is 8o arranged that a current of water is carried by a
covered pipe down the side of the can to the bottom and allowed to
enter at that point. The current in its overflow passes from the bottom
to the top, and the water circalates freely over the eggs. This arrange-
ment has the additional advantage that once a day, or oftener if neces-
gary, the trays can be taken out singly, and any diseased or defcctive
eggs removed, thus improving the entire mass.

The eggs of white-fish require a long time for their development, like
those of the salmon and trout needing from two to five months, accord-
ing to the temperature of the water employed. Thelower the tempera-
ture the longer the period necessary. The general theory of the devel-
opment of eggs varies very much, according as they are smooth and
non-adhesive, or coated with mucus which causes them to attach to each
other or to otherobjects. The latter characteristic belougs to the Cypri-
nide in general, such as chubs and suckers, to the yellow perch, and
many other kinds, for which reasoun it is extremely difficult to hateh these
out. But little has been done in this country in that direction, and here
the European culturists have the advantage of ns, I owe to the kindness
of Mr. Rudolph Hessel, one of the best of the Gerwman pisciculturists,
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an account of the method of properly manipulating the adhesive eggs,
Which will be found in the appendix,

Fortunately the shad, striped bass, and the Salmonide genorally, with
Perhaps only the exception of the smelt, have smooth or nqn-adhe-
Sive eggs, which permits them to be fertilized and readily manipulated
Without the inconvenience caused by their sticking together. B

It is not my purpose to present here a treatise upon pisciculture in
general, as I have nothing to add to the works already published on the
Subject, and which have been prepared by practical men of great expe-
Tience. Among the most recent works are those published by Dr.
J. H. Slack and Mr. Livingston Stone,* and in them will be found all
the best-known methods of treatment, and especially for the trous. I
hope, however, to present hereafter some special detailsin regard to other
8pecies that have been developed in connection with the operatiops of
the United States Fish Commission.

The hatching of striped.bass.

Nothing was known until recently as to the treatment of striped
bass; but Mr. M. G. Holton, already referred to in conuection with the
Improved apparatus for hatching the eggs of the Salmonide, while in
the ewploy of Mr. Setlr Green on account of the United States Fish Com-
Wission, at Weldon, N. C., took occasion to experiment with the spawn
of several of these fish. To his surprise he found that it was non-
adhesive, precisely like that of the shad, and capable of being treated
I the same manner. The eggs were hatched out in four or five days,
and with a small percentage of loss. They, however, were cousidera-
bly smaller than those of the shad, requiring the bottomn wire of the.

0xXes to be much finer; twenty-two wires to the inch, at least, being-
Deeded. .
It is unnecessary for me here to go into detail concerning the special
nethod of treating the eggs of such fishes as the salmoun-trout, the
T0ok-trout, and other species, as these are discussed in detail by Mr.
tner in thig volume, and are also considered at length in the various
8pecial American treatises. ' )
aving thus presented a very brief indication of the history of multi-
Hg certain of the food.fishes as practiced in modern times,and having
lained the general principles of the method adopted for the purpose,
Proceed to discuss more particularly the economical importance and
18tory of the species of fish to which the attention of the commission
it“? 80 far been more particularly directed, and of some of those which
'S Proposed to take up hereafter.

Practical Trout-Culture, by J. H. Slack, M. D. Orange Judd & Co., Now York, 1872.

°m33t-ica.ted Trout : how to breed and grow them, by Livingston Stone, A. M. poss
»J. R, Osgood & Co., 1872,

plyi
oxp
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D—FISHES ESPECIALLY WORTHY OF CULTIVATION.
1.—The shad.

 Among these fishes, the American shad, Alosa sapidissima may
be considered as holding the chief place, occupying in its distribu-
. tion as it does the entire eastern border of the United States from the
Saint Johw’s River in Florida to the Gulf of Saint Lawrence, and eved
oceurring in limited numbers in the waters emptying into the Gulf of
Mexico. Its abundance in the early history of the country was such
as to excite the unbounded astonishment of those who beheld it for the
first' time., With scarcely an exception, every river on the Atlantic
coast within the limits mentioned was invaded in the spring by im-
mense schogls, which in their upward course furnished an ample sup-
ply of the best food, first to the aborigiual inhabitants, and then to
their European supplanters and their descendants. '
At one time it was imagined that the whole body of American shad,
having wintered in the South, started northward with the new year
sending out detachments as they procceded along the coast, first int0
one river and then into the next, until the last of the immense school.
made their way into the Saint Lawrence River. * This idea, which
attached equally to many other species of fish, is now believed to be
in great measure at least incorrect; and it is thought more reasonablé
to suppose that the young fish, hatched in any particular streawm, go out
into the sea, and remain within a moderate distance of the coast until
the period again recurs for their upward migration.* It may be how"
ever that a coastwise movement takes place to some extent.

* As a convenient place for the purpose, I introduce here an important contributio?
to the natural bistory of the shad, recently recoived from Mr. G. Brown Goode and Mr.
Joseph Shepard :

“A knowledge of the occurrence of shad in the waters of the Saint Jolhn's appe
to have boen many years before the fishermen make any practical nse of their inform8”
tion. Shad were not taken in qaantity for the local markets until 1864 and 1865
though I am informed by Colonel Sammis, of Arlington, one of the oldest settlet® o
East Florids, that he knew of their capture in small numbers as early as the last In-
dian war (1839) and has since oceasionally seen thewm. At that time the country wh
but sparsely settled, and there can have been little oncouragement, and indeed lit e
need for the use of seines, the inhabitants easily supplying their wants with tho cast-nod
and the line.

“ About 1859 or 1860 Mr. P. Waterhouse, s northern fisherman, introduced gill-nots and
took shad in large numbers on the bar at the mouth of the Saint John’s; those ho
shipped to northern markets, and it is said that ho refused to sell & single fish-in ¥10F
ida, being angry with his neighbors for laughing at his project of catching shad in tho
Saint John’s,

« All fishing was interrupted by the war, but immediately aftorits close gill-nets wor®
extensively used and the shad were found to be very abundant. There can belittle dott
that the species has inhabited the Saint John’s for a great many years; the comm?
idea that they are of receut introduction arises from the fuct that through want of per‘”
fishing they did not find their way to the markots till about ten years ago. The Satt!
Mary’s River is still thought by many peopleliving on its banks to be destitute of shods

ar8
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Noming but impassable dams or natural falls prevented the fish
oW making their way to the headwaters of our rivers, and their

tho“gh there can be little doubt of their occurrence there also. As there is no market,

Oar, there is no object in fishing for shad; but an old fisherman assured mo that he

0“1‘“(1 them abundant there many years ago.

'he Saint Joln's fishermon do not use sbhad-seines, thongh small seines aro employed

& the banks of the river-and in crecks to take the smaller species of tish. They

0 10t gaem, to appreciato the superior advantages of the seine, and aver that the swift-
% of the current prevents its nse. This is ubsurd sinee the current of the Conneeticut
fud Other rivers, whers scines are used to-advantage, is much greater. As tho present

S¥sten fully supplies, and often gluts, the market there seems no immediato necessity

Ol"l? changoe in the mothod of fishing. :

. he gill-nets in use vary in mesh from three and one-half to four and one-quarter

;!lche\_ They are about ten feot wide, and several gangs are fastened togethor so as

O Stretch nearly across the river, often a mile or more in width., The net is allowed

‘drive’ op drift with the curront, entangling in its meshes all the full-grown shad

L it mepts,

16 principal fishing-stations are near Mayport, ou the bar at the mouth of the river,
ellow Bluffs, and Trout Creok, respectively twolve and fifteen miles abovoe, at-Jack-
““ille, t\\'cnty~ﬁve miles from the mouth, and at Pilatka, a still greater distance up

Ms Tver, Soveral nets are used at the head of the river, in Lakes ?‘I:m)ey and

. Uroe anqg in Salt Lake, to supply the hotc¢ls there. The Pilatka fisheries aro small

Ja;ksupp]y tho local market, More than thirty nets are used in the neighborhood 9:

“°“Ville, whence the fish are shipped, packed onice in barvels, to Central Georgin

ud l“loridu, to the interior of Sourh Carolina, and to Alabama. Yellow Bluffs is an-

eefier oXtensive m;irket, and sends its fish to Savannah and the northern markets. The
“,m“md total numbor of nets on the river is seventy-five,

i elargest haul of the pastseason was at Yellow Bluils, where sixhundred were taken
“ % single net; at Jacksonvile the largest haul was throe hundred aud twenty,
ik Average price at the fisheries during the past souson was 21 cents gach. )

3o 310 hickury'sha-d (Pomolobus medioeris) usually makes its appearance ‘m the Saint

Ve, :1 8 tho first or sccond weok in November; and as ea;rly as the 20th the 11.1'st sl‘md ap-

o The shad-fishing begins about the first weel in Decembor, and is at its best

m u t.he st of Junuary. The season cuds about the middle of April. At the time of

paeuarl‘wul, April 12, the last shad were in the markots. ".l‘ho herring (1’omolo‘bus

the. “Harengusy accompanios the shad in grout numbers, buty 1s'not caught m.uch aftor

‘w ist of March. Two berrings or two hickory-shad count in the market for one

of 0 ‘Bh:u].’ The dates given above are ouly approximate, taken from the memory

Az, ‘e fishormen and dealers ;5 but as the testimony of the various persons interviewod

s tolera)ly woll, I believe them to be nearly correct. .

8aig Othe timo of my visit tho shad seemed to be in {'nll spawning cor.ldmon anfl wore

thyt m © very plontifal in the lakes of Ceutral Florida, \.\'lufm the fishermen believe

Yigg 98t of them deposit their ova. At the time of their first appearance, the ova-

U spermaries are said to bo barely distinguishable,

Q]()n

whic]
g

G. BROWN GOODE.

4 .
etc‘c‘:).r(lll“‘ls’ to Professor Wyman the young shad, even as early as on the 1st of May, are
i, Wit]

In loy h 1 great numbers returning to the ocean and medsuring threo or four inches
Siegy, . .
Vi, ¢ 8had-season on the Saint Johw’s, according to Mr. C. L, Robinson, of Jackson-
o 18 ftom the 18t of December to about tho St of April.
Uegy ue first fighing done hero for shad especially was by Captain Waterhouse, of Con-
Iy b two yoars before the war. ‘Tho first year thore were three persons engaged
Usiness ug proprietors, working cight men aud four nets, The noxt year-there

8. Mis, 74——1v
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diffusion was almost universal, so that fow portions of the country east
of the Alleghany range were destitute of their share. .

The fisheries were established on-the river banks, and the farmers liv-
ing at a distance from the streams were in the habit of coming in their
wagons to these stations and hauling the fish to their homes, and there
preserving such as were not needed at the time, for the winger’s use.
Sometimes the early settlers in new towns, remote from the rivers,
hefore roads wore cat through the forests, having no more convenieub
mode of transportation, were in the habit of taking their fish in bed-
ticks hung across the backs of horses, in some well-authenticated cases
for as many as thirty miles.

The fisheries were originally prosecuted alimost entirely by the use of
seines; and although at any one place very few were taken compared
with the numbers now captured in connection with the great modern
contrivances employed for the purpose, yet in view of their occurrence
in every river aud its subdivisions, it is by no means imprcbable that

was double that number engaged and gome twelve nots, and so increased until a year
ago; this last winter therc were between soventy and oighty nets and over onoe hun-
dred men emnployed from Pilatka down.

“Above Pilatka, particularly in the lalkes, thero were many more employed, say
twenty.

“This last winter the business was about the samo a3 the year before. It is estimated
that about 500,000 were shipped from the Saint John’s, mostly to Savannah, IFrom
Savannah they are distributed to various points north, .

© ¢ In sizo those caught here are not as large as those in the Conuccticut River.

“Our 1isher1nen use a net of 4% inclies mesh; while in the Connccticut thoy use a 5%
inch mesh. :

“They appear in onr river coming in on their way to our npper lakes and crecks 0
spawn, When they come in they are fat and go into all parts of the river; but ot
their return, in June and July, they are very poor, aud keep low in the deep water and
follow the channel.

“Ounly a small portion of them return. It isthought they die of exhaustion, and aré
devoured by alligators and larger fish. Tho young shad go down to salt-water early
the summer when they are about 14 inches long.. The fishermen are of the opinion that
the shad have always been about as numerous as now in the Saint John’s, but that tbe
appliances for capturing them have been improved from year to year, and more persons
engaged in it.

*Theo tacts just presented are all from Mr. Robinson, and relate to the Saint John's
River. I may sayinaddition, as regards our own waters, that there aroa fow shad tako!!
cvery season in the Saint Mary’s and Saint Illaby peopleliving on those rivers for thoir
ownuse; thenet used being simply a hoop, 8or 10 feet indiameter with handle 8 foct 1088
and held perpendienlarly in the water by ono man while another paddles the boat-
When the holder of the net feols the fish against it, he brings it to the surface in the
5AIDG MANNer a8 & scoop-net would be handled. From two to three and not unfre”
quently five or six are caught at one time in this manner. But I do not think that
shad are ag abundant in tho above-mentioned rivers (which are narrow and deoP
as they are in the (shoal and broad) river Saint John's

“ Very respectfully, yours, « JOSHPH SHEPARD
3 2 ,

“ Saint Mary's, G
% Hon. SPENCER F. BAIRD, Mory
“ Commsssioner, Washington, D, C,”
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the aggregate actually caugixb every year was far greater than at preseunt.
tines ang SC00p-nets being then the only apparatus used, they were, of
Fourse, by no means a match for the wholesale devices of seines miles
in ]"“gth, of wire gratings cutting off entirely the upward movewment
OF fish, of slides, &c.
ittle by little, impassable dams were erected at different points along
rivers and streams, and this was probably the first thing to check
*} hatural increase of the shad; access to suitable spawning-grounds
Clug an absolate necessity to the fanction of reproduction. In addi-
ou tq this, the growth of cities and towns necessitated a larger supply to
neet, the demand, and more extensive apparatus was called into play,
Which pot, only captured a large proportion of each year’s supply, but
Preventeq the spawning of the remainder. )
¢ may safely assume that to the exclusion of the fish from their
reediHg-places, or to their disturbance before reaching them, 8o as to
Tévent the discharge of their proper function in this respect, we owe the
Ereat, decrease, and, indeed, the practical extermination in many locali-
tlesy of thiy valuable fish. It is, therefore, sufficiently evident that
“’haterr steps be taken toward the introduction or restoration of shad
0 our Waters, this must be accompanied by appropriate legislation,
‘bich gha) secure their freedom of access to the upper waters ot the
feams, and shall prevent the use of uets through the season continu-
31¥ 80 as to allow none to escape.

Next to an actually unsurmountable dam, the most pernicious engine is
that, “mployed in some of the rivers in the South, consisting of a grating
bet-work of wire, stretched from bauk to bank, and forming an abso-

ely impagsable barrier to the upward movement of the fish. They
are, of Course, arrested at this point, and while making fruitless efforts

a8cen are captured by other nets set below. .
herg the Stl‘C&ll;lS thus treated run partly in one State and partly in
anothe"’ 8o that shad introduced by one State might be caught in
anobhel‘, the legislative interposition of the General Government would

°m to he required. ‘ .
Vhether the causes herein suggested be actually those whieh have
tnly affected the present reduction in numbers, there can be no ques-
Sir: a8 FO the fact of such decr(.ease. Dm:iug tpe spr.ing of 1873, (30-

us of knowing exactly the basis upon which efforts might be made for
restoration of shad to the southern waters, and’ further translor to
“Stern 8treams, I' dispatched Dr. 11, C. Yarrow on a tour of inquiry
rg;legl(ll (;che South, and !xis report is: ‘tp})lenrdedtl)ex&t(:l,l %Tfebiﬁ')q,,ﬁci.

Pateq | trease proved indeed to be sti glca‘u than Lad | N g s
8o ' And amounted to such a degreo that on bnl‘)bequeutl.y sending 1} L.
albgy reen and his purtie§ to the_ Sa 'a-plmh 1.{1\'(51‘ to prosecute theg
sl)aws of shad-hatching, it was found impossible to procure enoug

on Ding fish at Augusta, formerly the seat of a noted fishery, to carry
18 worl,

oup

or

Q
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A similar state of things has existed, or at least until very recently,
in the great majority of the rivers on our eastern coast, especially those
north of the Potomae; and it is not to be wondered at, in view of the
imnense interests involved, that any suggestion of measures by which
even a partial restoration of the abundance of shad may be accomplisheds
should be eagerly embraced.

The first efficient steps in reference to the artificial propagation of
the shad appear to have been those of Seth Green, at Hadley Falls, in
the Connecticut River, in 1867 ; but at a much earlier date a practical
experiment was made looking toward the same general result, In the
spring of 1848, Dr. William C. Dauniel, of Savanuah, now deceased,
while at his plantation, ten miles from that city, was seized with the
idea of attempting to iutroduce this fish into the Alabama River, and
at once had a large number of shad-cggs squeezed out upon brown
paper, and the milt of the male discharged over them. The eggs were
dried, to what extent is not stated, and then sent by mail to Mr. Mark
A. Cooper, at Etowah, in Cass County, who placed them in a swmall
stream flowing into the Etowah River, a tributary of the Alabama, which,
as is well known, discharges into the Gulf of Mexico. These eggs were
carefully watched by Mr. Cooper, and after a time finally disappeareds
allowing the inference that the young had passed away in the waters.

Up to shat time, according to Dr. Daniel’s testimony and that of
others, shad were entirely unknown in the waters of the Gulf of Mexico;
but in 1851 or 1852 some were taken in traps placed at the wmouth of the
Black Warrior River, near Tuscaloosa, Alabama, and also at the falls of
the Alabama, near Wetumpka., In 1838, ten vears after the transfer of
the eggs, they were taken abundantly near Tusealoosa, and since thed
have been regularly captured every year in greater or less numnbgrs.

The ready inference from these statements is, of course, that the
Alabama River shad referred to were the progeny of the spawn sent
into its waters by Dr. Dauniel. There is, however, considerable doubt
whether shad-eggs, dried even to a slight degree and forwarded by mails
would retain sufficient vitality to mature. This, if true, might indeed
furnish a practical suggestion for the more convenient introductio?
of the eggs into remote waters. The experiment might easily be mnade
a8 to the vitality of the eggs under such treatinent; and should this be

established ‘zatlsmctoul), we may uuhesitatingly look upon Dr. Daniel
as the originator of the experiments in regard to the transfer of thi$
useful fish to new waters, In the appendix (page 387) will be found #
series of letters from Dr, Daniel to wyself, as long ago as 1860, havivg .
reference to this subject,

An additional fact in reference to the introduction of shad into tllb“
taries of the Gulf of Mexico is furnished by Mr. William Gesner, ©
Birmingham, Ala, in a letter to the Atlanta Herald, in which *ho
states that inthe spring of 1858, in connection with Dr. . RR. AMordecst
of Mobile, and Mr. T\ Hooker, ot Montgomery, he .placed 1,300 fish ©
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this Species, and 7,000 eggs, taken from the Oconee at Milledgeville,
“}ld batched out at Montgomery, in the Alabama River therej and that
SInce thyt time they are caught in increasing numbers every year at
_Yetumpka, as also in Passalonga Creek, and at Eunfala, ou the Chat-
tahoochee River.

As Stated, it was in 1367 that the first precise efforts were made look-
".lg toward the increase of the supply of shad in any of our Awerican
nverS, this having besn done in behalf of the fish commissioners of
. A8sachusetts by Seth Green. e first treated the eggs as he would
those of trout by placing thew in hatching-boxes in a brook which
oliptied into the river. His experiment with several millions proved to
be ay entire failure ; all the eggs spoiling before hatching. On exai-
Jation he found that the temperature of the brool was thirteen degrees

elow that of the river, and he quite reasonably inferred that thq water
Was not warm enough, and accordingly obtained some boxes, with wire
Bauze at the bottom, and allowed them to float on the surface of the
TIver itself, To his great satisfaction, and that of his employers, the
Young were found o have hatehed out at the end of three or four days,
anq Swam about the boxes like the larve of mosquitoes.

hig method answered a good purpose; but the percentage of loss
8 greater than Mr. Green considered satisfactory, mainly owing to

® fact that the eggs were carried by the currens to the lower end of
{e box and heaped up there, so that many were spoiled for the want
Proper access to the water. By a happy inspiration he finally devised
t!’@ hatching-box, to which reference has alrpady been made, which is
s“nply a wire-bottomed cubical box, with two slats nailed obliquely on
€ach Side, and floating on the water, so that the planc of the bottom
ieall beé slightly inclined to the surface of the water, allowing the car-
U to strike along underneath the entire length of the box, creating
:;light eddy within, and causing a geuntle agitation among the inclosed
gs,

Thus assared of success in the operation of hatching the eggs, the
tention of many of the States was called to the advantages to be
“'ived therefrom; and commissioners were appointed, charged with
so&duty, among others, of restoring the shad to the river;. Massachu-
-8 was followed in this effort by Rhode Island, Conunecticut, and New
i in all of which very great saccess has followed their persistent
labOPs in this direction. The most favorable situation for the purpose in
i Uestion appears to beat South Hadley Fallsin the Connecticut, where thoe
Passable barrier of the Holyoke dam cuts off the upward movement
asSthe fish, and permits chem to be taken in great numpers. 'It ~is
63 srted by the Connecticut commissioners that in the spring of 1871
900,000 eggs were taken and fertilized; and in. 1872 the enorwous

Sber of 93,000,000, -
lie data, of the annual captures, hers and elsewhere, will be found in

Accompanying table, which contains an enumeration of the shad
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hatched in the United States from the beginning of the enterprise tO
the end of the season of 1873.

The hatching of shad in the Connecticut River has been regu]arl}r
prosecuted for several years past, although prineipally by the State 0
Connecticut. The only stream in which the work has been conducted
continuously by Massachusetts is the Merrimack, in which several mil-
lions have been introduced each year since 1869, some of the fry talket
here being transferred to adjacent waters.

In 1870 New York began lher operations, and, as a first effort, int1?
duced ahout 2,500,000 young fish into the Hudson, increasing the
number every year since. It was found difficult to obtain a sufficient
number of spawning fish as high up the river as Castleton, the statiol
of the New York State shad-batching camp; otherwise a greatel
approximation would have been made to the amount of work done 0%
the Connecticut.

Nothing, I believe, has been done by New Hampshire in the way of .
increasing shad in her waters except by the trausfer of several thousal
eggs. But little bas been accomplished by Maine.

In 1867 a fish-way was inserted in the Columnbia dam on the Susqlle
Lanua, in Pennsylvania, to permit the upward passage of the fish, but-
no steps were actually taken to propagate shad -until 1873, when the
new commissioners established a camp at Newport, on the Juniatf
River, and succeeded in hatching out a considerable number.

As stated m the, introductory portion of my report, the subject of
national aid 1n increasing the abundance of shad and other usetul food
fishes was first started in February, 1872, by a communication pre-
sented to the American I'ish-Culturists’ Assouauon, at its weeting ¥
Albany, by Mr. George Shepard Page.

The shad was, of course, a prime object in this application, and, Cot”
gress having respouded to the appeal, the steps were taken which have
already been detailed in a general way. As far as the sbad wero col
cerned, it was not cousidered necessary, or even proper, to make any
effort in rivers belonging exclusively to one State, as it was considéred
the duty of such State to provide for its own food-resources. The prlm"
objeet was to introduce the, fish into the waters of the Mississippi val
ley and into those of the Pacific coast, as also iuto the great lakes, sin¢
these waters are by their nature the common property of the Union, ands
-as already explained, where any etfort on the part of a single State woult1
in all probability, inure to the benefit ot those not resident within h“
borders; and it was not to be expected that any joint action would D
bmught about by which the result’would be accomplished. Young ﬁsb
introduced into the waters of the Upper Mississippi in Minnesota, or ¢
the Ohio in Pennsylvania, would, in their return from the sea, traverse
a large numberof States, and, of course, be liable to be ecaptured ab
any point before reaching their spawning-ground.

It was uucertain whether shad could be multiplied in the water®

0
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West of the Alleghanies; but the cost of the experiment was so trifling
Compared with the benefits to result from a satisfactory solution of the
q“eStion, that it was deemed best to make the trial.
I have already referred to the discovery.of shad in the Alabama
iver, whether the result of Dr. Daniels experiments already detailed
O not; and I am assured byTreliable testimony that they are found. at
}le DPresent time in other streams of Alabama. Of this I am well satis-
fieq, having actually received a specimen from Mr. W, Penn Yonge, of
pring\_ Villa, Ala., taken at ILlba, Ala., aud preserved in alcohol,
angd 'dist-inguishable in not the slightest particular from the shad
of the eastern coast. I bave also the assurance of Dr. Lawrence of their
Capture at the Hot Springs of tt e Ouachita; of Dr.Middleton Goldsmith,
A% the falls of the Ohio, near Louisville, and of Dr. Turner in the
Vabash River of Indiana and Illinois, and in the Neosho River of
Kansas, (See pages 391 ¢t seq.)
Tam not entirely satisfied that all these cases refer to the true shad, as
'ere is a sepond species, found also on the eastern coast, known as the
ailor or Fall shad, whicl, while attaining nearly the same size as the
true 8had, is a totally distiuct species, and very inferior in value. There
Seemg, however, no reason why a young shad, hatched in the upper
Waters of the Mississippi Valley, may not make its way to sea and return
‘Again at the proper season, The distance to be tr:ﬁmrsed is probably a
Watter of very little consequence, as in former times shad penetrated
to the very headwaters of the Atlantie streams, and exhibited no
Particular evidence of exhaustion. Starting at the mouth of the Missis-
SIppi, in the beginning of the year, and moving leisurely along, there
Would pe nothing to prevent shad from reaching the upper waters of
tllfa Tivers in the course of from two to four months’ time. If they main-
Aneq enough vigor to deposit their eggs, the object would be accowmn-
b 'Shed, even though they were to die from exhaustion ilnmediately after.
1 illustration of what is lere said in reference to the distance from
'® sea to which shad can penetrate, it may be remarked that among
'€ most highly-prized fishes of China is a species of shad kouown
mong the European residents as the Samlai, which enters the Yang-
"'e'Kiang and the adjacent waters in May, and is in season for about six-
8 weeks, By many persons it is considered to be even superior to
1® American shad, since, whileof equally fineflavor, it islarger and more
'ee from bones. According to the Chinese culinary authorities, shad
S]‘f’“]d be neither boiled nor fried, its flavor and nutritious qualities
€log best preserved by being steamed, as is done by them with savory
"?getables. By ciitting the fish in transverse slices, the inconvenience
Of the bones is very greatly lesseped.  When first taken shad command
'abulous prices, and, according to Dr. MacGowan, it is only the Emperor
:.ll‘I]]d the very highest officials who can procure them on their first arrival,
18y are then generally sold alive in tubs.
Besides the use made of the shad in China for food, it is highly
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valued in the materia medica; the fish itself, and particularly its oils
being considered very efficacious in the treatment of consumption-
Indeed, all the virtues which are usually ascribed to cod-liver oil ar@
possessed, according to the Chinese, by shad-oil, and, in the opinion 0
Dr. MacGowan, there is a good deal of foundation for this impressiol
The Yang-tze Kiang, in whieh the shad is most abundant, is the larg
est river in China, having a length, as estimated, of 3,314 miles; and
the shad are said to ascend almost to its source. This is a fact of very:
great importance in connection with the enterprise of stocking the
Mississippi River and its tributaries with shad, since the distance, from
its mouth to the attainable waters of all the tributaries, excepting the
Upper Missouri, is much less than that traversed Ly the shad of China’
Indeed, a distance of about 1,500 miles from the mouth of the Missis:
sippi would probably cover the extreme limit which the shad could pro-
fitably reach. )
It is proper to state that while in tho lower part of Yang-tze-Kiang
the shad is highly valued as food, when it reaches the upper por-
tions it is called “ pestilence fish,” from its alleged deleterioug prop”
erties. This may be owing to the very extended journey which the
fish makes in nearly the same latitude, (about 30° N.,) involving &
great amount of exhaustion and consequent ewaciation, while, of
coarse, the temperature of the water Lecomes more and more elevated
with the advance of the scason. The case is quite different with the
Mississippi River and wmost of the shad-producing rivers of the Atlanti¢
coast, the direction of which is more nearly north and south, their
sources being in a considerably higher latitude than their mouths, $0
that the fish entering them at a certain season, and passing slowly ups
would about keep pace with the progress of the season, and not be sub-
jected to extreme heat until after the actual spawning-period bad
passed. when, as is well known, all fishes are more or less unfit for
food.* .
According to Dr. Day, India possesses a migratory shad, which ascends
the rivers for breeding purposes, like the American species in the United
Stiates. This is known as the Alosa palasah, and in Madras is called tbe
sable-fish, These appear to ascend the rivers at a different season
from our own fish, and geuerally to breed at the commencement of of
during the monsoon. The main body of the shad begins to ascend
the Kistna River about the middle of October, and disappears LY
April. In the Godaveri they ascond earlier, being most abundant from

* Although not bearing on this subject, it may bo of interést to state that in the arti-
cle from which we derive these facts, Dr. MacGowan informs us that the different
species of sca-weods, especially of a Laminaria, aro considered to be efficacious in goittts
gwellings of a scrofulous charactor, and outancous eruptions, those richest in iodine
being valued wost. There is n popnlar belief in regions where mineral coal 18
employed for fuel, that sea-weed is un indispeusable corroctive agaiust tho noxious famos
of the coal-fire.  (Journal! of the North Ching Branch of the Royal Asiatic Society, vif,

1873, 235.)
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JUI.V to September, after which the fishermen believe that they migrate
to the Kistna. In the Hoogli they continue ascending throughout the
*Southwest, monsoon, and some are found full of roe in September. They
Oceur at Mandalay in Upper Buarmah at the end of the year. In Siud
they about February and deseend about the end of September, after
Which none are met with. They are found in the rivers, usually during
, the periods of the flood, when their instinets or traditions inform them
hat the shallows are covered with water, so that they can proceed
Upward to their destination. In the Irawaddy they push on as far as
Pper Burmal.* '
Shdd, in their ascent of the Mississippi, would have uo falls and no
Urrent of inconvenient strength to overcome, and it would seem no
More difficult for them to swim up the river than to sweep along in
Sehools from one part of the coast to the.other. Although they do not
ted in fresh water, the privation of food for several mouths would be
10 serioys inconvenience, as fish are firequently longer than that with-
Ut sustenance. Starting, as they would, full of fat, the moderate
“Xpenditure required for this period of time would still-leave enoagh to
Spply the substance for the ripening of the eggs and of the milt. For
1838 reasons I am entirely satistied, as are most persons who have
8lven attention to the subject, that shad introdueed into the upper waters
of the Mississippi may be taken there again in the same vicinity as mature
8h provided, of course, that they are not destroyed, intercepted.
Ud even shouald tho en tire range of tho Mississippi and its main trib-
MUaries be too much for them, the uncertainty diminishes as we reduce
¢ distance from the Gulf, and we may consider success assured in the
Storger rivers, emptying directly into the Gulf and in the lower waters
*f the Mississippi and Missouri, at least from the mouth to the Ohio.
e great argament in favor of the attempt to introduce the shad as
e-l as species of salmon into the Mississippt River and its main tribu-
dries, is the geueral absence of dams as compared with the waters of
Pug f‘ltlautic coast. There is, even now, nothing to proveut fish from
. ing up to a great distance, even to places where excelient opportu-
Uitieg yop spawning can be had.
sl © question has been asked whether, admitting th.at. tl{e s.had and
t Won can live and propagate in the waters of the Mississippi Valley,
].ey will not find the Gulf of Mexico too shallow and hot for them. To
‘ls Wwe have the satisfactory reply that the recent researches of the
'n?s]% Survey show, directly outside of t-h.e mouth of the‘ hiissi§sil)[)i; ‘:1.11
em Cuse area where the depths range from 1,200 to (),f)OO feet. The
Pro Perature below 600 feet ranges from 330 to 290, even in summer, due
i ably to the intrusion of the cold water from the Antarctic region
DPassing along the floor of the Atlantic Ocean.
h ho question of food, of course, does not come into account, as we

AV alv. . v o4 O
\&l(‘ddy explained that the shad does not feed in the fresh water;

* Fresh-Water Fisheries of India and Burmal, by Dr. Doy, 22.
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the examination of, we might almost say, millions of stomachs of fish,
aken above the mouths of. rivers, revealing nothing whatever in the
way of food, or in a very few instances only. Four cases only have
come to my knowledge where auvy food was detected, and that only
within a short distance of salt-water. Once returned to the ocean, the
shad feed voraciously; and although extremely thin and emaciated when
emerging from the rivers, they soon fatten up. '

1t is not very often that shad are taken in the sea, but they' are cap-
tured in large ixumbers. in the Bay of Fandy in autumn, after returning
from their spawning-operations in the Saint John and other streams.
They are then taken in weirs, and are claimed to be of unsurpassed
excellence o~ flesh.

Once in the sea, of course there is no limit to the amonnt of food they
can obtain, this consisting of*worms, small fishes, and most largely of
minute crustaceans, especially of the genus Mysis.

The problem as to the possibility of naturalizing the shad in the great

akes, so that they may subsist there the greater part of the year and
find a supply of food, is more difficult of solution and one that can only be
decided Dby experiment. We have, however, the interesting fact thab
the deep waters of the great lakes abound in certain species of minute
crustaceans, precisely similar to those occurring on the Atlantic coast,
aud which, while consumed to a great extent by the white-fish, may be
presumed to be in sufficient surplus to feed an indefinite number of shad-
The experimeut of stocking the lakes with shad has becn already made
by Seth Green, who planted 15,000 in the Genesce River, near Roches
ter, in 1871. A number of these were subsequently taken in nets, and
it is thought probable that the spring of 1874 will witness thie move
ment of mature fish up the Genesee River.

It is proposed also to try the experiment of introducing young shad
into the Great Salt Lake of Utah by placing the young in the Jordan
River; indeed, a beginning has already been made by the planting of
5,000. It is true that the water of the lake is excessively saline; but
‘there is a large region adjacent to the mouths of the tributary streams,
more or less diluted, and it may be that the fish on running down into
the lake can -gradually accustom themselves to its great density and
concentration. They will, at any rate, not sufter from want of food,
since the Artemia (acrustacean)and sundry dipterous larve are found in
enormous numbers.

A similar reasoning applies to the question of introducing salmon,
alewives, lobsters, oysters,‘ &e., into the same waters.

The experiment of placing shad in the Sacramento River, already
mentioned, initiated in 1871 as it was by the California State commis-
sioners, with the help of Seth Green, and continued in 1873 by the
United States Tish Commission,through Mr. Livingston Stone, may be
considerced as an actual success,

Ag already stated, the experiment of artificial propagation of shad
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was not only made first in the Connecticut River, but also on a larger
scale than elsewhere; and the results of the experiment of 1867 were
seen as early as 1870. To the confusion of the ineredulous, schools of
shad in immense numbers were seen iu the spring in Long Island Sound,
all makiug their way to the Connecticut River, and on the 23d of May
over 2,800 were talken from a pound near Saybrook. At another pound
3,360 were taken, and elsewhere they were caught in numbers varying
with the locality. The largest haul previously on record was in 1811,
when 2,280 were canght at one fime, although a dranght of 2,300 was
reported at Haddam Iier in 1802.

The abundance of shad in the river in 1871 was still greater than in
the previous year, so much so, indeed, that in the time of greatest
plenty they could scarcely be disposed of at the rate of $3.50 per hun-
dred. At the present period the increase has been such that numerous
fishing-stations, for a long time abandoned, have resumed operations
with very satisfactory results,

A great increase in the number of shad has also manifested itself in
the Hudson and the Merrlmae, and with a reasonable continuance of
effort there is every reasoun to expect that the pristine abundance of fish
will be restored, and possibly even increased, if young shad are hatched
out in sufficienit number.

2.—The alewife or fresh-water herring.

I am inclined to think, for various reasons, that too little has been
done in our waters toward the restoration to their primitive abundance
of tho alewife { Pomolobus mediocris), the herring of our Southern and
Middle States; not to be counfounded with the sca-herring, (Clupea
clongata.) It is better known as the alewife throughout New England,
and is the gaspereau of the British provinces. Like the shad, it as.
cends from the ocean in early spring into the fresh or brackish waters,
and has the advantage of breeding in quiet ponds, instead of requiring
a river for its development. In former times, and before the introduc-
tion of dams across the strealns, this fish was very abundant along the
coast, and supplied an important articleof food to the people, both fresh
and salted. ’

The alewife iz many respects is superior, in commercial and economi-
cal value, to the herring, being a much larger and sweeter fish, and
ore like the true shad in this respect. Of all Awerican fish noue are
80 easily propagated as the alewife; and waters ftom which it has been
driven by the erection of impassable dams can be fully restocked, in the
Course of a few years, simply by transporting a sufficient number of the
Tature fish, taken at the mouth of thestream to a point above the dams,
Or placing thewm iu ponds or lakes. Here they will spgwn, and return
to the sea after a short interval, making their way over dams which earry
Quy flow, The young alewives after a season descend, and returs, if no
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prevented, at the end of their period of immaturity, to the place where
they were spawned. _

Iu addition to the value of the alewife as an article of food, it is of
much service in.ponds and rivers as nutriment for trout, salmon, and
other valuable fishes. The young derive their sustenance from minute
crustaceans and other objects too diminutive for the larger fish, and
in their great abundance are greedily devoured by-the other species
around thew. In waters inhabited by both pickerel and trout, these
fish find in the young alewives sufficient food to prevent their preying
upon each other. They are also, for the same reason; serviceable in
ponds containing black-bass. ‘

Asa cheap and very abundant food for other fishes, the young alewives
can be placed in waters that have no connection with the sea by merely
transferring from any counvenient locality a suflicient number of the
living mature parents, taken at the approach of the spawning-season;
they will remain for several months, and, indeed, can often be easily
penuned up by a suitable dam and kept throughout the year.

It is in another still more important connection that we should cou-
sider the alewife. Itis well known that within the last thirty or forty
years the fisheries of cod, haddock, and hake, along our coast, have
measarably diminished, and in so:e places ceased entirely. Euough
may be taken for local consamption, but localities which formerly
furnished the mnaterial for an extensive commerce in deied fish have
been entirely abandoned. Various causes have been assigned for this
condition of things, and, among others, the alleged diminution of the
sea-herring. After a careful consideration of the subject, however, 1
am strongly inclined to believe that it is due to the diminution, and in
many instances to the extermination, of the alewives. As already re-
marked, before the construction of dams in the tidal rivers, the alewife
was found in incredible numbers along our coast, probably remaining
not far from shore, excepting when moving up into the tresh water, aund,
at any rate, spending a considerable interval off the mouths of the
rivers either at the time of their joutney upward or on their returt:
The young too, after returning frowm the ocean, usually swarmed in the
same localities, and tlras furnished for the larger species a bait, guch a8
is not supplied at present by any other fish, the sea-herring not ex-
cepted. We know that the alewifo is particularly attractive as a baib
to other fishes, especially for cod and mackerel. Alewives enter the
streams on the south coast of New England before the arrival of the
blue-fish ; but the latter devote themselves with great assiduity to the
capture of the young as they come out from their breeding-ponds. The
outlet of an alewife-pond is always a capital place for the blue-fish, and
as they come very near the shore in such localities, they can be caught
shere with the 1lne by what is called “ heaving and hauling,” or throw-
ing a squid from the shore, and hauling it in with the utmost rapidity

The coincidence, at least, in the erection of the dams, and the enor
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fll(ms diminution in the number of the alewives, and the decadence of the
In-shore cod-fishery, is certainly very remarkable. It is probable, also,
that the mackerel-fisheries have suffered in the same way, as these fish
find in the Young menhaden and alewives an attractive bait.

The same remarks as to the agency of the alewife in attracting the

8ep-sea fishes to the shores, and especially near the mouths of rivers,
apply in a proportional degree to the shad and salmon.’

As indicated in a previous page, the usual method of multiplying the
Alewife consists in transferring the mature and spawning fish alive to
the waters which are to be stocked. There they spawn io the spring,
4nd with the young return in autumu to the sea. They will thrive in
the brackish pouds along the coast, in rivers, and in small lakes;
1lfllike the shad, preferring the quiet bodies of water rather than ran-
Ding streams. Little or nothing of any magunitude has beeu done in the
Way of artificial impregunation and hatching of their eggs, altljough a
Watter of no special difliculty.

There seems to be a difference of opinion as to the age at which
alewives first return from the sea, some fixing it at two and others at

Tee or more years. Capt. Treat, of Eastport, however, many years ago
t"?l-nsported several hundred pairs of breeding-fish to a small sheet of
“'_ater, known as Keene’s Pond, situated some five or six miles from Rob-

Inston, Me., and having its outlet into the Calais River just below
ted Beach. The level of the lake is several hundred feet above that of
he river, and the outlet is very precipitous, consisting of several falls
Sntively impassable to fish from below. No alewives had ever been
“U0wn in this pond at the time of their introduction by Captain Treat.

be young fish were seen in the pond in the course of the summer in
’u)’l‘iads, all of them disappearing, however, after a heavy rain in the
autumn, which swelled the waters to produce a sufficient discharge.

Ue examination was made for successive years, but not until the ex-
Piration of the fourth were they seen, when the outlet was observed to
"¢ almost choked up Dy o solid mass of alewives, struggling to make

eir way back again to the place of their birth.

3.—The salmon of LEurope and New England [ Salmo salar ).

Among the fish, the multiplication or artificial increase of which has
Wost oceupied the attention of governments, the salmon (Sulno salar)
'8 pre-eminent.  The species is believed to be the same on the Atlantic

Ores of both America and Europe. 1t is true that the aggregate of
::ffol't in reference to the increase of trout, both in Awerica and Europe,

4y be greater; but certainly the smaller species of the Salmonide are

€y much inferior in actual commercial value to the true salmon. An

decount of the measures taken to multiply this fish in America, includ-

& the various methods of hatching, &c., will be found sumwmarized in
. Milner's article, and in those of Messrs, Stone and Atkins.
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The interest in the preservation and increase of the salmon is due, in
the first place, to its reputation as a game fish, and the sport experienced
capture ; but, perbaps, still moreto its great size and economical value,
No fish of its magnitude brings so large a price per pound, and is so uni-
versally regarded as a chief delicacy. It abouuds in all the waters of
the North Atlantic, both in Europe and America. Making its home in
the sea, it passes into fresh water at periods varying with the locality,
sometimes early in the winter, and again not until spring; and after
remaining some months in the rivers, it secks a suitable spawning-bed,
where the eggs are deposited ; after which the adults either retarn to
the sea, or in some instances, as in Nova Scotia and New Brunswick,
pass into the fresh-water lakes, and spend the winter and carly part of
the spring.

The eggs occupy from two to four months in their development, and
the young are hatched in early spring and remain in the rivers for at least
one yvear. Therve is evidence that a portion remain until the second yeur,
this being especially the case with the female. Then, passing down
to the sea as fish weighing a few ounces, they remain there several
months, and return in autumu as grilse of several pounds. These are

aid to go back to the sea again before winter sets in, and to return the’
next season, as breeding-fish, weighing perhaps e¢ight or ten pounds
each. The growth of these fish is very rapid; and as this takes place
in the sea, without the necessity of artificial teeding, it may be readily
imagined.how valuable a salmon fishery is likely to be, compared with
one of trout, which, to be of any special economical importance, requires
the constant feeding of the fish.

_ I do not at present propose to attempt a detmlcd biography of the
salmon, as the facts at my command in reference to that fish, in
America, at least, are not yet suflficient to warrant my doing so. Tho
articles in the appendix, by Messrs. Stone, Atkins, and others, will,
however, be found to contain much valuable information.

As to the important point of the period of their abode in the sea, au-
thorities differ, but it is now the general impression, as already stated,
that the male fish are mature frequently in three years, and that all are
certainly so at the expiration of four years from birth.

The salmon is emphatically a fish of New England and the British
provinces, and never belonged to any of the States south of that sectlou
of conntry. The Connecticut River is believed to have been its western
limit on the Atlantic coast, as shown by the testimony of Douglass and
others,* although some extend their range to the Housatonie. They
were also abundant in Lake Ountario and Lake Cha mplain.t

*Douglags, William. A sminmary, historical and political, of the first planting, progress
ive improvoment, and present state of the British settloments in North Americt:
2 vols., 8 vo, Boston, 1749-51.

On p. 212, be says that salmon are a high-latitnde fish, not to be found gouth
of New England ; the farther south, the later they sct in, and continue s shorter time
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. From a very early period, the preservation of the kalmon-fisheries
It Burope, or their restoration when exhausted, bas occupied a great
Share of attention. The problew has perhaps been most carefully worked
°“_t in Great Britain, where in numerous localities, formerly exhausted,
this fish has been restored, to the very great profit of those who control
the streams.  So far from being aluxury now, unattainable by any but
the wealthy, salinon have become a staple fish of Great Britain, and are to
¢ bad in the season at prices very little more than are paid for ordinary
kindg,
_ The history of the introduction of salmon into Tasmania exhibits an
INstance of enterprise highjy to be commended, especially when we bear
M mind the fact that it was necessary to transport the eggs over sixteen
thousand miles of ocean, during a period of many mon'ths, involving an
.exbosure to tropical heat; but which was actually accomplished with a
Dercentage of loss scarcely greater than that at the celebrated estab-
¥1Shment at Hiiningen. The first experiment in this direction was made
In 1862, and, according to Mr. . K. Francis, failed from an insufficient
Supply of ice. The eggs were packed between layers of moss, in boxes,
Which were suspended, in orvder to break the motiou of the ship, A
Small stream of ice-water was made to flow over them to keep thom of
a. Droper temperature. They were thus maintained in good condition for
Cighty days, during which time they passed through the tropics. But
the supply of ice failing, the eggs all died. '
. Ultimate success was hoped for, however, from the result of an exper-
Iment made in an ice-house in London, where eggs, kept for periods fromn
Orty-five to one hundred and forty-four days, were afterward hatched
%ut into vigorous fish.
T In 1864 a more succossful trial of sending cggs to Tasmania was made.
ke eggs were packed between layers of moss, as before, being strati-
d with successive layers of moss, ice, and charcoal, in boxes perforated

201* instanco, in Connecticut River they sot in beginning of May, and contiune only

ieoi“t three woeks; in Merrimac River they set in beginning in April to spawn, and
U the cold, dvep brooks until Septomber and October, then silently, so as not to

n:d‘)bservad, and-with dispatch, they return to the sea. In Chebucto, Cape Breton,
Nowfoundland they coutinue the greatest part of the year.

. ‘Williams, in his I{isboﬁylof Vermont, 1809, vol, 1, p. 147, remarks that ¢ the salmon
Ring to pass up Connecticut River about the 25th of April, and proceeds to the high-
bl‘anchas; and that about the same time, or a little later, they are found in Luke

amplain and the largo streams which fall into it. When going up in the spring
18y aro round and fat, and of an excellent taste and flavor, and are taken in-great
mbers from the first wool in May to the socond weok in June. When they arrive
N me upper parts of the rivers, they doposit their spawn and renm_iu thore during the
. trllur-sen.son, but become very lean aud flaccid. Toward the latter end of Septem-
fo 18y return to the soa, but so much emaciated that they are not taken or used for
igx: Some of these salmon in tho spring will weigh thirty-five or forty pounds. They
“ctizte Otfly to cold waters. None of them are ever found to the south or west of Con-
Ut River. Those that go farther to the northward and pass up the river Sniut Law-
Ceare generally more large and rich than thoso which como from the southward.”

Iy
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all over for the free admission of air. The eggs were thus kept from
direct contact with the ice, but blocks of ice were placed over the boxes,
The eggs were never actnally frozen, although maintained at a temper-
ature not.far from 32°. An ice-house was built in the vessel, and the
eggs were undisturbed from the beginning to the end of the journey.
The transfer was made on the ship Norfolk, 50 tons of space being
assigued for the purpose.

The eggs, to the number of about 100,000, Were collected by Mr. Youl,
and contributed voluntarily by various gentlemen in England. Thb
vessel sailed on the 21st of January, and cast anchor in Hobson’s Bay |
on the 15th of April. The ice-house was thensopened for the first time
since it bad been ¢losed on the Thames, and a large portion of the con-
tents proved to be sound and in good condition. Strong wooden boxes
were then prepared, in each of which about fifteen of the small original
Dboxes of eggs, covered with a considerable thickness of ice, and wrapped
in blankets, were secarely packed. Iileven of these larger boxes, con-.
taining in all 170 of the Euglish boxes, were then transported to Hobart
Town, and eleven were retained by the Acclimatization Soeciety of Vie-
toria. On the 20th of April the Hobart Town eggs reached their des
tination, and were carried up the Derwent River to New Norfolk, and
thence to the ponds prepared for them on the little river Plenty, about
seven miles distant. The ova were immediately placed in the gravel of
the hatching-boxes, and a stream of water directed over them, which for
a time was cooled by the remainder of the ice; afterward, however, the
water supplied was of the natural tempcrutute. The number of healthy
eggs placed. in the pond was estimated at about 14,000, and the first
embryo hatched out on the 4th of May. :

In 1866 a second consigninent of about 93,000 salmon-eggs was shlpped
to Tasmania, and, after a voyage of one hundred days, they reached -
their destination in Hobson’s Bay on the 1st of May, and were forwarded
to the hatching-house on the river Plenty, as before. About 30,000
eggs were found to be healthy, from which they succeeded in obtaining
about 6,000 young fish.

The young fry hatched in May, 1864, were discharged from the pond
as smolts toward the end of 1865, while the next lot, about 6,000 in
number, was let out in September or October, 1867. Descending the
Plenty into the Derwent River, they had a few imiles of fresh water
before reaching the estuary above New Norfolk. The experiment is
believed to have been entirely successful, though it was not until 1874
that a specimen was taken of what is believed to have been a genuine
salmon-grilse, actually born in Tasmania.

Corresponding experiments wero carried on with reference to the
English sea-trout, which proved entirely successful. This fish is now
actually acclimated in 'I‘asmani'l, and propagates naturally in the Der-
went River, where specimens are constantly taken for the table, some of
them weighing as much as seven pounds,
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_All Interesting experiment was tried on this oceasion as to the possi-
bllit)’ of yetaining the sea-tront in fresh water throughout the eutire
'I’QPiod of their existence, about fifty of them being used for the purpose.
'his bas succeeded perfectly, the original stock having bred for five
- Years in succession in fresh waters.

The history of the efforts in the United States, looking especially
toward the restoration of salinon to Awmnerican waters, may perhaps be
Cousidered g dating from areport upon the artificial propagation of fish
Mmade in October, 1857, to the general assembly of Vermont, by the
I.Ion. George P. Marsh, now United States minister to Italy, almost
Simultancously with one by Mr. A. II. Robinson, of New Hampshire. It
Was not uutil 1864 and 1865 that the fish commnissioners of the New
“ugland States took measures to accomplish the desired object, and,
uCCOrding to Dr. Bdmunds* and Mr., William Clift,t the first positive
®ffort was made by Dr. Fletcher, of Conecord, N. II., in 1866, who visited

8w Brunswick for the sake of transterring adult fish alive to the New
'Iilmpshire streams for the purpose of restocking them,

Dr, Edmunds, however, remarks that, according to Mr. Thaddeus
NO"I‘iS, Jawes B. Johnson, of New York City, procured eggs of a
Salmon (8. hucho #) in 1864, and hatched them in New York City b
Croton water ; but that they all died when liberated. :

Accordiug to Genio C. Scott, § Seth Green, by his advice, made appli-
“ation to the IFrench establishment at Hiiningen, in 1863, for some
8almon ova, and was presented with 20,000 in the spring of 1866, which
Were broperly packed and shipped. They were, however, delayed in the

W York custom-house until they died.

Dr. Fletcher went again to New Brunswick in September of 1866, and
fought home. 25,000 impregnated ova, of which a large number were
Placeq iy the Merrimac River after being artificially hatehed, and, with

® exception of a few, they were treated for this purpose in Concord.

hether the remainder hatehed out or not it is impossible to say ; but
We may safely consider the date of March, 1867, as the first period when
artiﬁciul]y-]mtched American salmon were introduced into American
WM‘U’I‘S; namely,in the Pemigewasset, at Compton, N. H., by Dr., Fletcher.,

U 1867 Dr. Fletcher again visited New Brunswick, and brought home,
8 he supposed, 100,000 eggs or more. Half of these were distributed
? the New ITampshire commissioners, Robinson and IHoyt, at Meredith

- 1L, and the other half to Livingston Stone, at Charlestown. The
?nth‘e yield of these eggs was about 5,000 of each lot, or 10,000
I ],

In 1868 Mr. Livingston Stone, in behalf of several parties, built a
%llllgl-breeding establishment on the Miramichi River, New Brunswick,

* . . -
tu -Dtroduction of Sahnon to American Waters : Proceedings of American Fish-Cul-

t“f““’ Association, 1872, p. 32,
) '-‘{Lln!on and its Cnlture, 1572, p. 19, )
“Ishing iy Amorican Waters, Now York, Harper and Brothers, 1869.

S. Mis. T4—v
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and brought home 182,000 eggs, which were hatched in various local-
ities, principally at his establishment in Charlestown, N, [I.  Some were
hatched by Mr. Brackett, one of the eommissioners of Massachusetts,
and turned into the Merrimae River in that State. Others were intro-
duced near Cape Cod. Two thousand of the young fish, of the lot
hatched by JMr. Stone, were introduced into West River and the
Winooski, in Vermont; and a few of the lot were subsequently iden-
tified.

In 18G9 Mr. Magar, of Vermont, obtained 4,050 of the eges from the
Miramichi, 80 per cent. of which were hatched out at Chester, Vt., and
jintroduced into tributaries of the Counecticut.

In 1870, according to Dr. Edmunds, 8,000 eggs were sent to him from
the Miramichi River, which were dlstnbutul to the commissioners of
Maine and Conunecticut; Mr. Clift, of Mystic Bridge, also received a
few.

In 1870 the fish commissioners of Maine and Counecticut purchased
from Mr, Wilmot’s establishment, at New Castle, Ontario, 18,000 eggs,
which were hatched and distributed.

In 1871 Maine, Massachusetts, and Counccticut jointly built a salmon-
breeding establishment on the Penobscot River, at Orland, placing it
under the charge of Mr. Atkins; and from this a reasonable supply was
received, The first operations for hatching fish on a large scale wero
those of Mr. Atkins, at Rucksport, in Maine, in 1872, when the aggre-
gate subscriptions of thoe States were supplemented by an equal amount
furnished by the United States Iish Commnissioner, (page xviii.) It would
therefore seem, as stated by Dr. Edmunds, that it is to Dr. William W.
Tletcher, of Concord, that we owe the first practical success in introdune-

ng salmon into American waters, before destitute of them, by transfer-
ring the properly-impregnated ova tfrom localities where they abound to
salmon-breeding establishments, whence they were distributed to their
destination. It is, however, to the method adopted by Mr. Atkins,
(whether his own deviee, or that of some one else, I am unable to say,)
In penning up the mature fish, on their entrance into the rivers, and
keeping them until their eggs are ripe, that we owo the possibility of
carrying on the work on a large scale.

A dependence upon the salmon-eggs to be furnished from British or
Canadian waters would have been entirely futile, since the authorities
as well as the people of the Dominion have always looked with great
jealousy upon the efforts made by the United States to obtain egss
within -their borders, thisgin fact, having been prohibited by positive
enactment. It was, therefore, only within the waters of the United
States that such efforts could be carried on without interference, and
the plan referred to, of penning up the fish and keeping them, has
placed within our power the means of sceuring, with the least possiblo
trouble and expense, as many eggs asean conveniently be manipulated.

To bring up the history of American salinon-culture to the date when
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the isolated efforts of the States were supplemented Ly the more
Comprehensive co-operation of the Ceneral Government, Dr. Bdmunds
r‘e.lllnrks that from the first salmon-fry introdueed into the Merrimac
River no returus have been realized.  Some were seen and taken going
to sca, but none have returned.  Some ripe salmon were taken,
hOwever, at Holyoke, in the spring of 1872, and at Saybrook, at the
mouth of the Connecticut; but, in his opinion, it is in vain to expect
meh in the way of actual results, in most of the streams, at least,
ntil legislative enactments and the lorce of public opinion have caused
the erection of suitable fish-ways in the dams.

In the earlier part: of the present report (p. xviii) will be found an
account of what has been done in the way of multiplying the Maine sal-
Inon, nnder direction of the General Government, beginning with 1872.

The most serious artificial obstruction in any of the American rivers
FO the upward movement of the salmon, as well as other fish, so far real
zed, has proved to be the Lolyoke dam at South Hadley Falls; and a
Dersistent effort has been made for many years, by the commissioners
of Massachusetts, aided by those of other States, to cause the powerful
torporation owning the dam to intreduce a proper fish-way. An act of
the Massachusetts legislature requiring this to be done was coutested
by the company, the suit being earried successively to the supreme
Court of the State, and then to that of the United States. Beaten at
all boints, the company has finally yielded gracefully to the necessity,
and i3 now actually engaged in erecting a fish-way, devised by Mr.
Bl‘acketc, one of the fish-commissioners of Massachusetts, in accordance
With the unanimouns recommendation of the commissioners of all the
States throngh which the Connecticut River flows.

It will be sufliciently evident that the extent to which the restorvation
of salmon can De made to American waters will depeud very largely
Upon the character of the obstructions; whether natural or artificial,
Which the fish must overcome; and, in order to have at hand all the
datg, possible in this connection, I requested Dr. M. C. Edmunds, one of
the fish-commissioners of Vermout, and the author of the valuable report
from which 1 have just quoted, to make o speeial tour of Lake Cham-
Plain and thoe sonth side of Lalke Ontario, with a view of ascertaining
the yegt localities for the introduction of salmon and the character of
the obstruetions in the rivers. This he has performed taithfally, and
has furnished a detailed report on the subject, with a map, which will
be found appended.

About the same time Mr. Stilwell, onc of the commissioners of Maine,
Prosecuted a similar inquiry as to the obstructions in the rivers of that

tate. His report and accompanying map are also giveu herewith.
O?Presponding information of the same character in regard to the James
‘}VGI‘ in Virginia, as also for streams in Wisconsin and Michigan,
trl})utztry to Lake Michigan, has also been received ; and, with what is
Clug furnished from other localities, I hope to be able to present before
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long a map of the United States showing the points where efforts must
be directed toward opening the streams for the upward movement of
fish.

Salinon were at one time very abandant in Luke Champlain and
Lake Ontario, even within the memory of persons now living;* bub
their upward course in the great lakes was always barred Ly the FFalls
of Niagara., Now they are apparently unknown in either body of water,
except on the Canadian side of Lake Outario, where the judicious
methods adopted by Mr..Wilmot, at Neweastle, have largely increased
their numbers, and have enabled him, under direction of the govern-
ment, to furnish a supply of eggs and young to adjucent waters in the
provinees, and even to a limited extent to parties in the United States.

Much contraricty of opinion has been expressed as to wlether the
salinon of Lake Ountario really run to the sea, or whether the lake is to
it an ocean in which it finds the necessary subsistence, except when
moving up the streams to spawn. The size is rather less than that of
the occan salmon, but it is otherwise undistinguishable. Whether this
be the case or not, there is not much question as to the possibility of
keeping Lake Ontario supplied with salmon, provided obstructions to the
passage of the fish to suitable spawning-grounds in intlowing streams
be obviated by suitable fish-ways.

As far as the lakes above the falls are concerned, nothing can be deter-
mined without experiment; but it is extremely probable that enough
of these fish might remain, without descending the falls, toestablish aspe-
cial stock. We know that the temperature of Lakes Michigan and
Superior, of whiclh we have the best information, amounts, at a depth of
145 fathoms, to 45 degrees in September, in the one, and to 39 degrees, in
depths of over 40 fathoms, in the other. Wealso know that all the lakes
abound toan enormousextent in minute crustacea, especially of the genus
Mysis, which is undistinguishable from a species which in the North
Atlantic is believed to furnish in large part subsistence to the salmon.
It is upon this and two or three species of the Gammarus that the
white-fish feeds, and it is not improbable that both salmon and shad

* Watson, in his history of Essex County, N. Y., speaking of the fish in Luke Cham-
plain, says: “The carly settlers of the valley of Lake Champlain found the streams
upon both sides filled with salmon. They were very large, and among tho most deli-
cate and luscious of all fish.  All that period they were abundant, and so foarless as t0
be taken with great ease and in immonse qnantitios. A record exists of five hundred
having been killed in the Boguet in one aftornoon, and as late as 1313 about fifteen-
hundred R()lll](ls of salmon were taken by a single hanl of a seine, near Port Kendall.
They have been occasionally found within the Jast twenty years, in some of the most
rapid streams, but have now totally disappoarcd. The secluded hannts they loved
have been invaded; dams have impeded their wontod rontes; the filth of occnpiud
gtreams has disturbed their cleanly habits, and the clangor of sfcambonts and machinery
has excited their fears.  Lach of these causes is assigned as a circumstance that has
deprived the conntry of an important article of food and a choice luxury, The subject
is mot unworthy the inquiry ad investigation of the philosophor of nature.”
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1“.11:3‘ find them in so great abundance as to keep themselves in good con-
dmon»und obviate the necessity of going elsewhere in search of food.
In the eastern portion of North Amaerica, in addition to the true Salmo
salar, some writers waintain the existence of a second species, which
th?y call Salmo hamatus, or hook-billed salmon, and which they distin-
SUish by the developmeut of a hook in the lower jaw. Whether there
© two species or not, there is no question that the true salmon has this
de\'e]opment during the spawning-season to a very groat degreo, and
theretore it caunot constituto a distinetive warlk.

d.—The western salmon (Salmo quinnat ?).

‘It is on the west coast of North America alone that salinon oceur in any-
thing like the numbers which formerly prevailed in the East, though the
SDecies are entirely distinet and peculiav to the Pacitic. The waters of
Culiforuia, Oregoun, and British Columbia Loast of the possession of
Several kinds, how many has not yet been ascertained, as tho difforent
ages and sexes of one have in many instances been described as
two or more totally distinet species. Oue of the objects of the Fish Com-
lission is to solve the problem in question, by secaring specimens of all
ages and of both sexes from all North American localities, and, by a crit-
lcal investigation and comparison, to determine precisely the limitations
and relationships of each kind. Material for this will, with suitable
Wustrations, it is hoped, be ready Lefore long, which will be presented
to Congress for publication if it should be called for.

The termn salmon properly implies a lish of the genus Salmo, which
Spends a certain portion of its time in the ocean, and then runs up
ito the fresh waters to spawn.,  Wo know of no species of the genus
Which remains in the salt water permancntly throughout the year; but
there are many that continually abide in the fresh water, and of these
North America has her fair share.

An important wmemoir on the genas Sabno, by Dr. Suckley, was pre-
bared for the report on the northwest boundary survey.. This, by
DPermission of the State Departinent and Mre. Avchibald Campbell,
has been in charge of the Smithsonian Institution for many years, and
Will be found in the appendix of this report, (page 91.) - Although
Many of the conclusions of Dr. Suckley are doubtless erroneous, yet
Fhe amount of information and critical inquiry exhibited in the paper
I8 very great, and it will serve as an excellent basis for more correet
Wmemoirs hereafter. The species given by Dr. Suckley, arranged in
Certain indicated groups, are mentioned on page 92.

In consequence of the fact that the waters of the Sacramento Valley
are much warmer than the ordinary salmon-streams of the United Stutes,
the fish from that locality would seem to Dbe especially adapted to the
Wore southern waters of the United States.  Its precise species has not
been determined, but Dr. Suckley identifies it with the Columbia River
“quinnat,” (Selmo quinnat, Ricl.)
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The experience of salnon-culturists in Europe goes to show that the
Salmo salar will not thrive where the water is of a higher temperature
than 609, or at most 65°, during the summer-season. There are few of
the rivers of the United States that do not reach a higher temperature
than that, especially those from Cape Cod southward. Indeed, experi-
ments prosecuted during the period of shad-hatching in the Connecticut
and the Hudson show that the waters there exhibit a temperatare of 86°
as early as the 1st of July.

Tor this reason, probably, as far as our reliable information goes, the
salmon in olden times did not ocenr west of the Connecticut, or at least of
the Housatonic River, the assumption of 'its existence in the ludson rest-
ing upon the statement of Hendriek Hudson, to the effeet that e had cap-
tured salmon innets at the mouath of the riverin Augnst. There is, how-
ever, no question, as suggested by Mr. J. C. Brevoort, but that reference
was had by him to the weak-fish, (Cynoscion regalis,) which has much of
the appearatce of the salmon, and with its allied species is frequently
called salmon, salmon-trout, &c.; the known habits of the salmoun entirely
precluding the idea that it could have been seen by 1Tudson under the
circumstances mentioned,

In the Sacramento fish, however, we probably have a species which
will answer the purpose on onr eastern eoast, as far sonth as the James,
and it is proposed to devote the greater part of the supply of eggs
received from Mr. Stone toward stocking the waters of the Hudson, the
Delaware, the Susquehanna, the Potomac, the James, and possibly the
streams still farther south which head in the Alleghanies. The Hudson,
the Delaware, and the Susquehanna appear pre-eminently adapted to
these fish, as the ficst dams occur at a considerable distance from their
mouths, respectively, and arrangements will doubtless be made for sait-
able fish-ways before there is any probability of the return of the young
salmon from the sca.

Itis also proposed to try the experiment of introducing the Sacramento
salmon into the waters on the southern side of the great lakes, where
the temperature is comparatively high, and the conditions otherwis®
favorable for the western salmon.

Whether this fish will thrive in the Mississippi River, it is, of course
impossible to tell, although it is proposed to make the experiment
in this case also. Salmon penetrate the Columbia, Frazer, and
Yukon Rivers to a very great distance from their mouths, and it is not
at all impossible that in the Mississippi, with the absence of any ob-
stractions for a long distance, or of any current materially greater thant
the tides of the sca, the fish would make their way without expericucing
the exhaustion which they manifest in the western waters, where they
are obliged to surmount so many barriers. Fish are necessarily contin-
ually in motion, and this, when not requiring violent efforts, as it
ascending dams, is not more exhausting in a river than in the ocean.

As far as the sojourn of the Calilornia salmon in the Gualft of Mex-
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1¢o iy concerned, it is quite probable that whatever the degree of heat
10 which they are subjected in the summer-season, they probably require
dllring their residence in the sea a temperature as low, at least, as
about 400 Falirenheit ; this inference being based upon the fact of their
IiGStriction to more northern latitndes, in which this temperature is most
lkely to be found. In considering the question of introducing the
~alifornia or other salmon into the tributaries of the Mississippi, the
Nquiry was naturally suggested as to the tomperatures of the Gulf of
*'IeXico, into which the salmon wounld pass in their outward journey,
3ud where they would probably remain.

Application for information was accordingly made to Captain Pat-
tel‘son, Superintendent of the Coast Survey, who kindly furnished copies
of records from the archives of the office, (for details of these, see ap-
bendix,) from which we learn that in certain portions of the Gulf,
“here the sarface-temperature was 770, it was 50° at a depth of 230
hlthoms, and at 420 to 790 fathowms it was noted at 352 and 36° Fahren-

eit, in the month of April. At another locality, with a surface-tem-
Derature of 773°, that at the bottom was 38°. At a depth of 1,133
f'dthoms, in a line from the mouth of the Mississippi to the Tortugas,
latitade 270 16/ and longitude 86° 57, the temperature at the bottom
Was found to be 29°.  On another line of soundings, between the mouth
of the Mississippi and the Tortugas, a temperature of’ 349 was found at
A depth of 896 fathoms ; whiie between Cuba and Florida 35° were voted
at 600 fathoms; and on a line I'r(nn Mobile to Key West the tempera-
ture at 190 fathoms was foaud to bo 389, that at the surface being 83°.

Although it is probable that these indications, some of which were
1)01‘1}2L[)s made Ly the old-fashioned thermometers, may be somewhat
€rroneous, yet there can be no question as to the occurrence in the Gulf
of Mexico of very deep water and of temperatures perfectly suited to
the abode of salmon of any species, Neitber can there be any doubt of
the oceurrence of suitable food in this same region. Therefore there
S¢ems to bo no reason to question that all the conditions needed for the
Erowth of this fish are to bo met with in the Gulf of Mexico; and at
a‘}y rate we are warranted in making the experiment for the purpose
of determining the fact.

5.—The land-locked salmon (Sulino sebago ?).

Certain bodies of water in Maine, especially the upper lakes of the
aint Croix, Reed’s Pond, near Ellsworth, Sebee River and Pond, and the,
ebago Poud, are inhabited by a variety of the salmon in general habits

a}ld appearance closely resembling the true sea-salmon but differing in
Sze, Their average weight in most of the localitics mentioned is from 2
‘14 or 5 pounds, sometimes, howover, being taken weighing from 10 to
15 pounds. The Sebago fish is, however, much larger; the mature fish
a"‘"ﬂ‘&ging perhaps 6 to 8 pounds. A similar fish oceurs also in the lakes
o New Brunswick and perbaps of Nova Scotia.



Ixxil REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Much ingenuity has been expended in the discussion of the question
whether these are or are not the true salmon., They appear to present
tritling peculiavities ; but so far no ditference of any special value has
been noted. They take the fly with the utmost eagerness, and there is
no fish that affords better sport, especially in localities where they
abound. To Dr. A, C. Hamlin, of Bangor, we owe a very interesting
article upon this fish, published in Lippincott’s Magazine for May, 1869,
and reproduced on page 338. This gentleman is ol the opinion, after &
careful investigation, that the variety is really of wodern origin, having
been developed only since the erection of mill-dams on the streams
mentioned. He thinks he has evidence that forty or fifty years agor
or possibly one hundred, no such kind of fish was known in thesc
streams, and that it was only after the erection of the dams, making
the passage of fish from below impossible, when the young fish wore
penned into the upper waters aud rendered averse to the experiment
of going down over thewn, that the so-called land-locked salmon was
met with. This conclusion is, however, stoutly contested by other
authors, as by Dr. A. Leith Adams. The land-locked salinon, however,
whether a distinct species or a variety of the true salmon, is one of very
great value for stocking our small lakes; and another season it is pro-
posed, should Congress authorize it, to attempt operations on a largo
scale in securing these eggs and placing the youug fish in the more
western waters. .

The fish are taken readily with the fly throughout the greater part of
the year, at least from early spring until late in the autumn, with the
exception of a short interval in the hotter weather of midsummer,

Many persons maintain that the salmon of Lake Outario is really land-
locked ; that is, it does not spend any portion of its life in the ocean.
This, however, is a question which cannot be determined by our present
data.

6.—The sea-trout (Salmo immaculatus ?).

Another fish which has been snggested for introduction into the waters
of the United States is the sea-trout (Sulmo immaculatus 7). Thisis very
common in the watersot the Gulf of Saint Lawrence, and also in those of
the Atlantic coast in Nova Scotia. Itrunsup in the spring into brackish
waters in great numbers for the purpose of spawning. It is very abun-
dant in Newfoundland and on the coast of Labrador, where immense
numbers are caught and sent to the Boston market. As yet wo knoW
very little of its natural history; but there seems no reason to doub?
that it ivould answer adinirably for the streams on the coast of Maine
As a fresh fish it is of delicious flavor, although very inferior to the
salmon when salted.

T.—The lake-trout (Salmo nameycush 2)

This fish, very characteristic of all the great lakes of the Norther?
States, and occurring in one variety or another in smaller bodies of water
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all along our northern froutier, is variously ealled salmon-trout, lake-
trout, togue, &e. The exact number of species, if actually more thau
One, yet remains to be determined. It is a valuable food-fish, and is
specially prowminent in this connection in Lakes Superior, Michigan, Iirie
and Outarie, AS aﬁ"ording sport to the angler, it is far inferior to other
Wembers of the genus Salmo, but, from its size and ease of manipulation
and transfer, hus already attracted much consideration. It has for
Some yeurs been the subject of attention on the part of the New York
State commissioners and of their agent, Seth Green, who every autumn
Collects millions of eggs from the fisheries on the Canadian side of Lake
_Out‘a.rio to be hatehed at Caledonia, N. Y., for distribution to the lakes
1 the interior of New York. The experimont has lately been made of
planting the youug fish in running water, as the Susquehanna, &e.; but
1t yet remains to be seen how they will thrive.

The lake-trout is eminently worthy the attention of States along the
steat lakes, since, with the white-fish, it constitutes by far the most
mportaut element iu the great tisheries.

S.—The hucho or Dunube salmon, (Salmo hicho.)

Another species which promises to be of value in the United States is
Salme hucho, or the salmon of the Danube. This fish has beon warmly
Tecommended as admirably suited for the Mississippi River, since, unlike
tho true salmon,itappearsto speud mostof its time in the river, seldom, if
at all, making its way into the salt water. Opinions ditter, however, in
this respect, as to whether all the Danube fish spend a part of their life in
tl_le Black Sea, or whether it is those only which belong to its irmmnediato
Vieinity that run into it. T'he hucho is of good quality for tho table, and
Attains u weight of from forty to sixty pounds. It passes at the proper
Season into the smaller tributaries of the Danube, and is taken through-
out its extent in immense numbers. It is a voracious fish, however, and
feeds exclusively in the river, devouring other fishes with great avidity.

Umy judgment,it would be inexpedient to introduce this fish into waters
Where' the true salmon live; thelatter bhaving the excellent quality
Of not Qisturbing the existing inhabitants of the rivers, but deriving
the material of its growth, after the first few months of its existence,
from the occan. Unloss the Sacramento salmon can be naturalized in
t‘he Mississippi, no other species but that of the Danube is likely to
find suicablo quarters there; aud the question of its introduction will,
therefore, be taken into consideration, after move full information in
Yegard to the habits of the fish can be obtained. Further details respect-
g the hueho will be found in the article by Mr. R. ITessel on page 161,

9.—8mall American trout.

I have already referred to the various questions connected with the
Propagation of the eastern brook-trout, (Salmo fontinalis,) and whicl, in
View of the extent to which it is cared for by the States and by private
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establishments, requires no attention on the part of the United States:
A second eastern species, of great beauty, the blue-back, (Salmo oquassy
Girard,) is found in the lakes at the headwaters of the Audroscoggin,
Rangeley, Oquassoc, &e., where it inhabits their depths for the greater
part of the year, only coming to notice for a few weeks in the autumil,
when it enters the tributary streams or outlets to spawn. No proposition
has yet been made to multiply this species artificially.

In this connection it may be remarked that, in the same lakes, the
commoun brook-trout (Salmo fontinalis) occur of enormous size, even up
to ten pounds, and that Mr. George Sbepard Page, and his associates of
the Oquassoe Angling Company, are about establishing a hatehing-house
for the purpose of securing cggs of this variety, linown as the Rangeley.

There are many species of brook aud pond trout in the Rocky Mount-
ain and Pacific region of the United States, as well as in British North
America; none of which, so far, have attracted the attention of fish-
culturists on account of special merit.

10.—The Silbling, (Salmo saleclinus.)

Another European fish that might be introduced to advantage is the
char, or Salmo salvelinus. This is a species that lives, more or less, inl
the larger lakes, running up into tributary streams to spawn, and iu
this connection would serve an excellent purpose for stocking interior
waters that have now no specially desirable inmates.

11.—The grayling, (Thymallus tricolor.)

A specices of the salmon family found in restricted areas of the United
States, has lately attracted mucl attention among fish-culturists and
sportsmen. It scems to be prolific and numerous in favorable waters;
is excellent as food, and what, to many, are more admirable quali-
ties, will take the fly and make a spirited contest with the angler before
he can land Lim on the shore or in his boat. It has also a most beauti-
ful combination of colors on the body as well as on the very large
dorsal fin that is a peculiar character in this genus. ‘

The grayling has latcly been brought extensively to notice as oceur-
ring in the waters of Michigan, and even in that State seems to be con-
fined to certain spring-fed rivers in the lower peninsula. It is also
found in the headwaters of the Missouri in the region adjacent to the
valley of the Yellowstone. \Whether it is different from the grayling
found in certain rivers of Alagka, is a question not yet positively de-
cided, but its separation as a species from the English and Kuropealt
Thymallus vulgaris Nilss. is marked and decided.

1t has Dbeen successfully transported from Michigan to New York
State by I'red. Mather and Seth Green, as”also to Southern Michigan,
for the purpose of introduction into trout-streams. Seth Green has
succeeded in hatching the eggs, and has found them well adapted to
the artificial processes.
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12,—T'he white-fish, Coregonus, ete.

CInthe report by Mr. Milner, on page 1, will be found the result of his
l“vcsugatious, prosccuted through two seuasons, with regard to this the
Dos, important fish of the great lakes; and in his general conclasions
aud recommendations, as to the future treatment of the subject, I
€utirely concur.

,FOW fishes of North America will better repay efforts for their mul-
E‘l)licu-tiou than the white-fish. 1t is to this species especially that the
States bordering on the great lakes have had their attention directed,
a’“fl it is probable that the efforts of the United States will not bo re-
qm}‘cd to any great extent in aiding the multiplication of their numbers.

tis understood that the newly-appointed commissioners of Michigan
alm g introducing to the waters bordering on that State at least eight
Or ten millions of artificially-hatclied eggs, and it is probable that Wis-
cOllsin, Oliio, and Minnesota will sooner or later follow suit.  The intro-

Qetioy of this fish into the lakes of California and Utah will, however,
“Ontinue to oceupy my attontion as far as the funds at my command
Wwill permit. )

)‘Otsego Lake in Central New York, the head of the Sasquehanna

Uver, is tenanted by @ fish of the finest quality called the Otsego bass,
(Cm-(;g(mu.s otsego,) a true white-fish, and not yet satistactorily distin-
Suished from the C. albus, or the white-fish of the lakes. This is now
the subject of experiment in the way of artificial multiplication for the

‘enefit of Otsego Lake, and may hereafter furnish a valuable contribu-
t_‘Oll to other lakes. Otsego Lake is, perhaps, the most southern station.
lor g1 genus Coregonus, in the Bastern United States at least, and the
fish from its waters are probably well adapted to other lakes of the
SAme or even more southern latitudes.  The experiment now making at
000[)01‘81:0\\‘1), N. Y., under the direction of Capt. Llihu Phinney and
an)t. P. P, Cooper, is, therefore, one in which the public have a great
ll)t.erest.

13.—The nerfling, orfe, or golden teach.—(Idus melanotus.)

A fish lately introduced into England from Germany is the ¢ orfe”
Or “nerfling,” Tdus melanotus, a eyprinoid related to the European tench,
Wd which is valuable for its beauaty, color, and appearance, as well as
for fooq,

It is said to surpass the gold-fish in the brilliant red color that covers
te upper portion of the body. The belly portion is white. It is also
Said to be more active and lively in its movements, and attains a much
1‘“‘5""‘ size. 1t is very prolifie, and sustains its numbers in larger bodies
of water than the gold-fish does.  Those who have seen this {ish in its
Dative waters state that there is no more brilliant sight imaginable than
1o witness the schools of ¢ nerflings ” rise in a body to the surface and

ash along in the sunlight, as they delight to do.
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The bright, red color of this beautiful fish is not found in the orig-
inal wild species, but is a character developed in domestication, and
perpetuated in the progeny by breeding in and in, or at any rate by selec-
tion of those individuals possessing the character in a superior degree-
This process continued through many generations develops a tenacious
tendency in all to reproduce the character, and a variety is established.

14.—The carp.

Sufficient attention has not beeu paid in the United States to the in-
troduction of the Iiuropean carp as a food-fish, and yét it is quite safo
to say that there is no other species that promises so great a return it
limited waters. "It has the pre-eminent advantage over such fish as the
black bass, trout, grayling, &c., that it is a vegetable feeder, and, al-
though not disdaining animal matters, can thrive very well apon aquatic
vegetation alone, On thisaccount it can be kept in tanks, small ponds,
&e., and a very much larger weight obtained, without expeuse, than in
the case of the other kinds indicated.

It is on this accouut that its culture has been continued for centuries.
It is also a mistake to compare the tlesh with that of the ordinary
Cyprinidee of the United States, such as suckers, chubs, and the like,
the flesh of the genuine carp (Cyprinus carpio) being firm, flaky, and in
some \va-l'ieties almost equal to the European trout.

Mr. Hessel imforms me that thoere is the groatest imaginable difference
in the taste of the so-called carp in the IBuropean ponds, aud that @
species very closely allied to the carp (Cyprinus carassius) diffors from it
in the greater abundance of bones and its muddy flavor. What he con-
siders as a hybrid between the two described as C. kolleri, is in very many
parts of Europe the representative of the carp, being frequently found
in Germany, Holland, and Delgium under this name.

Among the estimable varieties of the true carp, Mr, Hessel specifies
as the best the king-carp, or Cyprinus rex cyprinorum. This has the
peculiarity of being almost destitute of seales, only a few being ab-
tached here and there to the skin. There are also, according to this emi-
nent pisciculturist, varicties of carp in which the generative apparatus
seems to be atrophied so as to render them incapable of reproduction
These are found in various regions on the Upper Rhine, on the Danube
on the Rhine, and the Po, and are very much sought after, bringing
three times the price of other fish; indeed, as already remarked, they
are considered cqual to the trout. Mr. Hessel professes to be ad:
quainted with a method of producing this sterility on a large scale and
with certainty. Another race equally eligible is the one entirely desti-
tute of scale, (Cyprinus nudus, vel alepidotus,) in which the skin is soft
as the finest velvet, requiring no scaling, and when cooked adding
areatly to the savor of the fish. The constant form of this only oceurs
in certain lakes in eastern Europe. Neither of these varieties is know?
in England.
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The best carp, Mr. Hessel thinks, are to be found in the region of the
X (u.mbe, characterized by the elevated, fleshy, and compressed back, a
apid growth, and delicious flesh, Ior almost thousands of years they

e‘“"e been kept in ponds connected with various public and private
States

15.—The gourami.~—(Osphromenus olfar.)

A fish that has attracted the attention of all interested in the intro-
uction of valuable animals to the country of their residence is the
gouramni,
It has had an existence, whether indigenous or not, for many centuories
the fresh waters of Cochin China, and is found also in portions of
¢ mainland and islands of the China Sea and Indian Ocean. It has
.e?“ successfully acclimated in certain islands to the eastward of Af-
11‘3‘1-- Living specimens are now in the possession of the Museum of
atural History and of Mr. Carbonnier, of Paris. Attempts have been
Made, without satisfactory success, to introduce it into regions of South
“x"“el‘ica, the West Indies, Sonthern Africa, Australia, Bgypt, and
ance.

in

The qualities that are bronght forward as causing so high anestimate
Of the value of the gourami are its superior excellence as food and the
fact that it is adapted to waters under a hot sun, attaining the highest
degrees of temperature. It is also largely a vegetable cater, feeding
Upon water-plants of genera that are found in widely separated regious
‘ff the.globe. It may be fed, too, with numerous articles of ordinary
100(1, and the refuse of the table, and kept in confined bodies of water,
I“'Q'\'ided they contain suitable plants.

It attains, under favorable circumstances, the weight of twenty-five
or thirty pounds, though from three to five is said to be the average.
It is also said to thrive in brackish as well as fresh waters.

" The numerous failures to transport it and keep it alive during long
Voyages would scarcely influence American fish-culturists against
ts attempted introduction, as it is well known that inexperienced
bersons lose those fish during transportation which have the greatest
tenacity of life under proper treatment. The fish could be brought from
the Mauritius, India, Java, China, or other accessible localities, and, by
Care in selecting the period and route of the trausfer, the experiment
Would doubtless be successful. Recent experiments have shown that
Some varicties resist the influence of cold more than others; a tempera-
ture even of 470 1. having been endured with impunity in the case of a
Number lately transported to France. They might be readily intro-

uced from the region of China into the high-temperatare ¢ tule” lakes
of Southern California and Nevada, and from there distributed farther
east,

They guard their eggs and young with the utmost vigilance and cour-
age, and their propagation and multiplication can be left to nature if

© proper conditions in water and food are afforded them.
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16.—The sterlet.

The sterlet, (deipenser ruthenus,) a small species of stargeon, found int
Qussia, has a superior reputation as a table-fish, The Russian minister

of Crown lands has eansed it to be introduced from its original home in
the Volga to the vicinity of St. Petersburg.

As the embryo has so short a period in the egg stagse, the transporta-
tion of the latter for long distinces is attended with many difticulties
By means of a carefully-coustructed apparatus, aud provision for the
anticipated hatching of the eggs en route, in 1870, a considerable number
of the young fry were transported from Russia and introduced into the
waters of Sutherlandshire, Seotland, in apparently good condition.

It has been, ont several occasions, snggested that it wounld be a valua-
ble acquisition to the United States for such waters as the Ohio and
Mississippi Rivers, which are said to be very similar in their eharacter
and in their related climate to the Volga, of Russia, in which the species
is native.

Qnite recently a nnmber of sterlet were brought from St. Petersburg
to the Brighton aquarium, where they form a conspicuous feature. They
were obtuined in the Volga, and transported 1,400 miles in the well of
a fishing-boat to St. Petersburg, and thence by steawer to London,

It is from the roe of the sterlet that caviare of the finest quality is
made, which constitutes an article of commerce and trade in Russia;
and of which, in late years, a limited quantity has been made i tho
United States from the lake and Atlantie coast stargeons.

7. —1ybrid fish.

In certain establishments in Burope much attention is paid to the ar-
tificial production of crosses between certain closely-allied species of the
Salmonid family, as the Salmon, the Brook-Trout, the Lake-Trout, the
Sibbling, &ce.  The fish thus produced, though for the most part barren,
and requiring & continuation of the operation in snccessive years, are
of very superior quality, ot tender tlesh, and grow with great rapiditys
as is usnally the case with animals with deficient organs of generation-
They, indeed, bear the same relations to other fishes of their kind, as
do domestic cattle, hogs, chickens, &e., when altered to the perfect
animal. Salmon thus hybridized lose the instinet of wigration to tho
ocean. There is no reason why the same method may not be applied t0
other fresh-water species, and to certain sci-fisl, with (:01‘1'051)0uding
results, -

COXNCLUDING RIMARIKS.

It is perhaps hardly neeessary to summarize here the steps taken to
increasoe the supply ot shad in the United States, as the subject has
already been fully treated of.

As shown in the earlier part of the present report, my efforts, in 1872
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33 United States Commissioner of Fish and Fisheries, so far as salmon
Werg concerned, were directed to securing a large supply, first of Salmo
Selar, or the Atlantie salmon, from the establishment of Mr. Atkins,
at Bucksport, and from the river Rhine, in Germany ; and, second, of
the California salmon (Slmo qprinnat 2) from the Saeramento River,
tlll‘ough AMr. Livingston Stone, the details of which eftorts it is unneces-
Sary to repeat here.

In the accompanying report by Mr. Atkins (page 226) will be found
the history of his experiments, with much practical information in regard
10 the habits and peculiarities of the fish. A similar article in reference
to the California sahnon, by Mr. Stone, is given on page 168.

The labors of 1873 will, it is hoped, be conducted on & much larger
8Cale, and I trast that enongh eggs of the Sacramento salmon may be
Procured to make a satisfactory beginning of the experiment. I am
Quite well satisfied that it is to this species that wae are to look for @
Supply for such rivers as the Hudson, Delaware, Susquehanna, Potomac,
J‘lmes, and perhaps others still farther south, as well as for the waters
of the Mississippi Valley. Iastern salmon, on the other hand, will
Perhaps be best adapted to the rivers of New England and to the great
?akes; although it is proposed to introduce both kinds into such local-
lties as the means at my command will permit. There is nothing to
brevent the two species living together in the same stroam, especially in
View of the fact that it is only the young fry, for the first year or two,
Which require food in the fresh water, the great mass of the material of
growth being derived from the sea. Their periods of migration, too, are
Ehtirely distinct; the western species entering the rivers early in winter,
aud spawning at the headwaters as early as Augnst; while the eastern
Salmon, coming in several months later, does not spawn until October
Or the beginning of November. Should no change take place in the
hzl-bits of either kind, the salmon-season would be very mnch longer
tl‘lan otherwise, and salmon could be had, perhaps, over a period of from
Cight to eleven months, instead of three or four, as at present,

The great advantage of the Sacramento fish is to be found in its
ilbi}ity to sustain itself’ in o much 'hi;_»;har temperatare than that endura-
ble by the Atlantic-coast salmon. Thus, while tho eastern is said to be
Qiven bhack to sea, in Germany at least, by a temperature of 63°, (60°
deing the maximum of preference,) the Sacramento fish occupies a river
f’o‘\’illg through one of the hottest regions of North America, where
f’l the season of 1872 Mr. Stone found the prevailing temperature dur-
g the whole season of the salmon-spawning to be from 1000 to 1150 in
the shade, and almost unendurable. 1t is true that the river-water at
the United States hatching establishment is eooled by the melting ice
Ad snow from Mount Shasta, but lower down the Sacramento, where
the salmon formerly spawned in great numbers, and do still to some
B‘xte,]t, the temperature in the river reached 75° I, and even more daring

& summer.
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Another fact of importance connected with the Sacramento fish is the
great rapidity of its growth, those of corresponding aze being almost
twice as heavy as their eastern relatives. According to Mr, Reeder,
fish commissioner of Pennsylvania, the Saeramento salmon, which were
introduced into the Susquehanna River in February, 1873, were found in
good health and condition in the following September, measuring seven
or eight inches in length, while the Penobscot salinon, about ten mouths
old, were not balf the size, This difference is appreciable in all stages of
growth, the eggs and yoyng fish being twice as large as those of the
eastern species. . :

The Sacramento salmon is said to lack the very delicate lavor of the
eastern fish. This, however,is stoutly denied, espeeially by Mr. Throck-
morton, whose letter on the subject will be found oun page 373.

In any event, the difference must be trifling when the fish is procurable
fresh ; and if the two species could be tas'ed side by side, under thie same
couditions, it is probable that the difference would prove to be of very
little moment.

The supposed disinclination of the Sacramento fish to take the hook
has been presented as a great objection to it. Thisg, it well foundedy
would be of very little consequence, sinee salmmon, for economical pur-
poses, are more generally taken in nets than with the hook., Dut, ac-
cording to Scth Green, they can be taken with the fly ; and Mr. Living-
ston Stone maintains, as shown in his report, that: they will bite vora-
ciously at the roe of their own species, and can be taken in any number.
The young fish in the hatching-ponds rise with the greatest readiness
To Mr. Stone’s report on this species I refer for further details.

As already remarked, experiments are contemplated in referenco to
the multiplication of the land-locked salmon and of the lake-trout.
Whether the sea-trout, or white trout of the eastern coast, will be worth
any special effort for its increase, is very doubtful. It is proposed, how-
ever, as soon as it can be accomplished, to secure some of the impreg-
nated eggs of the Danube salmon, (Saluo hucho,) which appears espec:
jally fitted to the Mississippi River. The objection to this species, which
attains the weight of fifty pounds and multiplies very rapidly, is mainly
drawn from its alleged voracity, and from the fact that it is almost
exclusively a river-fish, feeding therein all the yeur, aud, of course
devouring other kinds in keeping up its own growth. At present, how-
ever, there are very few fish of any special value as food in the great
system of waters of the Mississippi Valley ; the black bass, the salnfon-
perch, or-wall-eyed pike, (Lucioperea,) and, perhaps, one or two spuecies
of pickerel, being most important. Of the great variety of suekers
chubs, sun-fish, &e., but little commendatory can be said. The great
bulk of these fish,however,and of nearly all the Cyprinide, ave proverbial
for their insipidity, and they are generally estecined worthless as food-
The cffect of introducing the Danube salmon wounld be simply to sub”
stitute for a superfluity of fish of very inferior value, a kind Lhaving al
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the gamesomeness and excellence of flesh of the salmon, and I think it
Would be perfectly safe to make the experiment. Under any circum-
Stances, the Danube salinon is a less voracious fish than the pickerel,
and might probably require much less weight of food to acquire a given
amount of growth,

Some of the other species referred to above will probably be taken up.

Or consideration at an early day.

The restoration of food-fishes to localities originally tenanted by them,
Or their transfer to new waters, is, however, a question of time; and
I the immense extent of our river and lake systems, many years
lnust necessarily elapse before the work can be accomplished. It is also
0expedient to attempt to cover too much ground at once, as in the
Necessary limitations furnished by the amount of the appropriations, and
the difficulty of finding skilled assistants, it is considered the better
Policy to render fish very abundant in a few centers by concentrating
effort upon them, and then fromn these centers to carry on the work else-
Where, It is not a percentage so much as an absolute number of young
fry that must be sacrificed to the rapacity of the pre-existing inhabit-
auts of the stream into which they are intvoduced; and it is evideunt
that, supposing that the average probability of destruction amounts to
10,000 fish in a given period, if we introduce only that number there
Will be no surplus; whereas with 50,000 the excess will be enough to
allow the maturing of adults sufficient to stock the waters.

It must, however, be borne in mind that it is not suflicient to take
Measures for introducing the fish, whether young or adult, into new
Waters, but that much then remains in the way of protecting them
When onee established, and in securing their passage to and from the
Sea. State legislation will be required to bring about the removal of
ObStrucLions; introduction of suitable fish-ways; prevention of the pollu-
tion of the waters, and the capture of the fish at improper times, by im.
broper modes, &ec.

When we consider that the prime cause of the decrease in our salmon
and shaq fisheries is believed to bo'in the erection of impassable dams,
thus preventing their aceess to the spawning-grounds, it will be readily
UWnderstood that, unless some provision be made for surmounting these
ObStructions, the fisheries cannot be self-sustaining. Tortunateiy, how-
ever, in the fish-ways, of which a great variety has lately been devised,
We have in most cases a practical remedy ; experience having shown thag
Where these are inserted in dams, with the lower end perfectly accessi-

le to the fisk and a sufiicient volume of water issuing frowm it, fish will
ascend with great facility. This is especially the case with the salmon
and alewife, but it is also probably true of the shad. The general theory
of fish-ways, and the various forms suggested, or in use, will be found
8ivenin detail in an admirable essay on the subject in the present report
as prepared by Mr. ‘Atkins.

Care must also be taken, in planting the fish, to introduce them as far

S, Mis.! Td——v1
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up the stream as practicable, since it is an established fact that adult fisk
will always return to the place where they first made acquaintance with
the water, passing directly by the mouths of streams or tributaries bet-
ter adapted to their purposes, to gain their orignal home. TFor this
reason, it is well to carry the young fish to the highest point in a stream
that can be reached, even though numerous fish-ways may be required
to permit the return of the adult fish. It may safely be assumed that fish
born below an impassable dam will not ascend far above it, even with
a suitable fish-way; although it is quite possible that when they feel
themselves in a powerful current of the fish-way, they may enter it and
reach the uppper part of the dam. Here, the water being quiet, they
will probably remain without proceeding to any considerable distance.
Mr. Seth Green informs me that the fish hatched at Castleton, below
Albany, when ascending the river as adult fish, very rarely go beyond
their original starting-point, so that, while there is a great supply at that
locality, there has been little or no increase in the numbers higher up
the river.

In addition to the construction of fish-ways, steps must be taken to
prevent the capture of the breeding-fish in improper numbers. This
can only be doue satisfactorily by providing for a close time during the
fishing-season of two or three days in each week, during which no fish
are to be taken, and by stopping the fishery entirely after a certain date.
This period will vary with the season; the time of cessation, aus far as
shad are concerned, coming earlier in the South than in the North—
perbaps about the middle of May for the Potomac River, the first of
June for the Delaware and Susquehanna, the middle of June for the
Hudson, and the twenty-fifth of June for the Connecticut. A proper
close time for the eastern salmon would fall some time in August or the
beginning of September. ,

The use of nets and other engines for the capture of adult fish can
only be considered improper when carried to an escess, and covering
too great a period of time. Angthing, however, that affects the young
and destroys them before attaining their full growth should be pro-
hibited. Among the most injurious agencies in this direction are the
fish-dams, so abundant in certain streams in the autum n, consisting of
two walls of stone in the shape of the letter V, the angle pointing dow2
the current, and opening into what is called a fish-ba sket. The object 0f
this is to guide the descending fish, in the entire breadth of the river
into this basket, into which they fall, and from which they are some’
times removed by the wagon-load. The special object of this kind 0
fishery is the capture of cels, which, as is well known, run down, when

mature, in the autumn to the sea for the purpose of spawning; but the
baskets take millions of other fish, and are especially injurious to the
young shad. Pennsylvania and Delaware have, we believe, prohlblted
the use of these dams in shad-streams, and with very great proprletf

Otler points to be regulated, and requiring more or less of legislative
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lntel‘ference, are the introduction of injurious chemicals, refuse of gas-
Works, sewage, and other substances, into the rivers, by means of which
the fish, both adult and young, are poisoned, or else their passage
hrough to their proper spawning-grounds prevented, to say nothing of
he unpleasant taste imparted to the fish themselves when exposed to
these influences. These and other improper interferences with the fish
and the rights of the people at large, which will readily suggest them-
Selves, should, as already stated, invoke the legislation of the States;
and, unless these can be guaranteed, it is hardly worth while to attempt

e planting and propagation of fish in American rivers.

It is true that by continuing indefinitely the practice of artificial im-
Pregnation of the eggs and introduction of the young into the water,
the supply of fish can be maintained ; and should they, in ascending the
Streams, find an impassable barrier, the only effect would e to furnish a
great abundance to the fishermen below the obstruction, while those
above it would be entirely cut off. It is not to be expected, however,
that ecither State governments or Congress will continue to make such
Appropriations indefinitely, and it is quite time that a general system of
egislation should be devised and carried into effect by the various States.

In concluding the present report, I have much pleasure in returning
Iy special acknowledgments to the commissioners of Maine, Massa-
chllsetts, Connecticut, and New York for their hearty co-operation in
the steps taken to carry out the law of Congress in reference to the
Tuultiplication of the food-fishes.
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Salmon-hatching operations in the

Tuder whose au- |

Place where spawn

|
{
|
i
!
l

Place where t‘;.gs

|
|
|

In charge of bateh-

Waters stocked.

spices. was collected. were hatched. ing.
Maine .c.ceeeannn.. Newcastle, Ont ..... Whiting, Mo...... W.S. Peavey ..... Cobscook River...
...... 0 ... teieeedf Alba, Mo .o.......| David C. Pottle...] Shoepscot River..
Miramichi River, N.! Augusta, Me...o..[........i.l..l. Kcunuebec River -.
B.
Penobscot River, Or-l Norway, Me...... Crockett & Holmes] Androscoggin Riv.

Wew Hampshire. ..

Vermont

Masgsachusetts .. ..

Rhode Island

Connecticut .

a Doubtful,

aud, Me.
Penobscot River,
Bucksport, Me.

Mgamichi River, N.

I Pcnobscot River,
Bu(lksport Me,

Penobacot Riv er,
Bucksport, Me.
Mgmnic iRiver, N.

do
DIenobscot River, Or-
laud, Mo
do
Penobscot River,
Bul,kspurt Me.

Newcastle, Ont
Penobscot River,
Bucksport, Me.

Miramichi River, N.
B.

lmul Me.
.i;t;x;f;bacat River,
Bucksport, Me.

Penobscot River,
Buckspurt, Me.

.| Concord, N. 11

Bucksport, Me....
Woodstock, N, H..

Moredith, N. H ...

East Warobam,
Mass.
West Barnstable,

NNB8,
Wiuchester, Mass
do

- Ndo

North
Conn.

Middletown, Conn.

Branford,

Poguonnock, Conn

North
Conun.
w cnt]mlt Conn...

Branford,

Poquonpock, Conn

.Rochcntor N.Y..S

Charles G. Atkius.

W.W.Fletcher. ...

W. W. Fletcher .. [.

Liviugawn Stone. .

Dexter, Coolidge,

& Bacon.

E. A. Brackett ....
do .,

....do

Poquonuuok Com-
pany.

....do

..do

..do .

....do
Waltonian Hatch-
ing Socicty.
Robert G. Pike....
anummock Com-

ny.
¥ 1llmm Clifib .

W nltonnn Hatch-
ing Society.

William Cliftb. ..

Penobscot River..
Saint Croix River.
Andmst.o;,fiu Riv.

River. ..

Merrimae

B

Lake Champlain..

Connecticut River.
e (lo

Stream on Cupe
sod.

Mystic River

Stream on Cape
Cod.

Merrimac River.-

do

Mystic River
Red Brook
Puwtuxet River --

_| Blackstone River.-
Pawtucket River.-

Pawcatuck River--
Great Brook

.do
anu('bnug River

Housatonie Rives-
Farmington River
Quinnebaug River:
Saugatuck River--
Farm River....---

Connecticut River

Quinnebaug River
Great Brook ...-¢”
Sangatuck River--
Southport River -

Connecticut Rivor
Mystic River
Thames River .--°
Housntonic River-
Stream at Nort
Branford.
Great Brovk

The distribution was proposed in 1872, and no subsoquent references made.
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Tributaries in which
sl were placed.

s |
Little Audroscoggin

LRiver.
ributavies

to-...do
Williame River
nooski and Lawo-

ille Rivers,
Bawum River (1)....

Tributary to T
ary .on
Islund Sound. &

zzs | %
S B < H
Nameo of e | 24
Name of nearest (< 3.5 R I S foaT O
city or village. [ CEm ‘ 32 ‘ References.
E5 € =
Fzd T
=20 HE 4 .
Z I | 4 i
T : | :
[ooenee. 1830 225 . Atkins's Roport, p. 232,
‘ 1251 | 1,500  Fourth Report Commission of Figh-
! | eries, Maine, 1870, p. 28.
- 1871 800 | Sixth Report Commigsion of Fish-
| cries, Maine, 132, p. 15.
.................... leeo...| 18721 21,000 ° Do.
.................... | 50, 55 I 1573 | 67,000 | Atkins's Report, Table XI, p. 2868.
55 1873 - 10,000 Do.
1873 1 330,000 Do.
1666 | 15, 000 | Report Commission of Fisheries,
New Hampshire, 186, p. 6.
1867 | 250 Do.
1869 5, 000
‘ ............... | ........ i 1870 I 1, 000 I Report Commission of Fisheries,
! | | | " New Hampshire, 1871, p. 6.
Woodstock, Thorn-pe----... 1872 | 16,000 : Report Commission of Tisheries,
ton, N. I Now Hampshire, 1873, p. 4
..do .. 1873 160, 000 0.
...... X 1673 . 14,000 : Atkins's Report, Table XT, p. 288.
ontpelier, Vt. ..., I i Report Fi s
. . rport. Fish Commission of Ver-
|§ ----- | 1E00 ) =500 { wont, 1869, p. 11,
[ Report Fish Commission of Ver.
| } """ 1670 30, 000 g mont, 1871-"12, p. 5.
.................... ,000 | 1873 7,000 ; Atkins's Report, Table XI, p. 288,
............................ 1870 3,000 | Massachusctts Report, 1871, pp. 11,
1 14,
............................ 1870 1 1,500 Do.
1870 c0 Do.
1872 5,000 ; Mnssachusetts Report, 1873, p. 16.
1872 16, 000 Do.
1873 | 165,000 | Atkins's Report, Tuble XT, p. 288,
1873 | 11,000 Do.
1873 11, 000 Do.
1812 %000 | Third Annual Report Rhodo Tsl-
i and, p. 4.
1873 © 64,000 Atkinsps Report, Table X1, p. 268.
New London, Conn .-...... ., 1870 2,000 | Atkins's Report, p. 230.
B - S e 1871 | a0 Do.
................... e 1871 1,876 | Connecticut Report, 1671, p. 20.
J |
.................... Jeeaeeea.| 18711 8,000 | Connceticut Report, 1872, p. 28.
Westport, Conn. . ‘ 1872 a7, 3717 1
North DBranford, [........ 1272 900 | L Connecticut Roport, 1872, pp. 27,
Coun, | o,
Middietown, Cmm.I ........ T 1872 aG0o
............................ 1872 17,000 | Connecticut Report, 1872, p. 28.
1872 5,000 | Atkins's Roeport, p. U1,
1873 4,500 | Atkina's Report, Table X1I, p. 288.
1873 4, 500 Do.
1R73 | 115,000 Da,
1873 5, 000 Do.
1873 10, 000 Do.
1873 70, 000 Do.
North Branford, | 10,100 ; 1873 35, 000 Do.
Conn. -
............................ 1873 43, 000 Do.
| '

b Private entorprise.
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Salmon-hatching operations in the United

Under whose au- | Place where spawn | Place where eggs | In charge of hatch-
spices, was collected. wore hatched., ing. Wators atocked.
|
New York......... ; Penobscot River, | CaledoniaSprings, | Seth Green ....... Hudson Rivor. ...
Buckasport, Me. N. Y.
d .- (go ............. eee r{o feeemeeeeeals Lnko Qutario
L R DU 1 T R P’ 1 SR,

Neow Jersey

Peonnsylvania .

Obio

Penobscot River,
Bucksporz, Me,

....‘.do. -

-- do .............
"Dutchess Co., N.X.
Easton, Pa........
[ ¥ ..

Castalia, Olio.....
Clml'kstou, Mich...

\elson W. Clark..

.| Delasware Rivor ver

‘Thaddeus Norris. .|.
PR 1 S ceeean .
John Hoyt........

Raritan Rlver .

Lake Ervio........-
Lake Saiut Clair.-
Luk{o Erle




REPORT OF COMMISSIONER OF FISH AND FISHERIES. lxxxvii

Stales between 1866 and 1872—Continued.

g3 ’
fac gl 2 5
Trihumrieqi . - Sw_5% =8 =3
h *8in which; Name of nearest |28 2 a E2 .
fish were placed, ci?y or villago. z=%| & &z References.
' $5Ex ¢ | 24
.52 @ =
, 238 £ | £
4 =] 3] .
L o
Pelmizg ANA Tngles: fuaveeereenneeannnnn. 30,000 | 1873 | 30,000 | Lutter from Seth Green.
7y Creeks,
S3nOu River....... | ooeerresoeenn . 15,000 | 1873 1 15,000 Do.
qSWOgo River... ..o . ... 15,000 | 1873 15, 000 Do.
Yalltributaries. oo | 2,500 | 1873 2, 500 Do.

eadwaters, . 15,000 | 1873 | | 15, 000 Do.

Tusconet ooy gC 18,000 | 1873 18, 000 Do. B

ushkill Rivor. ceeo.lb 1871 2,500 | Pennsylvania Report, 1833, p. 15,
L R 1872 11, 000 | Pounsylvania Report, 1873, p. 14,
H(‘)tzn‘)(nu Spring 1873 | 25,000

rook,

Rstalia Spr'y st N T 2,500 | Atking's Report, p. 288.
%ur(l‘n LnYm"‘__!.‘?‘.‘T. Pontiac, Mich..... 400 | Iuformation from N. W. Clark.
“l;clmrd Lake........ Oakland Co., Mich.|. 500 Do.
willed Lake .2277070 Y [ R . 500 Do.

hitmore Lake. ... . Washtenaw Co., 500 Do.
Mich.
SunLake...... ... Hillsdale Co., Micl . 500 Do.

Arrier Loke 500 Do.
Diamond Laxe 1,000 Do.

Atron Lapke N 500 Do.
ﬁ&ke tear Marshall. .| Calhoun Co., Mich.|. . : 500 Do.

Cadwaters $t, Jo- | Hillsdalo Co., Mich|.connn. 1873 500 Deo.

N‘“’Ph River,
orth Braneh St. Jo- 1673 1,000 Do.
8eph River,
e 0 1873 1, 000 Do.
tream tyii ary to | St. Josoph, Mich..j........ 1873 1, 500 Do.
HSt. Josoph River.

oudwaters Kaln- | Jackson Co., Mick.|........ 1873 500 Do,
Gmazoo River.

tand River. ........ JR U Y 1873 500 Do.
Mllskegm, River 1, 500 Do.
Manistes River.. ... 1,500 Do.

u8abls River ....... Roﬂcog\mon Co.y |eoenennn 1873 2,000 Do.
Mich.
MOnomonee RIVOr cofeeeiiiiceceeavacecifeancannn 1873 7,000 | Lettor of H. F. Dousmabn.
gxc.onomnwoc Lake...| Oconomowoe, Wis.|........ 1373 1, 000 Do.
ilwankee River . ... Wauwatosa, Wis..| 33,900 | 1873 11, 000 Do.
.......................... eerereseenaen..|517,805 ......;1,258,841
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Tuble of the distribution of young shad

A . e " Shad- hatching stations where young shad | Waters stocked with
Ry whom conducted. were procured. ghad. '
. i
: \
Tuited States Commission of Fish | Coeymans, X. Y., Tludson River ... ...... Alleghany River ...... l
and Fisherics. ! i
D L L T Mississippi Rivee......
Doceeeiiiaiiiii e South Iadley Falls, Mass., Conuecticut | Alleghany River......
» Liver.
| .do €Cuyahoga River.......
o White River ...
Migsowri River.......
Platte River...........
Greenbrier River.
4 New River....... .
Calumet River........
TFox River..co.eveunenn.

L‘lmlnox fh\ ille, N..J,, Delaware River.
(,ov\m'ms‘\ Y., Hudsor: River

New Hawpsbire Commission of ' N

Fisheries. A
Do iiiiiiiiiiaaa H
Do.. |
B 7 T !
Verment Commission of Fisheri Lcnl So]x{lh Hadley Falls, Mass., Conpecticut
iver,
D 0.1 T [ 1 T
Do. | Coeymans, D er
Massachusetts Commisgion of South }ldd]c) l'nlls, Mass., Connecticut
Fighories. River.
1 \Iorth Andover, Mass, Morrimac River.

Rx ver.

hnde Tsland Commission of

Fisheries.
D

ories.
Do
Do.
Do.
Do.
Do.

Deo.
Do.

(a) A few fry.

Ashtabula River.
Monongahela Rivor
Wabash River

Jordan River

Saeramentn River
Winooski River.......

Hounsatonic River
Penobscot River
Otter Creek ..
Detroit River
Grand Rivor ... .
Lake Winnepiscogco ..

{Not recordued)

Merrimae River..
Lake Chamolain
Whitney's Pond

Mystic River..........
Ipswich River.. .
Concord River. ..
Woeweantit Rivor .
Eel River
Newmasket River.
M) utw River....

Blackstone River ....-
Pawtuxet River.
Pawcatuck River..
Poquonnock River
Sangntu(k River

Lnko (,h.unp]mn .
Mohawk River.

Genesce River. ..
Lake Onondaga . ..
Canandaigna Lako
Cayuga Lake.
Geuesee River
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u T T ¥
2 25 £8 o
Nawe T = <E -1 =y
"u‘(,iﬁ,rl‘,;it) or = oZ oL ;‘ g In charge of transfer.
3 52 | 3% 3 g
@ Y 2< ¢34
= =% =4 Bgsg
—_— A zZ = 3 -
Salamanca, N.Y...... [ Jupe 30,1872 25,000 25,000 | Ab't 7h.30m. | Jonathan Mason.
Saint Paul, Minn .. ... I July 5,1872| 25,000 | 25000 | AL't60h. J. Mason & Choster Green.
Salamanca, Ny, 000 cJuly 3, 1272 2,000, 000 | 400, 000 24 h, 30 m. | Rev. Willinm Clift.
}{"llt. Ohio ... ... .. . July (@) 35h. 151, Do.
Wlianapolis, Tnd. .. July 400,000 gk To.
Ashingtonaud Her- | July () 78h. 25 m. Do.
uan, Mo, ; ! |
:c“vor-CUh'........;.Iuly T2 eeennnnn 12,000 124 h. 30 m. Do
oonceverte, W. Vi .., 6, 1873 | 50,000 | 30,000 ° 15 h. 15 . | James W. Milner.
s’cll"‘:l! Station, Va...{June 10, 1873 40, 000 40, 000 25 h, 30 m. | H. W, Welsher,
outh Chicago, INl. . . .. y June 16, 15738 70, 0U0 0, 000 38 h. James W, Milner and J.
: Mason.
A\I’P]u!nn. Wis....... June 20, 1&3 | 70, 000 70, 000 62h. Do.
< shllllluln, Obhio ......[Junoe 24, 1873 50, 000 50, 600 1 5 h, Jonathan Mason.
revnsburgh, Pa | June 25, 1873 15, 00V 15,000 ! 10 h, J. H. Slack, M. D.
Ogansport, Ind ...... June 30, 1873 40, 00V 40, 000 | 40 h. Jumes W, Milner and J.
i Mnson.
Jordan, Utan.........  June 30,1873 [ 40, 000 5,000 ‘Ab't121 h. Livingston Stone and H.
T | W. Welsher.
Lehama, Cal ... gduly 21813 ... r 35,000 170 h. 30 m. Do.
utlington, Vi. .., July 51873} 100,000 00, 0600 15 b, Jamoes W. Milner and J.
- 1 Mason.
New Milford, Conn...! July 8 1873 90, 000 90, 000 Sh. Do.
Fattawammkeag, Mo., July 12,1878 | 100,000 | 100, 000 | @ h, Do.
Creennes, V. ....... P July 20,1673 | 100,000 | 100,000 12h, Do.
ctroit, Mich. . L dnly 24,1873 {100,000 ! 20,000 ! 44h Do,
onia, Mich. . Aduly 41878 ..ol 80, 000 53 h. 30 . Do.
Bt [€2) 2 P
400. 000 William W, Fletcher, M,
(¢) ., aud W. A. Sanborn.
«) !
©@ e Albert D. Hager aud Chas.
} Barroett.
(f) e Wm. W. Fletcher, M. D.

1o
Whitohall, N, v .

W NLY L
R()(z]umwr, N.Y.
Ylacuse, N.Y ...,
thandaigua, N Y ..

Rochcstor, N.Y

1871

HRLxi

June 8 1871

' JunelY, 1873

June —, 1871 |.
June 18, 1872 |.
June 21, 1872 |.
.| June €5, 1872 |.
Junc 12, 1873 |.
1 June 16,1873 |. .

)

(b) A certain amount of spawn.
(c) Some spawn.

(d) Several thonsands of cggs.
(¢) A few in a bottlo,

30, 000

1, 500, 000
()

15, 000
50, 000
150, 000
60, 000
30, 000
4, 000
54, 000
70, 000

Robert Holmeos.

Rev. William Clift,
. M. Lecs.

Do.
ALt 10
AV't10h.
AL't 4h.30m.
Ab't10h. Oren Chase.
ALt 9h, Do.
AbL't10 b, Monroe A. Green.

(f) Several millions. (1)
(7} A few thousands.
(h) Not on record.

' (9) A few shad.
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Table of the distribution of young ghad

, . '-Shad-hatchin:.' astations where young shad | Waters stocked with
By whow conducted. were procured. ° shad.
Michigan Cowmission of Fish. | Washington, D. C., Potomac River ........ Potomac River (&) ...--
cries.
0 7 Cooymans, N. Y., Hudson River........... Grand River .........-
B - Raisin River ........--
Do....... .. Grand River .. .-
California Commissi Lako Erio......coca.e-
eries.
Do L T R ] oy ey [+ 1«
Do .... . . . Take Michigan. . .
Do . Bear River..........-«
Do Sacrameuto River.....

(a) Destined for Grand River, Michizan. Finding that they wero dying rapidly, the remaining
living ones were put into the Potomac River. A trip of forty hours is too loung for oue man to attempt
to carry shad succossfully.
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to the waters of the United States—Continued.

xci

o = -] =
"c.x_ (=3 & xR - .
2 R t3
Namo of city 2 ‘s sg a
"illuge') or = :g Sé EE In charge of transfer.
. ° 2a - k=
2 £3 8% 8¢
=3 S Gl ‘; = 8
[=] =4 4 3l
Cumberlang, Ma ... June 5,1873( 50,000 | 10,000 ; ALt 9h. N. W. Clark
L"'““ing. Mich........ June 17, 1873 80, 000 80, 000 AV't45h. N. PV.kClm"k and George
Monroe, Mich : seorgo] :
y Mich ..., . June 23,1893 |.......... B Geoorge H. Jerome and Oren
ansing, Mich........ June 28, 1873 {....ue.... } 50,000 ; Ab't 44 b. Chase.
oveland, Ohijo....... June 20, 1871 ( 200 25h. 45 m.
Toledo, Ohio J
:edo, Ohio.......... une 20, 1871 B deceereiieanann.
oh'lcnsw. Il June 21,1871 | ¢ 12,000 200 51 h, Soth Groen.
pilom Utah .| June 23, 1871 l 200 104 b,
Chiama, Cal Juue 26, 1871 10, 000 184 b,

(b) Not stated.
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.
133
By whom conducted. Place of operation. River. Superintendent. ] R
[ (5]
S 8 =
Cnited States Com. |1873] Augnsta, Ga...... Savannah... Apr. 21 | Apr. 28
mission of Fish New Berne, N.C..) Neare .__... May 1| May 14
and Figheries. Webdon, N.C ..... Roanoke . do May 1{['; May 20
Washington, D. C | Potemac . James W, Milnerj May (7| Juue 10
Lambertsville, N. J| Delaware .. . H.Slack...... June 10 | June 30
Topsham,Me...... Amlruscog‘in James W, Miloer| July 14 | July 186
Maine Comimission |1368; Augusta, Me..._.. Kennebec...] N.W. Fosterand | June 23 | July 4
of Fisheries. Chas.G.Atkins.
1873| Bowdoinham, Me . Henry O. Stanley; June 15
MassachusgettsCom- 1567 South Hadley Falls, Seth Green...... July 1
mission of Fish- Mass.
eries. 1868|...... [ Y DY [t S P do ... June 20
1868 North Andover, | Merrimac...! A.C. Hardy..... June 24
Mass.
Winchester, Mass.| Mystic......] ...l
1869 North Audover, | Merrimac...{ J. M. Gage...... June 1
A.C Ihrdy June 10
| R | PRt | IR T TR RO PR PO .[June 1
1871 | May 20
187 | June 2
Connecticut  Com. [1870 James Rankin ..| June 16 | July 7
mission of Fish.
eries. 1371...... Charles C. Smith | June 15 | Jnly 14
187 ccocado ol odo Ll [T R June 24 | July 22
1873 June 2R f July 28
New York Commis- {1863 June 18
sion of Fisheries. {1869 .| June 1
1870, .| May 95
1871 ..| May 18
1872 | May 17
1373 . do .| May 20| June 30
Pennsylvania Com- 1873 .| Edward Boehme | May 10| June 15
wmission of Fish. 11 W. Welsher. .

eries.

Average
temperature|
of water.
L T
g 2
i3
S e
AR
616 | 65,6
622|719
3.2 |8
G0

“ Shad taken.

e
ST

311,0511,96% ...

vumber of eggs. ;

l Ripe females.

Ly

2

3

*

2, 170, 0600

we
=

20 | 495, 000
. 1 PO
.......... ~..Y77100, 000

2, 570, 000
.l 2, 160, 000

.| 1. 530, 000
| 5,825, 000

..154, 620, 000

2, 4212,362 ...
946‘2 632, ...

63, 177, 000
92, 065, WO

44, 556, 000

2, 604, 000
8, 620, 000
&, 750, 000
. 740, 000
500, 000

=

1, 61,000 |.

Young shad re-

2

40,
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I.<REPORT (N THE FISHERIES OF THE GREAT LAKES ; THE RE-
SULT OF INQUIRITES PROSECUTED IN 1871 AND 1872.

By James W. MILXNER.

A—INTRODUOTORY REMARKS.
1,—OUTLINE OF OPERATIONS.

) In carrying out the work allotted to me in the region of the great
dke.s, in 1871, I made a tour of the entire shore of Lake Michigan and
® Islands, visiting nearly every fishing locality, gathering testimony
Of the fishermen as to the present condition of the fisheries, its compari-
80n with former years, the kinds of nets in use and their effect on the
Numbers of the fish, and the opinion of the net-owners as to the influence
of protective legislation. The visit to the fishing-grounds afforded op-
Df’rtunities for acquiring information in the modes of fishing, the spe.
Cles captured, and some knowledge of their habits, of which I availed
Inyself as far as I could. A collection was made, embracing nearly alt
the 8pecies ot the lake, which was, unfortunately, lost with the building of
the Academy of Sciences in the great fire of that year in Chicago.
Qn being notified by you that therevenue-steamer Johnson would afford
facilities for dred ging, I went on board with a dredging outfit in Septem-
er, after returning from the north shore of the lake, and remained with
the steamer during a cruise of two weeks, dredging whenever it was
‘Posgible, though the stormy weather during the trip prevented as exten-
SIve work as was desirable. Enough was done, however, to obtain a
l‘mowledge of the general distribution of invertebrate forms throughout
an depths, and a collection of crustaceans, mollusks, and insect larvee
Secured, which met; the same fate as the collection of fishes in the fire.
he late Dr. Stimpson had previously identified most of the species as.
the same ag those of his own collection on a dredging expedition in
1870, The general distribution of white-fish food throughout the lake,
bottom was sufficiently established. 4
Tn 1872 localities on Lake Superior were visited, a collection of the
fishey obtained, and ample notes of their habits recorded. The fisheries
°f Detroit} River and a portion of Lake Erie were examined, and informa-
on gathered with reference to fishin g-interests, and specimens of the
shes preserved. From Detroit River a quantity of white-fish spawn was
Obtained and impregnated and placed in the troughs of Mr.N. W. Clark’s

8tching-house at Clarkston, Mich., with which gentleman a. contract
S. Mis, 74-—1
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was made for their care until ready to be turned into the waters.
Arrangements were also made with Mr. N. W, Clark, and Mr. H. F.
Dousman, of Waterville, Wis., for the care of the salmon-eggs furnished
.for the States of Michigan and Wisconsin.

A correspoundence was opened with gentlemen of Wisconsin, who used
“their influence in obtaining a sufficient appropriation from the Staté for
‘the expenses attending the introduction of salmon into its waters. Dr.
.J. W. Hoyt, Dr. I. A. Laphawm, Hon. L. J. Farwell, and Mr. H. F. Dous-
.man cordially assisted the movement and obtained the required aid.

During the legislative session of Michigan, by invitation from those
interested, I visited the capital, and afforded such information as had
been obtained with reference to the fisheries, and at the request of the
chairman of the house committee drew up a bill for the appointment of
commissioners of fisheries for the State. During the session an ap-
propriation of $15,000 was made to defray expenses of propagating food-
tishes in order to increase their numbers.

An attempt was made to interest all the States bordering on the lakes
in the matter of protecting the fisheries, most of them having had the
subject presented in some form previously. Letters addressed to the
‘Governors were referred to the proper committeesin the legislatures. In
-Ohio and Indiana the guestion came up in one form or another during
the winter session. Illinois, though possessing a small extent of lake-t
coast, and having a large interest in the fish-sales of the Chicago market,
has not yet taken the matter into special consideration.

The fish-dealers of the lakes were addressed, either in person or by
letter, and as full statistics of the catch of 1872 obtained as possible, in
order that the importance of the interest might be better understood.

2.—ACKNOWLEDGMENTS OF ASSISTANCE RENDERED.

1 desire to refer to Mr. William D. Palmer, of Chicago, and Capt. Sa.
-ael Clement, of Waukegan, I11.; Capt. E. Butlin and Mr. William Wrighs,
of the Goodrich steamer-line; Dr. 1. A. Lapham, of Milwaukee, and,
Mr. H. F. Dousman, of Waterville, Wis.; Mr. George Clark, of Ecorsé!
Mr. J. P. Clark, of Detroit, and Mr. N. W. Clark, of Clarkston, Mick«
for various assistances and traveling-passes, materially lessening the
expenses of the work; to Mr. E. W. Blatchford, of Chicago, I11., for tb®
use of instruments for deep-sea work and a complete set of nets; t0
Capt. David Evans and bis officers, of the revenue-marine service, f0f
their cordial assistance during the dredging-trip; to Mr. J. L. Ingallé
of Waukegan, Ill., for valuable aid in obtaining information through #
long extent of shore that would otherwise have required a person{*
visit; and to many others who afforded information and support to th1®
work. ' ‘

In the following pages will be found the statistics of the catch of 0B®
year, conclusions with reference to the decrease of the food-fishes, the
methods to be adopted for their restoration, the economical and nzytﬂr"'
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history of the more important species, and the general results of the
Work of the past two years. :

B—GENERAL CONSIDERATIONS ON THE LAKE-FISHERIES.
3.—INVESTMENT IN THE FISHERIES.

The fisheries of the lakes are an industrial interest oflarge extent and
Considerable commercial value, of which little is known except among
those directly interested.

Back from the lakes the very prevalent idea is that fishing is an un-

brofitable employment for an irregular class of men who eke out a
Ieager subsistence from year to year by this pursuit. Though the risks
and uncertainties of this vocation make the yearly income very variable,
the investments of fishermen in their stocks are quite respectable sums,
and compare favorably with the farming-communities, being all the way
from three hundred to twenty thousand dollars, their sales reaching in
Some instances as high as $7,000 from-their own nets. This refers to
those men only who actnally superintend their own fisheries. A few
dealers who furnish the nets on shares sell five or six times as much
In a year, Nor is there any truth in the aspersion on the class of men,
Who are industrious, hard-working citizens, and, considering the hard-
Ships and exposures incident to their calling, singularly free from the
habit of hard drinking.
_"The fishing-stocks are necessarily a less stable investment than farm-
Ing-lands, liable to frequent loss and injury, and as the success of &
ﬁshing-season depends much on the character of the weather, there is
of course uncertainty in the yearly income.

The saine as in other vocations, the alternation of abundance and
8carcity does not develop the provident faculty that accumulates prop-
erty, for though as a class not given to dissipation, they spend their
oney freely for comfort and good living when the fishing is prosper-
ons. In spite of all these unfavorable- conditions many attain com.
fortable circumstances.

The investment of fishermen and net-owners by itself is not inconsid-
erable. Under your instructions last year I visited nearly all the

- fishing-ports on Lake Michigan, and made an accurate count of the
fishing.stocks owned and used on the lake.

In the following pages are given the statistics of permanent invest-
?-897.1115, of the number of men employed, and their wages, for the year

Investment in fishing-stocks oni Lake Michigan in 1871. -

?80; Pound-nets, average value $500.. .ccoeriiernsreaieiiittanneinans $140, 500
= E{“ﬂlots’, “heavy-rigs,” average valuo $725 . coovceveveviran coccanenaan. 73,950
8 gill-nets, “light-rigs,” nverage value $225...... .ccceu.oesl eeeeeceran e 78, 300

S8 hoate, average vAIUE $500. ... vueeneeerennnreannanneneaneecnnnmeeaioes 49,000

- 948 Mackinaw boats, average value $100.......ceicurviiianvrenaennnnseaass 34,800
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143 pound-net boats, average value $50.. ... ..ot oiiiiiiiiiiiiii o, 7,150

" 100 anchor-boats, average value $25 ... .cocooi il iiii e 2,
4 steam fishing-boats, average value $1,800... ... ... ... ..o iean... 7,200
L HCROOMET - v veme it ieccee ceamcscanancanneaacecennnsamccne caamer amnn 3, 000
500 shanties, average value $30 .....c..... e S eae v e aaen s 95, 0600
100 ice-houses, average value $100 .. .o ivene emaareercennar connciae seannn 10, 000
PO
Total of fishing investment. _..... ... ... ... oo .ooc. e imeas 431, 400

The current working capital employed in the fisheries, omitting wages,
and including packages, inspection, salt, ice, freightage, and repairs
is a large sum of money, probably as much as $150,000.

The number of men employed by the nets of each kind is very upi-
form.

For three pound-nets, a crew of five men is necessary, while wher
bat one or two are employed, at least four men are required.

The ¢“heavy-rig"” gill-net stocks, working a large boat, and fear and
five gangs of nets, with from twenty-five to thirty-six nets to the gang:
have five, or six men to the crew.

The ¢light-rigs,” with a 22-foot ¢ Mackmaw boat,” and three or four
gaugs of from eight to twenty nets, have a crew of two or three men:

It will be observed that the boat is the unit of a fishing-stock. I¢
is so considered among gill-netters, as they speak of so many boats
“light-rig,” or “heavy-rig,” in a locality. It has not been adopted
among the pound-net men, though it would apply nearly as well, )

Though the number of boats represents the number-of separate es
tablishments, they do not, however, correctly number the proprietors:
There are net-owners on the lakes who have from twenty to thirty
thousand dollars invested in nets, and who furnish nets and full outfit
to as many as forty establishments, in the «light-rig” gill-net fisheries:
the fishermen, in the parlance of the lakes, ¢ filling? the furnished half
barrels on shares. :

On Lake Erie there are net-owners who employ a sufficient number
of men to run forty pound-nets, paying wages and receiving all tho
fish. On the other haud, the majority of esmblishments, managed bY .
the owners, are partnership concerns.

Out of about two thousand men engaged in the ﬁshenes of Lake
Michigan, but a few more than half are men receiving wages, and som®
of these are the minor sons of the proprietors.

The time for which the men are hired varies in different localities. 17
a large region of the lake-fishing, the season lasts from seven to eigh
months.

Asearly as the month of April, before navigation has opened, th°
fishing-boats are plying daily from their harbors to the fishing-ground®
often finding the run of fish plentiful at this season., In 1871, many ©
the fishermen began the season before the middle of March. In the
fall they prolong the work late into November and even Decembe”
and in very open wiuters, from a few ports, nets have been set, withiB
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zﬁr% 01‘. four miles of the shore, every month in the winter, continuing

@ fishing throughout the year.

i here fishing through the ice is carried on, men are employed for
Winter worl, _

On Lake Michigan, in 1871, the summer fishing in the vicinity of
. aukegan, Ill,, afforded employment to about forty-four men dur-
12g three months of the year; the spring and fall fisheries of the lake
°mployed about eleven hundred and eighty men during five months;

® year fishing employed about seven hundred and sixty-five during
&bout seven moaths; in all,about one thousand nine hundred and eighty-
ling men, of whom only about nine hundred men received wages. The
total outlay was about $180,000 in the season.

4, —THE EXTENT OF THE LAKE-FISHERIES.

No attempt at obtaining any very complete statistics of the product
of the lake-fisheries has hitherto been made, and in the census reports
Of the United States few and fragmentary figures of this large interest

ave been given. A complete exhibit, or one as complete as may be.

Made of most of the market commodities, would be difficult to obtain,
A8 a large amount of fish is used in the local demand in the vicinity of

® fisheries, which is sold directly by the fishermen to residents, ped-

€18, and traders on steamers, and no account of it is kept. The tables
Of steamers and vessels are also supplied in this way. There are also
& large number of small dealers, who keep no books, receiving and sell-
g fresh fish in lake cities. So that of a large amount of the fish
®aught no record is made; and of the quantities taken reliable statis-

168 of not more than about seventy per cent. can be obtained.

The handling of the lake-fish on the market employs quite an amount
of capital, Large warehouses are necessary for storage and the assort-
- 10g and inspection of the fish, and are to be found in all of the larger
Olties. In the salt-fish trade, great quantities of salt come a second
time into demand, for use in repacking.

Of late years a process of freezing has been resorted to for the ship-
ent of fresh fish, This process has been patented, and the right sold
1n al] the important cities on the lakes. Large freezing and preserving

Ouses have been erected, and hundreds of tons of fish are frozen while
fregh, and shipped in this condition to New York, Washington, Oincin-
Nati, Saint Louis, Omaha, and intervening cities.

any of the dealers employ small steamers in visiting the fisheries,
dnd gathering in the fish that are salted on the shore.

For the purpose of showing the extent of the fisheries, and their
¥alue as a commercial. and food resource, we have attempted, since the
Close of the fishing-season, to obtain an exhibit of the catch of the year,
A8 complete as possible, for the whole extent of the lakes. _
£ hough most of the dealers responded cheerfully to the application

Or figures from their books, a few failed to comply, and the tables are
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in consequence deficient of some large quantities handléed by dealers
in such places as Toledo, Ohio, and Detroit, Mich., and in 4 few poirnts
of losser importance. The sales in Cleveland are large enongh to
compare with those of Bandusky, Buffalo, and Chicago, but the
amounts obtained from that city, though cheerfully afforded by all whe
had them at command, are those only from original points, directly
from the net-owners, and the gross sales were notin our possession. BY
far the larger proportion of the catch of Lake Huron and Lake Superior
finds its way into the markets of which wehave afforded statisticsy
and the deficiency of the sum-total of their catch will be what has been
shipped into the interior of the State. From these causes probably
fifteen per cent. of the quantities put upon the market are not in the
tables, while the local consumption before referred to, would add still
more to the totals; in all, perhaps, twenty-five per cent.

5,—STATISTICS FOR THE YEAR 1872.

The fishes in the tables are classified according to the system adopted
at Sandusky, Toledo, and Cleveland. This system includes under ¢ hard
fish” the wall-eyed pike, called pickerel on Lake Erie, Stizostedion ameri-
cana Cuv. and Val. ; the black-bass, Micropterus nigricans Cuv.; and the
Micropterus salmoides (Lac.) Gill, mss.; the lake-pike, Esox lucius Lin.;
the muskellunge, Esox nobilior Thomps.; the salmon-trout, Salmo namay-
cush Penn. ; and the white-fish, Coregonus albus Les. The skinned cat-
fishes, selling for tho highest prices in the market, are also included.
Under the head of “soft fish” are comprised the sauger, Stizostedion
grisea DeKay ; the white-bass, Roccus chrysops (Raf.) Gill; the suckers,
Catostomus communis Les.; C. aurcolus Les., C. melanops Raf., and the
carp, Carpiodes cyprinus Les. “Mixed fish” includes both kinds.

'* Statistics of the nuntber of pounds of lake-fishes received by first hand-
lers for the year 1872, :

Lako Sturgeon. | Salt fish.

Place. Hard fish, | Mixed fish.| Soft fish, herring.

Rochester, N.Y ..

11,725
Buffalo, N. Y..

1,471,028

78,000 |..

lirle, Pa...... .. 103,446 |...
Conneant, Ohio...... ...... 187,498 |....
Asbtabula, Obio............ 27, 820
Cloveland, Ohio............ 1, 016, 843

iSandusky, Ohio..
Put-in-Bay, Ohio.
Haron, Ohio......
‘Loledo, Ohio... 4 ..
Detroit, Mich.......covn..-- 2,346,100 |..
tMackinaw, Mich.......... 471, 468
@Grecn Bay, Wis....coooeidceenneannn.
IMilwaukee, Wik, oo..ooanacfiaeeraenen

Chicago, NN............ 000 4,713,108 17,784 | 7167613 85,1477 2,519,500
In mﬁus of vesselafrozen| ’ e " e
in on Lake Superior......|eeeeceemeeee]oninenneenas]ivnnnail, Y 270, 000

173 SO 13,640,927 | 1,153, 205

9,387, 808 | 4,122,621 | 745,647 | 10,199,800

*All quantities exchanged between the places named, aftor being recorded for their original markety
are deducted from tho receipts of the subsequent one.

{ The figures opposite Sandusky include both the fresh and salt fish.

! Incompleto.

§ Obtained only through newapaper sources.
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,"Tbe sum-total of this incomplete record is 32,250,000 pounds of fish,
With a value of 1,600,000,
The two ports handling the largest amount of fish are Chieago, I, and
Uffalo, N. Y. Their relative figures are shown below:

. Place, ;Ha.rd Bsh. lg;‘lfd Soft fish. hl';drz:}i(:g. Sturgoon.| Salt fish.| Total. ’ Value.
‘\
aff; v M i
gm'“o, N. Y.} 2,498,750 feeeenn. o] 930,350 |oeeneee e ... 3,008,000 | 6,374,100 | $333, 625 08
2ago, 111...; 4,712,108 | 18,800 ) 17,784 | 167,673 T25,1477| 2519500 | 7 461,104 | 414,717 50

Sandusky, Ohio, Detroit, Mich., and Cleveland, Obio, would also
Show large figures in their gross sales. The table of statistics, as it
8hows in most cases only the original quantities received from fishermen
“‘_‘d markets not recorded, of course does not exhibit the entire business
ofthe different places.

C—~CHARACTER OF THE FISHING INDIFFERENTLOCALITIES.

. The seasons and methods of fishin g vary very much in different locali-

tieg, _Slight differences in market demands at various points influence
h‘?’ capture of certain species. Difference in depth of shore-waters con-
F"Ols the range of some kinds of fishes, The season varies somewhat
4 different parts of the lakes, while the number of nets and men to
he boat, as well as the size of the boats, is dependent on numerous
Conditions.

6.—IN LAKE SUPERIOR.

In Lake Superior, within the bays and among the islands, the pound-
Bets are used. The bold shores of the greater pact of the lake will al-
WVays prevent the use of these nets to any very injurious extent; though,
from the local habit of the white-fish, some of the best localities may be-
Come depopulated.

The principal fisheries are in the region of the Apostle Islands and at

hite-Fish Point. In both places pound-nets are 1n use, but the gill-
Rets are, thus far, used in greater number, The other fishing-localities
of consequence this season were at Grand Island, Marquette, islands to

!10 east of Keweenaw Point, and Superior City. The Canadian fishe

Ties, except those of Michipicoten Island, are principally under the

udson Bay Company’s control, at Michipicoten River, the Pic, and at
t. Ignace Island, and are all gill-net fisheries.

7.—IN LAKE MICHIGAN.

s the fisheries of Lake Michigan were worked up in detail in the
i?f’al“1871, a description of the character of the fishing in different
Ocalities may be valuable for the Jight it may afford as to the neces-
8ity of discrimination in legislating for different regions. .
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Beginning at South Chicago, near the head of the lake, there weré
‘ten pound-nets, distributed along about eleven miles of coast, lying
‘three miles to the north and eight miles to the south of the Calume?t
River. Unlike pound-net men in other portions of the lake, they heré
.seek to catch every variety of fish, finding sale to the peddlers of every
thing but the dog-fish, Amia calva Lin. :

At Chicago there were six boats fishing with trot-lines off the mouth
of the river; their catch being almost entirely the perch, Perca flaves:
cens. One man is employed during the season at Milwaukee catching
bait, shipping tubs full of minnows daily. ’

C\I‘here has been no nét-fishing here for years, the few experiments
made proving failures. It is quite possible, now the filthy carrent of
the river no longer flows into the lake, that there may be some success
with nets. : .

At Evanston, the pound-net fishing was of very much the same char-
acter as at Calumet. At both points they have a spring and fall season,
taking out the nets in hot weather, when the fish leave the shoal waters.

From Lake Forest and Waukegan to the Wisconsin line were twenty-
seven pound-nets, fishing for both the fresh and salt fish markets. Inthis
region comparatively few fishes are taken other than the white-fish. Opeé
proprietor has built a smoke-house, preparing and boxing the smaller
white-fishes for the Chicago market, where they are sold as smoked
herring. If there were no other objection to the capture of the small
white-fish, than their useless destruction, this could be easily remedied
by disposing of them in this way, as they find a quick and profitabl®
sale, the demand being far in excess of the supply.

The season here is different {fromn most other parts of the lake. Instead
of aspring and fall season, with an interim of two months, in which
the nets are taken ont, the fishing, beginning late in May, lasts until
the first week in September; the fisheries baving their greatest run
-during the months in which the least fishing is done at most points o
the lake. ' .

It will be observed thatin Illinois’s share of the lake-shore no fishing
is done, save with pound-nets. It is mot likely that gill-uet fishing
would be undertaken here if pound-nets were prohibited, as it would
e too hazardous of life and property. Gill-net fishing is adapted only
t0 & coast with good boat-harbors, or at any rate favorable lees, as it
high winds, driving heavy seas on the shore, there is great difficulty i?
landing, and often when there is not sufficient sea outside to prevent
takipg up the nets, it is very difficult to launch a boat that would expe-
Tience no inconvenience when once fairly out from shore; so that net8
from a shore like this often remain out for days, while a few miles O
from a harbor the boats run out and take up every day. Frequently
they are caught in a gale when outside, and are obliged to run for
harbors twenty or thirty miles to the north or south because of the dan”
ger they would incur in beaching. The large number of deserted fish-
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lag-shanties along the beach, on the east shore of the lake, attests the
lInDra.ct:icability of gill-net fishing from a lee shore.

In this extent of shore there is no spawning-ground known for either
he trout or the white-fish, though the fishing is not carried on sufficiently
late in the season to find the species named upon their spawning beds.
“ From Kenosha to Sheboygan are some thirty boats, working the

large gill-net rigs,” having from five to six gangs to the boat, and

Omtwenty to thirty nets to the gang, making the string of nets a
ile or more in length, and requiring a crew of five men. They run
%ut from shore from eight to twenty miles, according to the range of
the white-fish and trout at different seasons. The boats used in this
Tegion are principally what are called the ¢ square stern.”

At Kenosha five of the boats are “ Norwegians,” and one a steamer,
Témodeled from a large < Huron boat.”

y At Milwaukee, for a time, the most of the boats were the sloop-rigged

Norwegians,” afterwards abandoned, and the square stern adopted;
:‘}llld during the past year small steamers were substituted for some of

€se, .

On this line of coast, and farther north, where steamers land daily,
the bulk of the cateh is shipped fresh, in ice-boxes, to the Chicago
dealers,

In the northern half of this extent of shore there are some twenty-
four pound-nets, for the most part packing their fish, as the steamers

0 not land at the points where they are located.

The catch throughout this region is almost wholly white-fish and
*tTOut, the gill-nets in the spring and fall taking a quantity of *law-
Fers,” Lota maculosa, that are thrown away as useless, except where
3'small local demand is supplied in the towns. The spawning- grounds

egin to the southward of Racine, Wis., and are found northward along
he whole extent of shore. ‘

At Two'Rivers, and north to the islands, the boats are ¢ Mackinaws,”
Working the lighter rigs of gill-nets, with from eight to twenty nets to
be gang, and three or four gangs to the boat, with a crew of from two
t? three men, and running out from shore seldom more than seven or
®1ght miles.

This is the character of the fishing with gill-nets—after excepting
hie Door Islands, where a few steamers and large sail-boats are used—
Or Green Bay and its islands, the north shore, the Beaver, Fox, and

anitou groups of islands, and the east shore of the lake, as far south
% Manistee. The gill-net catch, throughout this line of coast, is little
8lse than white-fish and trout, except in Grand Traverse Bay, where the

lack-fin, Coregonus nigripinnis Gill, (Mss.) is found abundant.

At Point aux Barques and Seul Choix Point, o large type of the
g‘(’:’egonus albus is taken, feeding principally on the Myside. Fishes of

8ht, ten, and twelve pounds are common in every lift, while as high



10 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

as eighteen pounds are claimed to be occasionally taken. Gill-nets with
a mesh of five inches are in common use in this vicinity.

The pound-nets, fromn the head of Green Bay as far north as Pesh-
tigo, take little else that are made use of but lake-herring. A fow
pickerel and wall-eyed pike—dories, as they are called here—are packed,
while sturgeon are thrown away.

From Peshtigo, north, the catch is principally white-fish, with a few
trout, pike, and sturgeon. In this region of shoal waters these nets

- are frequently set four and five miles from shore, some of them in forty-
five feet of water. _ ' '

The west shore of Green Bay is the great pound-net region of the
lake, about ninety pound-nets having been in use the past season.

Green Bay is the home of the wall-eyed pike, or dory, Stizostedion
americana—as they are here in larger numbers than in any other part
of the lake.

The sturgeon are taken in great abundance in this region, and ar®
almost universally destroyed. They come into the nets in great num-
bers in-the early fall, and are pulled into the boats with the gaff-hook)
and thrown upon the offal-heap.

A pound-net, one long leader with a pound at cach end, was set ab
abont six miles from the land, off Big Bay de Noquet, on a 36-foob
gshoal. The proprietors owned a small schooner, which they kept an-
chored alongside. They did remarkably well, catching a large grade
of fish..

From Seul Choix Point, eastward to Mackinaw, and southward t0
Little Traverse, Michigan, the pound-nets are used with success. It
Grand Traverse Bay, and at Leland, they succeed during the fall sed-
son ; but from this point south, along the east shore of the lake, pound-
net fishing has proved an entire failure and has been abandoned.

Frowm Manistee, south to Michigan City, the larger gill-net rigs again
come into use, with four and five men to the boat. The fishing is don®
from seven to ten miles from the shore, until, near Saint Joseph, the ¢ru8-
out” reaches from twenty to twenty-ive miles. There is no spawning’
ground from Saint Joseph southward, and consequently no late fall
fishing. : ’

From Manistee, south, the bulk of the fish caught are packed in ic®
and shipped fresh to Chicago, and a few to the interior of Michigan.

In the winter season, after the surface of the water in Green Bay b#3
frozen to a sufficient thickness, the fishing is again begun to a limite
extent, Holes are cut through the ice, with chisels made for the pu¥’
pose, and baited hooks are lowered, in hopes of finding a school of trott
in the locality. If unsuccessful, other holes are cut at a distance aps*™® .
until the fish are found, when they are hauled out as fast as they bité
a fisherman taking from twenty-five to seventy-five a day, weighinf
from one hundred to three hundred and fifty pounds, which are haule
home at night on a hand-sled.
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\Gln-liét's are set beneath the ice, by cutting holes a rod ot more apart,.
¢ sliding alinie along from one hole to ancther, until the desired dis-
tance jg attained, when a gang of nets is attached and drawn through.
,_The fisherman has a shanty, placed on runners, with a section of the
oor removed, and with a good fire in the stove,within a few feet of

him, ne lifts his nets and removes the fish, entirely protected from the
Weather,

i During the past winter, a pound-net was allowed to freeze into the
ce

© 3nd 4 shanty built over the crib, or pot, so that it could be lifted
rough the opening, daily, without inconvenicnce.

4

8 —IN LAKE IIURON,

Ou the greater part of the American side of the Lake Huron shores
¢ fishing is qQone with gill-nets. Therc are & number of pound-nets in
Use in Saginaw and Thunder Bays, and a few at other localities. Seine-
ﬁs.h ing for the wall-eyed pike is done on a large scale near Bay City,
*ch,, on Saginaw Bay.
.. "“Xeept at the northern end of the lake, the large Iiuron boat is used
n}v the gill-net fishing, and gangs of from thirty to sixty nets are set at
rom eight to twenty-five miles from shore. At the northern end of the
3ke the Mackinaw boat is used, with fewer nets.
he fisheries of Saginaw Bay are somewhat unigue in character. Gill-
8 are set in the ordinary season from the shores near the entrance of
06 bay, Pound-nets are numerous on both shores up to the mouth of
the river; g4 many as two hundred have been in use at once. ‘
o 21036 to the mouth of the river are the seining-grounds. TFour or five
.irod Seines are in use on each side. On the one side where the current
Weeps shoreward they are made of coarse twine and have heavily
°8ded lines, and are strong enough to carry ashore slabs, logs, and
?.‘fery thing found in their way. The seine is laid out up-stream, and
- current sweeps it on the shore below, when lines are made fast to the
3¢ and it is drawn out by means of a 2-horse windlass. On the oppo-
‘1‘.(? Shore, where the current gsweeps out, there is the necessity for lighter
.e_l?les and heavy leads, as there is a tendency to lift the lead-line from
18 bottom and allow the fish to escape underneath ; a difficulty that jg
%1d to have never been entirely obviated.
6vA‘s 8oon ag the ice leaves the river in the spring, the seines are swept
ok ter 'fhe grounds, and usually immense quantities of Wa-ll-cycd pil_(e, ;?tzz-
o edion americana, are taken ; several tous are sometimes secured in a
>gle haul, and the result of the seasons’ fishing is often two thousand
ages. The fishing only lasts about three wecks,
©® pound-nets take a variety of species. The wall-cyed pike is the
o r¢ Numerous species, and the white-fish next. The fall fishing is said
€ the more important for this class of nets. o
an lhe. Winter fishing is very extensive. Holes are cut thrqugh the ico
@ gill-nets are set, pound-nets are allowed to freeze in, keeping only the

let;
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surface of the crib open. Wooden ¢ lurc-fish” are used attracting the
Mackinaw trout to the holes, where they are taken with the spear. Tem-
porary houses are built upon the ice, until quite a village grows up, an
traders take out small stocks of goods and establish stores, '
There is the most evident reduction of the quantities of fish taket
throughout the shores of this lake within a short term of years,

0,—~IN SAINT CLAIR AND DETROIT RIVERS.

At the head of Saint Clair River, large fisheries werein operation several
years ago, but the enterprise has gradually diminished, as the fish be-
came fewer in numbers, until now three or four fisheries have the fish-
ing-privileges almost entirely to themselves.

Between the mouth of Detroit River and the city are & number of
fisheries, employing a large number of men in the fall of the year, and
proving as lucrative to their proprietors as any fisheries on the lakes.

The “ Donds? of Detroit River.

These fisheries, known as ponds, are among the most extensive estab-
lishments of the lake. Large numbers of white-fish are kept alive int
them, from the fall of the year to late in the winter, when they are taken
out, and sold in the market at good prices. The best ponds are situ-
ated at islands in the middle of the river, where there is an ample eir-
culation of water, keeping the fish in vigorous, healthy condition for
months.

The pond is merely an *inclosure in the river, made by driving piles
close together, and afterward sheathing the inside with planks, leaving
joints of three-quarters of an inch width, to allow the free circulation of
water through the pond. At one end of the pond a gate is put im
hinged at the bottom of the river to a mud-sill, and the upper portion,
floating at an angle of abont 439, projects a foot or more above the sur-
face, closing the entrance to the pond. By pushing the gate beneath
the surface, with a pole, it is opened to the extent of one, two, three, 0F
more feet, according to the depth the top of the gate is pushed down.

The accompanying plate represents one of the best arranged and
conducted fisheries on Detroit River. The buildings for the men, the
net-house, and the store-house, with the windlass-sheds, are all in vie®"
It will be seen that the fishing is carried on by sweeping a seine in front
of the pend, that is drawn in by horse-power. When the brails com®
on shore the men haul in the seine until the bag is reached, when the
leads are thrown over the top of the gate, which is then pushed dow1s
leaving-an open space at the surface, of two feet, through which the
fish are emptied .into the pond without being touched by the hand, oF
taken above water,

At this fishery the seines in use are about one hundred rods long
A gang of thirty men are employed from September to the middle 0
November, working in two relays, night and day, and averaging abov
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one sweep of the seine every hour. In each pond from twenty-five to
forty thousand white-fishes, and a number of other species, are penned
up every season.

There are nine ponds belonging to American proprietors, and seven
belonging to Canadians.

10.—IN LAKE ERIE.

Lake Erie produces large quantities of food-fishes of several varie-
ties.. ' The wall-eyed pike-—pickerel, a8 it is incorrectly named in the
region—the blackbass, the white-fish, the lake-herring, the salmon-
trout, and the sturgeon, are all staple fishes; while, besides these just
named, a number of species of inferior food-fishes are shipped from the
western portiou of the lake, under the general class of .¢ soft fish.”

The large quantities of fish that have been taken from the western
part of this lake indicates the fact that shallow waters are more pro-
ductive of numbers than the deeper regions. And thisis not only estab-
lished by comparison with the other lakes, but is confirmed by the fact

*that the eastern, deeper, and larger portion of Lake Erie does not pro.
duce anyhing near the quantities. '

The western end, from near Huron, Ohio, is shoal, full of islands, and
a very great number of pound-nets are in use, the fish being carried to
the adjacent towns; Sandusky receiving thelargest share. In the other
part of tlie lake gill-nets are principally used.

11.—IN LAKE ONTARIO,

From the information received from Lake Ontario, it is evident that
the fisheries are more reduced than in either of the other lakes. There
are few fishermen engaged on the American side, and but a compara-
tively small supply of fish afforded.

12.—BOATS USED IN THE FISHERILS.

The boats used in the fisheries are of several kinds and coustructed
on very different models. The ¢ Mackinaw,” the ¢ Huron,” or ‘ square
stern,” the “ Norwegian,” and the *pound-boat,” are the ordinary boats.

The famous “Mackinaw” ot the lakes has bow and stern sharp, a great
deal of sheer, the greatest beam forward of amidships and tapers with
Kttle curve to the stern. She is either schooner-rig, or with a lug-sail
forward, is fairly fast, the greatest surf-boat known, and with an ex-
perienced boatman will ride out any storm, or, if necessary, baach with
greater safety than any other boat. She is comparatively dry, and her
sharp stern prevents the shipment of water aft, when running with the
8ea. They have been longer and more extensively used on the upper
lakes than any other boats, and with less loss of life or accident. The
objection to the more general use of the Mackinaw is that her narrow-
ness aft affords too little room for stowage. They are employed entirely
with the light-rig gill-net stocks,and are usually from twenty-two to
twenty-six feet in length. Lake Superior, the northern balf of Lake
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Michigan, and a large portion of Lake Huron, are the regions where
they are in general use.

The ¢ Huron ” or ‘“square stern” is the boat in most general favorl
where the large gill-net rigs are employed. It is the ordinary model of #
schooner-rigged sail-boat, with less sheer than the Mackinaw, but with
plenty of room for nets, fish, or half-barrels. The better models are
faster than the Mackinaws. They are generally from thirty to forty
feet in length; in most of the regions where they are employed the
figshing is done much farther from shore than in the “light-rig” localities:
An inquiry into the_ history of loss of life and accidents among the
fishermen of Lake Michigan indicates that these boats had suffered the
most, partly, no doubt, because of their longer runs out from shore.

The % Norwegian” is a huge, unwieldy thing, with flaring bows, greab
sheer, high sides, and is sloop-rigged. She is absolutely dry in ail
weathers,’and though perfectly safe, and with ample room, she is only
uged by the Scandinavian fishermen, most other fishermen objecting t0
her slowness and the great labor of rowing in time of a calm. ThesC
_boats are in use in but véry few localities. They are from thirty-five t0
forty feet in length. '

The pound-boats in nse in the western end of Lake Erie are very _Well
adapted to the purposes for which they are employed. They are flat’
bottomed, wide-beam, very simply-made boats, with a large center
board, and carrying two very tall spars, and a wide spread of canvad.
They are quite fast before the wind, and very roomy. They are used
in transporting the fish from the nets to the warehouses and freezing
houses. They are usually forty feet in length.

The ordinary pound-net boat is flat-bottomed, is made from rough
boards, and managed with oars only.

The small steamers now used in a few localities are built much after
the model of the small river-tugs, but with no upper works, and with
wide hatchways extending along half the length of the deck. They a#e
used only with the heavy gill-net rigs. ’

D—THE DECREASE OF THE FOOD-FISHES,

The special investigation in reference to the decrease of the food-
fishes was prosecuted among the fisheries of Liake Michigan. The if”
.pression prevails that there is an alarming diminution of the food-ﬁshﬁs
of the lakes. This is the ordinary feeling among dealers, a majority ¢
the fishermen, and the people generally.

The supply of fish for the Chicago dealers has steadily increased with
the demand, for a number of years, until this season. This is their 1€?
timony, and is evidenced by statistics of inspection, kept on file a.u_lo_l?g
the city’s papers since 1854, This is to be attributed to the fact thaY
the territory fished over has increased in this lake, and that, wher_eYﬁt
‘the lines of steamers and railroads are extended, fisheries are esta_bliswd
-at new points. From Lake Superior, too, since regular communicatio?
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l,;as ﬁeen opéned, a large amount of fish has been shipped. to the Chicago
arket, '

13.—1THE EVIDENCES OF THE DECREASE.

Smﬁstics to prove decrease are hard to find, as but few records are
Pt in the localities where the fish are caught; when they have been
Preserved they show an evident diminution.

The summing up of shipments from the pier at Two Rivers, Wis., affords
the followin g:

1867.
Fresh fist Poands.
P PP P 332,000
t fish, 6,351 PACKAEOS . ¢ oottt it tateet ce e e e 635,100
1368, '
P’l“h B8N L e e 153,950
Bt fish, 4,670 PACKAZES - - <« oo enee oo e e e e 467,900
g ' 1869. : :
,P;f-‘*h 8D e e e e e e e 185,350
LI, 661 PACKAZES <+ e e e e e e e e s 366,100
P 1870.
S b e 203,100
Mt figh, 2811 PACKAGOS. «« - -+« v ne e e emeae et e e e aannn 281,100

At this port the decrcase has been fifty per cent. in four years.
'tog ﬁ}‘m in Mackinaw, receiving yearly a large amount of fish, by reference
17 (‘):)elr books gave the following figures, as totals of shipment: In 1869,
-an’d 0 Packages, of one hundred pounds each; in 1870, 13,000 packages;
- though they had not carried out their records for 1871, said they
ould fall very much short of the fignres for 1870.
-ln(?;lhe best evidence of decrease in the numbers of the fish is the testi-
Y as to the few nets used formerly, with the same or greater success
'Ofatils had now with about three times as many. Formerly, too, many
elin © nets were made of coarse cotton, not as well adapted for entan-
. g 2 fish as fine linen twine; the mesh used was one-fourth of aninch
Iger, and, it is claimed, the fishing was done much nearer shore.
o n:;: labor, more expense, and more skill in the construction and use
w3 are required now than formerly, and for the capture of a less
“Quantity of figh,
© white-fishes are smaller now than formerly; in early times it
now (iltth‘at on an average fifty gill-net fishes would make a half-barrel;
of t hreqmres about eighty or ninety.
trout Se lsmp]e fishes taken in the lakes—white-ﬁsh, Coregonus albus;
he n ’an imo namaycush ; herring, Coregonus clupeiformis—there has
CcasieVldent decrease of the white-fish and the trout.
eries, a1 Znally, gfter several years of swall encouragement to the fish-
shop (;, Tl(;me pomf; hopes are revived by a heavy run of fish upon the
Quantitieg e finvestlgatxon f01'- decrease cannot be understood from the
Means q; o fish taken at isolated places; the fishes are not by any
Istributed evenly throughout the lake, but range in large colonies

8 Raj
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and run pear the shore at different points, while the majority of locall-
ties may be entirely destitute of fish.

14—WHEN THE DECREASE BE(xAI\

The oldest tlshermen I have met claim from twenty-five to twenty-eight
years’ fishing in the lake. They assert the fish to have been abundanby
running in near shore, and that hauls of large quantities were made with
the seine.

The custom in many places was to employ the Indians to wateh the
shore for a near run of fish, and when discovered draw-the seine around
them. Immense quantities were taken in this way.

There are no recorded statistics that show a reliable calculation of
dates, but the testimony of fishermen, dependent on their recollection of
their purchases of nets and changes in their modes of fishing, places the
beginning of a marked decrease within about ten years.

15.—THE AMOUNT OF DECREASE.

The atnount of decrease, in the absence of statistics of capture, cannot
be decided very definitely. The records of shipments from Two Rivers,
on a previous page, show a decrease of fifty per cent. in four years.

The reduction in the number of boats at different localities, perlnps
indicates to some extent the amount of decrease in the fish.

In 1858 there are said to have been thirty-three gill-net boats, ﬁshm,,
from Milwaukee, Wis. In 1871 there were but fourteen.

Between Kenosha, Wis,; and Chicago, Ill., the pound-nets have
diminished from thirty-six in 1869, to twenty-seven in 1871.

At White-IFish Bay, Door County, Wisconsin, formerly an extensive
fishing-ground, there are now but three pound-nets.

A profitable fishery at North Bay is now entirely abandoned. -Tbe
ponnd-net fishermen at Two Rivers complained of the scarcity of
white-fish, and one asserted that alaw prolubltmo pound-net fishing
would not be a very serious loss, in considération of the poor success
they had had for a few years. Compare this condition of things with
the record of 1864, in the report of Hon. Theodore Wendell to the
Michigan legislature, in which, from four pounds, 2,300 half-barrels of
fish were taken in White-Fish Bay, Wis., and with a few more nets &
firm of fishermen, Sage & Douglas, took 4,000 half-barrels in,the sam®é
region. The pound-net men generally acknowledge the decrease of the
fish in their own localities, and attribute it to various causes.

At Ausable, Mich., on Lake Huron, there are said to have been fort}
two boats in 1863 whlle at present there are but six,

The ‘estimate of decrease, within safe calculations, is all of fifty per
cent., which, in a period of ten or twelve years, is sufficiently large %0
be alarming.

16.—THE CAUSE OF THE DECREASE.

If the take of fish, by nets of all kinds, is greater than the naturﬁl
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annyg] increase, the numbers must of conrse diminish,and over-fishing
'S to be considered in investigating the causes of decrease. Still, it is
very evident that much more wholesale causes than merely the num-
JCr of nets in use exist in the lakes, the principal one being the capture
n la-rge numbers of small fishes by the pound-nets.

he taking of full-grown, mature fishes, so long as all are preserved
aud used for food, cannot be questioned as a legitimate and rightful
OCcupation, The capture of half-grown, immature fishes is less le-
gitimate, not only from the fact that the number is diminished by the
Amount, taken, but that the supply of full-grown fish in the waters through-
out a term of years, being no greater than the demand, it is evident
that jf this demand is filled from half-grown individuals their numbers
will diminish from year to year at an accelerating rate. And this ac-
celel‘ating ratio of loss is seen to be multiplied many times, when we
take ingo consideration the fact that the supply is barely kept up if
Oy those fishes are taken, which are sufficiently matured to have
SDawned onece or twice, while the destruction of fishes, too young to
lave spawned, must reduce the natural increase by perhaps hundreds in
the death of each one. :

f every fish that had passed the precarious embryonic stages and
®veloped into a thrifty swimmer of four or five ounces, had been al-
9Wed to mature, and to spawn once or twice before it was taken out of

® water, the supply of white-lish would not have diminished to any
8reat extent,

he capture of immature fishes is, without doubt, the principal cause
of 4 decrease,

he taking of fish in too large qnantities to allow of handling and
Dmsel“’atiou, the destruction of fishes too small for use, or of others be-
%ause they are not in a special line of fishing followed by certain fisher-
en, or the capture, when used, of those not old enough to spawn, are
all entirely wron g ahd destructive to the fishing-interests.

(16a.) The Dpound-nets.—In observing the lifts of white-fish taken from
16 pound-netg during the spring and summer seasons of fishing, along
C west shore, they were estimatéd to contain from one-twentieth to one-
Xth of small fishes, that, when prepared for salting, entrails and heads
lfemoved, would weigh less than eight ounces. These, among fishermen
Nupplyi“g. the peddlers, are all made use of. A few fishermen prepare

€M by a slight salting and smoking, and sell them in boxes, assmoked
'®rring, but the majority are compelled to bury them, as useless, as

°Y are smaller than any grade recognized in the salt-fish market.
he insl)ection-regulations of the Chicago market, that are accepted
refl‘oughout Lake Michigan, provide for three grades of white-fish, with
insel‘ence to size. The inspection is intrusted to the judgment of tho
of EIIGCtO}‘S without any very exact stipulations as to dimensions or weight
e different grades.
8. Mis. 74—2

si
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The standard of inspéction, of the best inspectors, which is also ap-
proved by most of the dealers, though not establishing the grade LY
weight, virtually makes the minimum weight of a No. 1 white-fish about
one and one-quarter pounds; a No. 2fish, about three-quartersof a pound;
and the weight of a No. 3 fish, from three-quarters of a pound to less;
this is after the head and entrails are removed.

On counting pound-net fish, as they were repacked by dealers, fish-
ermen’s uninspected packages, one hundred pounds, were found to con-
tain from one hundred to one hundred and eighty fishes; in the latter
case the fishes averaging less than nine ounces. Numbers of small
fishes, weighing from five te six ounces, are found in the pound-neb
packages. :

Certain localities, as the north shore of the lake, have a large type of
fish; but of pound-net white-fish, takeu in a season, throughout this lake
the average would not be above the No. 2 grade in weight.

An advautage the pound-net has over the gill-net, or seine, in wari2
weather, is, that in a large catch of fish it is possible to take out jusb
such a quantity at a time as can be handled, leaving the rest alive
and fresh until it is convenient to return for them

Inthe gill-netsthe lift must all be brought ashore at once, and what caft
be dressed and packed in a few hours are used, while the remaindef
spoil and have to be thrown away.

Pound-net fish are generally superior to gill-net fish to ship freshs
because they are always fresh when put in the ice-boxes, while those
from the gill-nets may have been dead twenty-four hours 01 nore.

(16 b) The gill-nets.—The whitelish taken in the gill-nets, in Lake
Michigan, will average much higler than No. 2 fish. TFrom referenc
to the books of dealers in Chicago, and an extended observation of the
gill-net fishing, it is evident that the entire cateh of the luke would 1ot
give as low an average weight as one and one-quarter pounds, The it
spection of fishermen’s shipments of gill-net fish seldom affords as low &
proportion of No. 1 fish as one-balf. _

The reasons for the larger size of the gill-net fish are in the facts ré-
ferred to on another page, in reference to the habit of the immatur®
white-fish to remain near the shore, the least depth employed for the
gill-nets, being twelve or fifteen fathoms, entirely outside of the rang®
of the smaller white-fish.

The gill-ucts destroy a great man*, fish in time of storms, when the
fishermen are not able to visit the nets for days at a timme, two or threé
days being sufficient during the summer-months for the fish to die @1
beeome tainted, when they are thrown overboard to rot on the fishing
grounds, making it offensive to the white-fish and driving them awa§-

The gill-nets, when they are lost, destroy fish by entangling them u-
til the floats become water-logged a,ml sink. They have been 01&1’1’]‘3
up, two years after waulq, while searching for nets recently lost, full ©
decayed fish. This is quite an extensive ageney of destruction, as
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Ereat lany gangs of nets are lost in. the lake every year by heavy
storms, anq many in the late fall by being left out until storms and ice
Prevent their recovery.
A species of fish of good size and really fair flavor is destroyed in
arge quantities in certain localities Dy the gill-nets, from the fact that
1ete 18 1o demand for it in the general market. " This is the so-called
‘lawyer,” the spotted burbot, Lota maculosa,oneof the family ot Gadoids,
o which belong the cod, the baddock, and the ling, all well received
M the market. The lawyer is rejected beqguse of a prejudice against
s appearance. The peddlers in Chicago, and the proprietors of fish-
Stands in Milwaukee, find no difticulty. in sellingit. Thelivers are very
arge, and are occasionally obtained in quantity, and regarded as a rare
1sh by experienced persons.
(16 c.) Throwing offal on the fishing-yrounds.—It is the uniform testi-
Mony of all fishermen that throwing offul or dead fish in the vicinity of -
le ﬁshing-grounds is offensive to tho white-fish, and drives lim away.
. The white-fish is peculiarly cleanly in its justinets, and has ‘an aver-
Son for muddy or foul water of any description. Mostlishermen regard
leir owy, interest sufficiently to be careful in this particular, while many
Carelesg and sghiftless men injure themselves and others by dumping
Offa] and dead fish anywhere in the lake where they find it convenient,
Peducing the catch of fish in the vieinity for several months. Unsal-
Able figlies are generally thrown overboard in the vicinity of the nets.
_(16 d.) Pollution of lake-water from sa wdust.—Theretuse from the saw-
Mills, slabs, sidings, and sawdust, is thrown into thestreams in immense
‘ll}antities to float out and sinkin thelake. It isbhavinga very injurious
®tect upon: the fisheries. The water-logged slabs, tilted on the bottom,
and moveq by curreats, tear and carry away the nets. The sawdust
overs the feeding and spawning grounds of the fish, and is so obnox-
101.18 to them that in the vicinity of numerous mills, as at Muskegon,
1ch,, the fisheries become greatly reduced in numbers and success.
he observations of Alfred Blais, a fishery-overseer in the employ of
O:ZC(?igaglian marine an(} ﬁshc'ries dep.artment, discovcl‘red t;h(i salmon-
» Ulseased and decaying, with particles of sawdust adhering. Its
°°ntaminating effacts extend far and wide from the vicinity of the mills,
28 the contents of & drodge, from one hundred fathoms depth, in Grand
B:a‘('lel‘se Bay, contained numerous blackened and decaying particles of
Wwdust,

. The gradual deposit of water-logged sawdust, an inert substance,
i the water, with occasional slabs, forms vuclei for sand-bars in the
Nouths of the rivers, and in some of them will contribute to an injury
?. n“Vigation, as it has to a considerable extent in the Menomines

Rver of W L o
"Ver of Wisconsin and Michigan.

E—PRACTICABLE METIIODS OF INCREASE.
o Itis a matter of great importance that means should bé immediately
Mployed to arrest further decrease in the numbers of the lake-fishes,
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and an effort be made to restore them to their former numerous con-
dition,

There are two methods that prLbent themselves to accomplish this
purpose. The more efficient one is artificial propagation ; the other,
necessary as an auxiliary to the first, is legislation.

17.—PROTECTIVE LLEGISLATION.

The experience of the past, both in Europe and the older portions of
our country, indicates the inadequacy of protective legislation in pre-
veuting the decrease and extermination of the food-fishes.

In the compilation of the laws relating to the protection of fisheries
in Massachusetts, published in the sixth anunual report of the commis-
sioners of inland fisheries of that State, there were three hundred and
fifty-nine.acts, passed by the legislature of the State between the years
1623 and 1857, involving directly the protection of the food-fishes, I
1857 the first provision for propagation was made. Until this timeé
though the law had the influence to retard the decrease, it had not pre-
vented it, and the salmon were exterminated, while the shad were
reduced in numbers, until the tishing was unprofitable, and their prloe
in the market very high.

Thé propagation of the shad restored their numbers in a few yeard
until they were more abundant than for fifty years previously in the
Connecticut River, where the experiment was made.

The -alewives were rapidly renewed in numbers, 'md the effort is no¥
being made to restore the salmon,

The fish-protection laws of' Great an.am date back before the Middle
Ages, while the restoration of numbers in the salmon is owing to fish-
propagation by the artificial methods within the period of a few years

This bas been the general experience. The effect of the law, whel
most efficient, has been merely preservative, while that of propagatio?
is restorative.

The greatest necessity in the way of legislation in the lake-region 34
the protection of the immature fishes from capture and destruction, an¢
this should be the principal aim of laws regulating the fisheries.

To accomplish this, a great many have advocated the entire pI‘Ob‘l
bition of the use of pound-nets, believing it to be the simplest eﬂeof»“’0
way of disposing of the matter. It must be understood, however, thﬂ
it would work ruin to every pound-net fisherman. The nets and l)0a
are entirely useless for any other purpose than pound-net fishing, ;mf
the fisherman’s entire property, with comparatively few exceptions:
invested in Lis fishing-stock, occasionally reaching a figure as high as,
four or five thousand dollars, and rarely as low an awount as four b’
dred dollars. Besides, though it would arrest the decrease, it woul
reduee the product of the fisheries for several year 3, because of the gf"q
decrease in the number of nets, and the whole ﬁshmg interests of
lakes in the market would be embarrassed in consequence.
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The possibility of handling the fishes over as they are dipped out of
the “pot” or ¢crib,” and sorting small fishes out, to escape, while the
arger ones arve reserved, has been frequently suggested. The gbjection
%o this would be chiefly the fact that, owing to the delicate nature of
t!le white-fish, it would not endure rough handling ; and, if the regula-
tion wag established, there would be no probability of its enforcement.
That it ig in gsome measure practicable, if carried out, may be known
ﬁ'}m the fact that a fisherman, formerly in North Bay, Wiscousin, took
his fish from the pound-net, one by one, and bled them before he threw
them into the boat, the smallest were thrown overboard unharmed,
and most of them swam off vigorously, though many died from bandling.

i8 purpose in bleeding was to pack a firm-fleshed, white-meated fish,
for which he received a faney price from some one in Ohio.

The enlargement of the mesh in the pot or crib is perhaps-the most
Dractical regulation that is likely to aceomplish the purpose intended.with-
out; inflicting injustice upon the fishermen. The mesh in present use is

Tom oife and one-half to three and one-fourth inches in length, exten-
Slon-measurement—that is, measured through the length of the mesh-
OPoning when drawn taut. This makes it from three-fourths to one and
h"e-eighths inches from knot to knot. Tor the capture of herring, the
Smaller mesh is considered necessary, while, where the object is to cap-

Ure only white-fish, the larger mesh of three  and one-fourth inches is
Sometimes used.

Comparing the gill-uet mesh, usually four and one-fourth or four and
°Pﬁ-halt' inches, with the pound-net mesh, it will be observed that the

fterence in size is not the only variation in condition to be considered.

© fine twine of the gill-net is more unfavorable for the escape of a
ﬁ_sh than the coarse twine or cord of the pound-net. Besides, while the
gm'net, by means of nicely-balanced floats and weights, stands in the
wf“tel‘ comparatively slack, the sides of the pound-net are drawn up
:’;;h the meshes open, and standing tant and firm, are much less apt to

angle a fish while attempting to pass through. It is seen from this
s at although four and one-fourth inches are small enough, perhaps too

Wall, for the gill-net mesh, the same dimension is not required for the
bound.pet, .

S?ill, with all the advantage that a taut, open mesh affords them, the
sg};}; of the fish to remaiu.quietly ir‘x the ¢ pot” until it is lifted to the
30ilit?(v} h.as to be taken into consideration.” Of course the greater
of it Y of escape, the greater number of fishes that will avail themselves
GSIs t Sl.lrould not be considered an unfair demand that all white-fishes of
anows‘(,ie than the minimum of the il}Spect-ion-grade No. 2' should be

o n(: ‘ th(f, means (:f escapc.s. By a series of measuremecnts it has been
0urth"u-ed bhat.; a No. 3‘ wlute-ﬁs}l will measure about seven and three-

roq 8 1uches in the g.u'th. This would require for its escape about
Yand threoe-fourths inches, extension-measurement, or one and seven-
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eighths inches from knot to knot. To allow for shrinkage, after satura-
tion with tar, the mesh when netted should be at least three and seven-
ei ghthsanches, extension-measurcment.

There are a tew localities in the lakes where herring are ut,llm,d to a
large extent. In the shoal regions of the lakes, and especially in the
shallow bays, the lake-herring are abundant. In Green Bay, an arm of
Take Michigan, to the south of the Menomines River, at Mackinaw,
Mich., and vicinity, a good many lake-herving are handled, thongh
they are by no means as valuable to the fishermen as either white-fish
or trout. In the western end of Lake Erie, especially in the vicinity of
Sandasky, Ohio, they are taken in large numbers. Tn all localities
where fishing is carried on with the pouud-nets, or near the shore with
any nets, herring are taken to a limited extent, and are generally not
made use of.

Of «course when the hsheuvs depeud on the eateh of herring for their
sapport, a large mesh would be fatal to then, and it is doubtful whether
amesl larger than one and one-half inches could be used with advantage.

The statistics of nine principal fish-markets on the lakes show the
proportion of lake-herring handled to be one-sixth, while the low rates
herring.command in the market wounld produce only about one-thirtieth
of the amount realized from the whole quantity of fish handled. This
shows the small value of the herring, to the fishermen, in the herring-
localities. In the whole product of the lakes it would be of much less
consequence. .

It will be seen, fxom the foregoing statements, th'xt; alaw regulating
the size of mesh, tb the great advantage of the bettcr species of fishes,
would notbe veryinjurious to the fishing-interests as a whole if itallowed
the escape of the herring. Still, as the discovery has been made, this
fall, that the herring feed very extensively on the spawn of white-fishy
there is an advantage in taking them from the lake.

Prohibiting fishing at certain seasons of the year has been an ordi-
nary method of legislation in protecting the fish, and has proved to be
of great advantage in streams and inland waters. The great lakes, if
the particular of fishing, assume very much the character of the sed
and the same class of legislation, beneﬁting streams and inland waters,
is not required for them.

A close season, from Saturday night to Monday morning, has been
recommended Ly -State commissioners of some of tho sea- bomd States:
This could be adopted in the case of the pound-nets, but it would not
be practicable with the gill-nets, as it wonld be near ly impossible fOl
the fishermen to take np several gangsof nets on S: LtlII(l«LV night, an
reset them on Monday.

In the case of the pound-nets, the extension of leaders to great duy
tances from the shore is an abuse of the fishing-privileges, as it ob-
struets, to too great an extent, the natural rnnways of the fishes, and
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infringes on the rights of other fishermen, on each side, by preventing
the access of fishes to their nets.

A law restricting the number of pound-nets to the mile, along the
shores of the lakes, would be a favorable regulation.

The gill-netters, though having had much less influence in diminish-
ing the numbers, would assist the increase, to a large extent, if they
restored the mesh of the gill-net, now generally four and one-quarter
inches, to the original four and oune-half inch mesh. A discerimination
should, however, be made in favor of Grand 'Traverse Bay, where the
larger portion of the catch is the black-fin, Argyrosomus nigripinnis
Gilly which does not attain an average weight of more than one pound.

A regnlation prescribing the size of meter and seaming, and enforcing
the renewing of the same, and also the stretcher-lines of gill-nets, would
be valnable, as great numbers of' fish are destroyed uselessly by the
breaking away, in storms and currents, and loss of the nets in the lakex,
which continue to capture fish until the tloats become water-logged
and sink to the bottom. '

The catching of white-fish during the spawning-season, from Novem-
ber 10th or 12th to the middle of December, is often censured. It will
be observed that though the ova at this season of the year are ready to
be deposited, and produce, in the course of a few months, yvoung fish,
there are no more eggs destroyed at this season, in killing such fish, than
at an earlier period. Nor is the production of the next season’s stock of
young fishes any more diminished by taking the same numbef ot fishes
from the water in November than in August. The objection to taking
fish at this season is, that they run into shoal water, in large schools,
and are taken in greater numbers than at any other season of tho year.

There is no fanlt found with the quality of the fish taken in the cold
waters of early winter, and the largest quantities can be handled with
safety, because of the favorable weather.

The only run of fish the fishermen can look forward to, with cer-
tainty, is the run of trout upon the reefs in October, and of white-fish in
the shallow waters in November. Though the previous months have
been unprofitable, they look forward to this season with certainty of
some success it it does not prove too stormy.

There is a wasteful destruction of fish in the killing of sturgeon in
certain localities. In the waters of (ireen Bay they are taken by thou-
sands iu the early fall in the pound-nets. The fishermen make no use
of them, and considering them an annoyance, draw them into the boat
with a gaff-hook, and throw the carcasses on the offal-heap. Thou-

- 8ands of pounds of food are destroyed in this way every year.

The firm of Schacht Brothers have attained quite a degree pt wealth
during the past six years, in the city of Sandusky, Ohio, by utilizing
thie sturgeon. They smoke the thicker parts of the fish, making a su-
perior substitute for halibut, manufacture caviare from the ova, isin-
glass from the bladders, and oil from the thin parts and offal.
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Green Bay is, perhaps, the only locality on the lakes where thiscan be
repeated with success, and it is well worth the attention of some oné
with a small amount of money to invest.*

Itis the universal experienceof fishermen that throwing offul on the:
fishing-grounds is offensive to the white-fish and destructive to the fish-.
ing-interests in the locality. A stringent law should be enforced in thiS
particular, as it is generally a shiftless, lazy man who is guilty of this
injury to his more worthy neighbors, as well as to himself.

In this connection it is well to refer to the fact that sawdust in many
lumber-mill localitics is thrown into the streams, or is used to bank out
in the shoal watersat the edge of a river; great,quantities of it tloating
out and water-logging, settle on the spawning-beds and feediug-grounds
of the white-fish, to decay, and drive them from the Jocality.

With this discussion of the effects of different laws upon the fisk
ing-interests we would refer to the culargement of the mesh in Dotb
pound-nets and gill-nets, prohibiting the throwing of offal upon the
fishing-grounds, and the useless destruction of sturgeon, as the most
necessary and desirable regulations to be established by legislation.

It will be observed that the varying character of the fishing in diffef"
ent regions requires discriminative legislation in favor of certain Jocall®
ties. Where the lake-berring is the principal fish taken, a mesh large®
than two inches would allow their escape. The provision of a close se#”
sop, during the hot months of the sum'mer, though, it will Le seen, ?t
would afford an ample season in the spring and fall for the fisheries i
most localitics, would debar all successful fishing to the larger exten?
of the Illinois shore, where this season of the year is the only time whett
fishing is attempted. The enlargement of the gill-net mesh to four ant
a half inches, though a favorable regulation for all other portions of th?
lake, should include an exception in favorof the region of Grand Tx-a\'0f§0
Bay, Michigan, where the black-fin, & fish averaging much smaller i
size than the white-fish, is taken in large numbers.

The Canadian laws are sweeping and stringent in character. By 0""
acting license-fees from the fishermen they control the extent of fishins
in all localities, and limit the number ot nets to each mile of the shor?
in accordance with the judgmeat of the fishery-officers. Their syste!
of laws and policing the whole extent of shores is an expensivo aV
cumbersome method of protecting the fishes, and it is altogether pfob'
able that the large amouut of money, $20,195 in the year 1871, usC
for this purpose, would increase the products of their fisheries toa muc!
greater extent, if expended in the propagation of those fishes adapted to
artificial culture.

18, —ARTIFICIAL PROPAGATION.

By far the more successful method, in restoring the numbers of food-
fishes, is that of artificial propagation, During the past several year
the salimon in Norway, Sweden, Germany, France and the British isle®y

* Since undertaken.
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ha"e. been inereased to a very large extent from the breeding-houses at
Sa;l:“gen, Storn.]ontﬁeld, and elsewhere. A year].y increasing supply of
) on has by'thls means stocked the exhausted rivers of Canada. The
d and alewives have been restored to many of the eastern rivers, and
o:b}‘?Ok-trout has been reared in great numbers, and tnany strcams and
_alltles where they had always been uuknown have been stocked with
18 favorite fish.
e(zfl all species except the shad, those of the salmondfamily prove to
e best adaptod for artificial culture. The eggs are readily impreg-
anq ;].» are specially adapted to being handled, to endure t.ransport;.ation,
inve 16 free and sel)a.l'qte at the bottom of the wa:ter, incased in an
he Tt;mg membrane thick enough to protect t'he delicate embryo _ﬁ'or'n
is neldl‘d contact of the gravel, or glass, or wire screens upon which it
cessary to place them. ' 1
Shf}fa.) H istorg{ of the white-fish culture on the lakes.—1t has already been
he‘{;l that by far the most important fish of the lakes is the white-fish.
sh culturists in the vicinity of the lakes, having the knowledge of
ft)f trl‘:'bid dec.rease that had be.en going on in the numbers ot: this spt,tcies
atty de past few years, approciated the advantage that t}len' art might
Cllltll'u-eshould the white-fish prove to be adapted to their methods of
th(ﬁlfme 1)1'.0miuent fish-culturists in the vicinity of the lakes began
v Fexperiment about the same time: Mr. Seth Green of Rochester,
i‘;“?(-; I\Ir: %«*elson W, Clark‘, of Clarkston, Mich.; and Mr. Sa-.muel
Obt«;wt’ of I\ewcs?stle, Ontario, Canada. Mr. Green and Mr. Wilmot
186«gmed spawn in the fall of 1868, and Mr. Clark in the fall of
e ’ _and treated them in the same manner as the brook-trout. These
A(‘“'Pel'lmeuts were all attended with considerable success, though the
'ge_l)el‘centa-ge of loss, compared with that in trout and salmon
i:tﬁhlng’ was anything but encouraging. The screens in the troughs,
108t instances, were the same as those used for the trout, and the
“f:::’tl‘yo white-fishes, beiug smaller, escaped and ran over i}lto the
hog O-troughs, and down into the ponds below. This was in some
Sare a fortunate circumstance, at Mr. Wilmot’s cstablishment, for
an(:ly Ol{IIg fish, finding their natural food in the pouds, grew and thrived,
aflorded the only positive data there are of their rate of growth,
QX;:; ‘t_he suceeeding year Mr. Green and Mr. Clark made additional
eap Tlinents, and from the experience of the preceding year, having
ted the neecessity of immediate attention to the white-fish eggs
iur) they were placed ‘in the troughs, began the work of removing the
Osel)l‘egua-.ted eggs_ within two or three days’ time, and, giving them
age O;Ittentlou, during the season hatched out a much larger percent-
> eggs. Mr. Green, in 1869, distributed a quantity of the white-
Offe riipaf"ll _t-o ul.lmt?roug; applicants who responded to an advertisement
] g1t for distribution. Some packages of spawn, from this sup-

li]v . .
<» Were sent by steamer to Mr. Frank Buckla nd, inspector of salmon-

un
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fisheries for Great Britain. In referring to the condition of the eggs,
on their arrival in London, he says, “A good proportion of the white-
fish eggs were alive and well.”

Some temporary troughs were put up, in Detroit, Mich., and supplied
with the ova, under the direction of Mr. A.M. Compean, Mr. J. T
Clark, Mr. George Clark, and Mr. James Craig.

Experiments were again made by Mr. Green, Mr. Clark, and Mr. Wil-
mot, in 1870. More than a million of ova were supplied by the liberality
of Mr. J. P. Odark and George Clark, without expense, from their ponds
in Detroit River. Mr..Green also made experiments in the breeding of
salmon-trout and lake-herring, with some success. '

In 1871 these gentlemen just referred to, from Detroit and vicinity,
failing to arouse the interest of the State authorities in the matter of
#fish-propagation, to tho extent they desired, furnished Mr. N. W. Clark,
of Clarkston, with tlie necessary fuuds for the erection of a Dbuilding,
sixty-four feet in length by twenty in width, in which were pat up
twenty-six troughs, sixteen feet long and one foot wide. The entire
building was devoted to the hatching of white-fish, and the number of
eggs laid down estimated at about one million. The experience of the
previous years aided Mr. N. W, Clark to a most complete success, and
by the 1st of April the fish began bhatching, and before the 13th of
the month the trouom were swarming with young white-fishes. Be-
tween the 20th and the 30th of April these were all distributed by Mr.
Clark in a number of juland lakes in Oakland County, Michigan, and

into the Detroit River.

Mr. Wilmot again procured abont one- lmlf million of white-fish egys,
which were lmndled with improved success.

Mr. Green gave less space to white-fish eggs this season, and Iald
down large quantities of salinon-trout ova, with the purpose of distribu-
ting the trout in the inland waters of the State.

In 1872 an employ¢ of Mr. Green devised a new apparatus for hateh-

"ing fish, that economized space to a great extent, and afforded him
room for a large supply of both salmon-tront and white-fish ova, Visit-
ing his establishment in January last, we found them hatched out it
large quantities, and orders arriving daily for the try, to stock the waters
of inland lakes in all parts of the State.

Mr. Wilmot obtained a supply of white-fish spawn at Sandwich. ot
the Canadian side of the Detroit River.

November 11th T met Mr. N. W. Clark at Fcors se, and in company
with Mr. George Clark we visited Grassy Istand for the purpose of 00
taining whito-fish spawn. The box which Mr. N. W. Clark has devised
for carrying ova is constructed so as to carry a greater quantity of
eggs, with easier carriage, than any in prescut nge. Itis o large squar®
can, of zine, about thirteen iuches square and tw enty-two inches deep-
Tlm, for protection, is set iuside of a-strong wooden box, with a light
frame in the bottom, supported on stiff springs.  Strong haudles are
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f"‘Steue(l to the box, for convenience in handling, and to prevent any
Decessity for throwing it out of level while carrying it. The zine can
tontains ten trays, each of which carries fifty-four small boxes, two
Inches square and two inches deep, set in compartments, each compart-
ent having an inch hole cut in thd center. The partitions between the
90mpartments are just high enongh (about five-eighths of an inch) to
nelose the bottom of a box, and hold it firmiy in its place. No covers
are Dl‘ovidbd for the boxes, but a large cover can be ﬁtged to the zlnce
can, and g lid, with a good lock, is fittel to the outside box. The bot-
oms of all the little boxes are perforated, the position of the holes
eing directly over the circular hole in the compartmeut of the tray.
he zine can bas also holes in tho bottow, and the wooden box has
hree"l“arter inch holes bored on each side, near the bottom, so that
therg ig drainage for the surplus water of all the boxes, and a free cir-
Culatioy of air throughout, which is deemed important by some of the
sh-culturists.

At the island the most perfect arrangements were provided by Mr.
*eorge Clark for obtaining the spawn. Two tanks of about five feet
lameter were placed at the cdge of the shore and partly filled with

Vater. As soon as the bag of the seine was on the beach the men
Dickeq up the white-fish and put them immédiately into the tanks. The
bans for impregnation were close at hand, and as ong man lifted the
ﬁ§h above the water in a dip-net, another took it from the net, and with
his right hand over the head of the fish and his left around the tail bie
eld it over the pan, standing at the left of the operator. The left
hand of e operator was put against the back of the fish and the right
and used in manipulating the abdomen. It was found that to induce
the ¢ggs to flow freely from a fully ripe female, all that was necessary
Was to apply a gentle pressure just beliind the pectoral fins, just whgm
© nudging and bunting of the head of the male fish is applied while
Tacing her through the water. Not until the greater part of the free
¢gas had fallen into fhe pan was it necessary to slidé the hand along
t.he abdomen, The free eggs came away in a steady, liquid stream, but
fom g fig}) partially ripe their extrusion was slow, and in masses com-
Paratively dry, that did not freely disengage themselves from the fish
and fall into the pan.
he female exhibited the most indications of pain when the pressure
Was applied in the vicinity of the ovipore. The milt from the male will
OW in from one to three jets Ly pressure in the vicinity of the anus.
lmrlrhvj ncthod employed Ly Mr. N. W. Clark was that which was o'rig'i-
A with Mr, Seth Green, using the smallest quantity of water possible.
W,‘e €888, after falling into the pan, and the milt having been stirred up
l.th the water, were allowed to stand about half an hour, when the
;I:al‘lyt and water were poured off and the eggs carvefully rinsed tl.n‘ougll
eral changes of water. A small guantity of ‘water was left with the
€ggs when they were perfectly clean.
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By repeated actual counts, and by arranging on a plate in a trueé
square, it was found that a large table-spoon, moderately heaped ups
contained about a thousand eggs.

Bight ripe white-fish eggs will lic entively within the space of an ineb,
and the ninth will lie partially across the line.

A pat of moss was then put into the cups and a picce of canton flan-
nel, cut into the form of the Swiss cross, after thorough saturation
with water, was pressed lightly down into the cup, and a table-spoonful
of eggs poured upon it. The canton flannel was used to line thoe sides
of the boxes, because it was found that the contact of the zinc was
fatal to the eggs, probably from the poisonous elements of the oxide-
The patch of canton flannel proved to be a great convenicnce in taking
out the eggs, as all that was necessary was to take the edges lightly in
the fingers and remove it from the box, and dipping the cloth with the
eggs into a pan of water, they were rinsed off with a few quick motions
without any tedious picking and rinsing the eggs free from particles of
moss, In arranging the eggs for transportation for a short distance
the use of the cloth patches is undoubtedly a good method.

After filling the boxes they were placed in the trays, and the trays
adjusted within the zine can, when water was poured on until the whol®
contents were thoroughly saturated, when the lid was closed and locked
and the case was ready for transportation to the hatching-house. A
small fee to the baggzage-master excites considerable interestin the safe
handling of the box.

‘I'wo trips were made from Ecorse to the batching-house at Clarks:
ton, and about one million three hundred. and thirty thousand eggs
were put into the trounghs, Mr. Clark having increased the number of
troughs to fitty for the purpose of receiving the extra supply of cggs
One-hialf of the eggs were the property of the commission, the other
half to be controlled by Mr. J. P. Clark, of Detroit, Mr. Georgo Clarks
of Ecorse, and Mr. N. W. Clark, of Clarkston. The eggs received '113
tention from the second day after they were placed in the troughs until
about the middle of January, the eyes of the embryo then showing dis:
tinetly, and the subsequent loss being very small.

Upon receipt of the instructions to ship a quantity of eggs to th
State commissioners of Qalifornia, a case similar to Mr. Clark’s w¥
made, substituting a good quality of tin for the zinc, and adding a seC
ond square can, large enough to contain the can with the trays an¢
cups, and leave the space of an inch on all sides.

Arriviug at Clarkston on the 18th of January, the weather was €O
sidered too severe to hazard the shipment of the eggs at the time, aP
it was delayed until the 20th.

The thick covering of frozen snow and. ice prevented the possibility
of obtaining moss, and a good quality of sponge was substitutef'j'
This was prepared, first, by whipping out the calcareous dust thab !
contained, and, after being cut in thin slices, was thoroughly washe
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thm“gh several changes of warm water. Pieces were then fitted to the

ottom of the cups, and while standing in a pan of water, a half table-
Sboonful of eggs was poured in, a thin slice of sponge, fitting the insido
Of the cup, laid lightly over the eggs, and the remainder of the spoon-
fu} Poured in, when a third piece of sponge was put over them to cover

em. The tray, with the cups, %:us then put into the inner can, which
Vas placed within the second can, with one inch of sawdust filling tho
v.a'ca"t space on the sides, bottom, and top. A piece of burlaps was
tied over the top, and the whole placed upon the springs, within the
P%kin 2-box, and the lid fastened down, The packing-box had two half-
ek’ holes bored near the bottom to admit the air. The filling of saw-
dust wasg considered as a necessary safeguard against the cold weather
of the time. . .

_Thﬁ case was put in charge of the baggage-master, and I accompa-
Med it ay far as Omaha, Neb., attending to its transfer from one
train to another, and regulating its position in the car. At Omaha it
Vas given in charge of the cxpress company, and the messenger in-
Structed ay to the effect of heat and cdld upon the eggs, and a letter
Containiy g full instructions sent with the box to be delivered to the mes-
Senger at Ogden, where the box was transferred to his care, there being
10 further change of messenger between that and San Irancisco, Cal.

U two sides of the box, in distinet letters, was printed the caution,

‘ish-eggS; must not be jolted or allowed to freeze.”

The weather continued cold throughout the time the eggs were on the
‘:’ay, and they arrived at their destination in very bz.ul condition. Mr.

tone attributed the damage to the use of sponge, and the' sawdust-
Dﬂcking preventing ventilation. Mr, Rudolph Hessel, an experienced
ﬁsh-culturist of Offenburg, Germany, while visiting Washington, informed
”_‘8 that hie had used sponge for packing eggs for long distauces with en-
tire Suecess. The lack of ventilation is a more probable cause, though

© description given by Mr. Buckland of the method of packing the
°88s received from Seth Greew’s establishment in Jannary, 1870, was
Sinilar in the fact that the cups containing the moss and eggs were buried
o t}“* sawdust, A small quantity, received from Mr. N, W, Clark, at the

Mithsonian Institute this winter, was packed in the samme manner, using
Shonge ang burying the cups in o pail of sawdust, and they were fonnd

0%)1(13 flll alive atter a fifty hours’ journey.

€ necessity of a certain supply of oxygen to the eggs has been very

'oroughly proven by the researches of W. IT. Ransoimn, M, D., of Notting-
a;tg‘i)fl?g:laud, pub‘lished in.the first volume aof the.Jou.nml o'f Al}ﬂtOlﬂy
Nagyy ysiology. 'lh(.} expcrunepts we.re made while mvo.stlgatuTg the
iviy 6 of the .rhytlumc contractions of the yt?lk, km)}vu .to.()ccur iu the
lliOusg eggs of fishes. Among several experivents, m'\vln(:h, by inge-

methods, the oxygen of the atmosphere was kept from contact with

) . . - ;
02 0ggs, those of the stickleback being enmployed, he relates as fol-
'S ¢
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T therefore made a series of suffocative experiments on impregnated
and unimpregnated eggs, using aerated distilled water in cells, all of
the capacity of .05 cubic inch, ‘sealing the covers with hot wax, and
varying the namber of eggs in each cell.

“Five observations were made with unimpregnated eggs, having,
respectively, 33, 30, 18, 9, and 7 eggs in a cell; and althougly, in conse-
quence of the accidental loosening of the wax, and the entrance of a
little bubble of air, the duration of the cont actions was not in all cases
inversely as the number of ova in the cells, yet the general result was
tbat both the rhythmic contraction and the pseudo cleavage continued
longer in the cells contaiuing the smaller nwnber of ova, the eggs
which lay nearest to the air-bublle always being the last to cease to
move; the accidental failure of the luting affording thus additional
evidence of the importance of oxygen. In all the cells the contraction
ceased in from 23 to 30 hours, or one-fourth of the time they continued
in aerated water and unlimited space. Five similar observations
were made on impregnated eggs, with 48, 38, 17, 10, and 7 eggs in

ach cell, with similar but more marked results; the yelk-contrac-
tions ceasing earlier than in the unimpregnated ova. The cleavage was
more rapidly checked thau the pscudo cleavage, and still more so than
the yelk-contractions. *

“Seven experiments were then made to ascertain the relative depend-
ence upon the presence of oxygen of the movements which result in cell
multiplication and differentiatidn, and of the muscular contractions of
tho embryo compared with the yelk-contractions.

«Two healthy developing ova were sealed in similar cells at 76, 101,
127, 150, and 174 hours each, after impregnation, and two free embryos
at 24 and 48 hours after hatching. Although the proportion of active
organic matter to the medium was so very much less than in the pre
vious experiments with recently-impregnated eggs, yet the process of
development ceased in all in about 7 hours, and the yelk-contractions
did not continue more than 18 hours. The movements of the heart
continued about the same timne, those of the trunk ceasing before the
heart. The embryos in the later stages of development more quickly
ceased to move than those in the earlier.

«“The inference is, I think, not to be resisted, that oxygen in the st
rounding medium is an essential condition of the exercise of the prol”
erty of rhythmic contractility possessed by the food-yelk, as well as of
the fissile contractility of the formative yelk.”

Though Dr. Ransom admits that the quantity of oxygen consumed iP
these movements appears to be very minute, yot it indicates that ib
large quantity of eggs confined in a small, air-tight space, would con-
sume the oxygen to an injurious extent, during a long journey, an(
sufficient ventilation is to be considered as one of the necessities !
packing eggs for transportation. v

The sawdust that filled the space around the inner can, in tbe Call-
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fOl‘qiu shipmeut, was crowded down with a piece of board, and may
h"l"e, in consequence, rendered the package more completely air-tight

than iy the shipments referred to similarly packed.

A later shipment arrived in wmost excellent condition. The cups in
the cases were mado four by four inches square, by two deep, with no
backing between the caus, and tho eggs packed in moss. The most
Unple ventilation was provided for in the cgg-cases.

_ The oxygen given off by live moss is probably the principal reason
for jts special adaptation in packing eggs for shipment,

Dr. Ransow’s experituents on the'effect of heat have also a practical
Value iu the treatinent of fish-ova, both in transportation and in the

troughs, He says: “Some eggs in the stage of active contraction were
Cooled until the thermometer placed on the cell stood at 320 F. They
all became still, and their yelks globular. They were not frozen; and I

0 not doubt that their temperature was higher than that indicated by
the thermometer.” The contractions were afterwards restored by a
Veak galvanic current. Iu another observation “I froze the waterin
Which the eggs were placed, so that sbmo of them were completely, and
Otherg incompletely, frozen. The frozen cggs were all more or less
Obaque, and had their inner sacs ruptured, and emptied of yelk in va-
Tioug degrees, and their formative yelks lobulated, and darkly granu-
lar, Those which wero least frozen were slightly opalescent only, and
“hen allowed to thaw they contracted as before, ultimately going
On to cleave in zmﬂirregular manner, the ruptures in their sacs having
healed. Slighter reductions of teinperatures to 40° and 48° F., retarded
Vithout destroying the contractions. In such eases the commeuce-
ent, of cleavage was delayed. By raising the temperature moderasely
the movewments were aééelerated; but at about 80° L. (it is difficult to
Speak with certainty of the temperature actually obtained by the ob.
Ject) the contractions were arrested ; the yelk-ball becoming globular,
and the oil-globules being scattered. Such eggs, however, soon recov-
ered themselves when left at 580 I*,, and cleft in evenless time than eggs
did which had wot been warmed. In other eggs, heated in a cham-

€r at 1020 ¥., the cleavage was retarded to three times the usual
beriod, and when it took place was wanting in symmetry. The yelk

8an to become opalescent at about 1030 I.; but a true coagulation of
be albumen did not take place, the yelk being finid, and opaque. Thus
a temperature too low or too much elevated retards or arrests the
Contractions, but they are not destroyed before commencing pbysical
And chemical chan ges set in.”

Whether the point at which the contractions of the yelk ceased was
Y18 point at which vitality left the egg, might or wight not have been

€ fact, but it is quite evident that the egg was, at thie temperatures
Stated, in an abnormal state, and the nccessity of sustaining a tempera-
bure arouna the eggs of fishes between these extremes is appavent, if
they are to be kept in their most favorable condition. !
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Mr.'Green and Mr. Wilmot both procured eggs this season from, the
Detroit River. Mr. Green made use of a newly-devised apparatus for
hatching, that proved to be a most excellent coutrivance, both for the
economy of space and the facility for caring for the eggs.. By this
method he will be enabled to hatch five or six times the quantity of eg8®
in the same building. The young fishes were distributed in accordant®
with the excellent plan adopted by the New York commissioners for
supplying demands trom all parts of the State, without expeuse, on ap”
plication. »

The snccess attained by these persevering experiments is now com”
plete, and the white-fish may be restored by artificial propagation, to
the same extent as the salmon, or the brook-trout, or the shad. As ba8

-been shown, the white-fish has advantages in this particular that the
other species have not. The obstruction of streams is no obstaclein the
way of their multiplication, becanse they have no necessity of ascend
ing them, and, unlike the trout and thesalmon, they cannot be suspected
of eating each other.

Attempts at feeding the young fishes bave all been failures, and the
only batural food that has been found in their intestines is the specie®
of Diatomacew reported by Mr. Briggs. But as they are more vigo¥
ous and strong in the earlier stages of growth, there is not the same B€
cessity of caring for them until they are partly grown, and they shoul
be put into the waters they are to inhabit soon after_the ovisac is abr
sorbed, and allowed to find their natural food for themselves, just as the
young shad are treated when hatched artificially.

Artificial propagation aflords advantages that compensate for all theé
overfishing and losses that the fish-fauna suffer from man and natur?®
causes. The great numbers of eggs found in the ovaries of fishes i
reality afford little evidence of their capacity for populating the waters

It is a fact, illustrated in nearly if not all branches of the anim#
kingdom, that the most fecund species do nof, by any means, increas®
the fastest in numbers, but from tho greater evils they are subject t07
and the greater number of enemics they encounter, there is such 2
fatality during the earlier stages of growth that the losses balance tho
numbers produeed, and less fgcund species, by being better prutc(:ted’
equal them in numbers. ]

The most perfect illnstrations of this fact may be tound among ouf
lake-fishes. The muskellunge, Esox nobilior, hasa very large number ¢
eggs. A castof the ovaries of alarge female specimen, made by DI o
Sterling, of Cleveland, Ohio, is in the possession of the Smithsoniﬂn
Ianstitution. - The ovaries measure over two feet in length, and the Ogg
are about the same diameter as those of the white-fish; they contai®
at least five times as many eggs as a pound white-fish, and yeb &
regards numbers, the muskellunge is a comparatively rare fish. Tnel‘i
are, undoubtedly, exigencies attending the egg-stuge of this fish tb3
will account for this fact.

In the case of the white-fishes, though annually depositing million®
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of €8gs, the delicate nature of the embryo, and the numerous spawn-

e“t'}l‘“, effect a certain balanee of numbers with relation to the general
e of the lakes, so that, up to the time of the early settlement of the
uke-regimx, the fish were found in great abundance. The nets now
“me in as an additional agent in preventing the increase, the pound-
uet, barticnlarly, killing a large pereentage of the fishes that had not
Watureg sufficiently to assist the increase by depositing spawn, and in
“Olisequence the numbers of fishes were rapidly reduced.

he care of the eggs in the hatching-troughs has proved, beyond
‘-lllestion, the frail nature of the eggs of the white-fish, They are
“’““Uer, and have a much thinner investing membrane, or shell, and have
0t the syme enduring vitality that the ova of the trout and salmon

e, So thatin the open water of the lukes and rivers by far the greater
Mnher are lost because of the disturbance of the bottom by the au-

tu‘"lll storms and the deposit of sediment {from the munddy water, the
Hlure of many of the eygs to come in contact with the milt of the male
b, the myriads devoured by the army of spawn-eaters, and the addi-
t_IOImI evils of pollution of the waters from the drainage of cities, mann-
nctm‘ies, and saw-mills, and the dragging of seines over the spawning-
eds.
.A (uantity of white-fish eggs taken from the bottom of the Detroit
Ver, a very exteusive spawning-ground, while dredging in company
Vith My, George Clark, at the close of the spawning-season, were found
% be dead ana white, or 50 coated and stained with the black ooze that
th“)’ could not have survived. In the pond on Grassy Island, where as
"m”.Y as ten thousand female white-fish deposit their spawn in a season,
Ve Suceeeded in taking between fifty and sixty embryo fishes, by draw-
"8 2 seine lined with millinet, and a diligent search through several
Ours at the surface in the month of April.

i obviutzing all of these evils, artificial propagation asserts its ad-
‘,“ut“gea and though the number of eggs that may be handled is ex-
Leedi“{ﬂy sall cmm):u-vd'\\'ith the millions sown by the fishes, yet the
ey of fishes produced may really exceed the present production in
< State of nature. This assertion has ample proof in the restoration of
\3}‘:3‘8 i regions where they have been n‘e:u'-ly extermimlted', a.pd even
“ii’;e no change was made in the restrictions upon the fishing that

St have assisted the inerease. .

.““" Cxperienco of the past few years has proved entirely the possi-
}le of increasing the nuwmbers of the white-fish by artificial propa-
(gl;:::‘?" The rauning water in the tronghs supp]ios the cou'dit,ions re-
v %d by the eggs; the fertilization of the ova in the pan brings every
S8 11 contact with the milt; they lie undisturbed and free from injuri-
\vl;:l tS?('liment; or filthy water; the spmvn-e.a-ters have no access to them
Wiy, (ta: (‘.1‘,':1,31(1 the dead eggs are immediately I‘emoveq from contzlmlct
gy t:lm h\"mg' 9!105; the young fish are under control in the t-rm;ig,-st
Nagy,. 1¢ ovisac is absorbed, wlu;;n they are ready to be placed in their

al home, the cold waters of the northern lakes.
8. Mis. 74—3

R
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The experiments of Mr. Seth Green and Mr. N. W. Clark have re-
duced the loss of the eggs to an inconsiderable number, and with 8
small outlay of money this fish may be restored with a success equal
to that of, the shad in the rivers of the Atlantic coast.

The losses in the fry-stage merit consideration, though there is every
evidence to believe that they are very small.

One great advantage in favor of the young white-fish is its strength
and vigor alinost from the time it leaves the egg, and its disposition £0
seek the surface, as observed in the troughs aud where they were seed
in their natural condition in Detroit River.

The piscivorous fishes of the lakes are to be found almost entirely iD
the lesser depths. Of these the pike, Stizostedion americana, is the most
destructive in the regions where it is to be found in numbers. Their
pumber, however, does not at all. approach that of the spawn-eating
herring, aud it is not probable that the white-fish suffer from their vo-
racity in the earliest stages of their growth, but after they have attained &
couple of inches or more in length. The regions where the pike is nw-
merous are the western end of Lake Erie, Saginaw Bay, Lake Hurob,
and Green Bay, Lake Michigan.

The perch prevails in limited numbers throughount the whole extent
of the lakes. The lake-trout is not found, within the range of the smaller
white-fishes, in sufficient numbers to do them much damage. The habit
of the young embryos to seek the surface is also a-protection to them.
There is not in the lakes a single surface-feeding fish, except perhaps
a few small Cyprinoids and a Chirostoma, which are not piscivorons
species. There is no savage feeder, such as the blue-fish, Pomatomts
saltatriz, of the sea, that comes to the surface. Sothat at this stage of
growth they are comparatively safe. There are also large schools 0
the Cyprinoid family found in the lakes at the same scason of the year
as the small white-fishes, and from the month of June until late in the
fall large schools of embryo fishes are found in the waters, principally
Cyprinoids. So that there is abundance at all seasons of the year t0
supply the appetites of the piscivorous fishes besides the young white:
fish, and they, of course, suffer much less in eonsequence.

The increase of shad on the sea-coast has resulted from turning loosé
the embryos, when but a few days from the egg, where the piscivorous
fishes are numerous, and an increase of equal or greater rapidity ma¥y
be looked for in the whitefish, with comparatively few dangers 0
encounter.

(18 b.) Breeding of salmon-trout—The breeding of the salmon- trouts
Salmo 72amammh, with the exception of the hatching of a few eggs by
Mr. N. W. Clark, bas been entirely in the hands of Mr. Seth Green, ©
Rochester, N. Y. His experiments extend from the full of 1870 to the
present, with continued success, The pzist season eggs and young of the
salmon-trout were distributed to about seventy different persons, to st0¢
the lakes of the State of New York.
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F\ECONOMICAL AND NATURAL HISTORY O THE MORE

IMPORTANT FOOD-FISOES OF THE GREAT LAKES.
19.—DiSTRIBUTION OF JHE SPECIES ACCORDING 10 DEPTHS.

19 a) Vertebrate Jauna. Observations of the net-fishing at different
d‘?Dths made the fact apparent that there are quite well defined ranges,
Vith reference to depth, in the fauna of the lakes; not that the lines
are so distinet that fishes peculiar to a certain zone are not frequently
Ouud straying into the ones contiguous, but still so well defined that a
h§lle1'11mn of short experience, knowing the depths at which he is setting

1S net, can prediet with confidence what species of fishes he will cap-
ture and what he is not at all likely to take. While a fow of the deep-
‘Vfl'tb’l‘ tishes seldom or never approach the shore, there are many species,
f’f the shallow waters, never talken in deep soundings. The migratory
l_llstincl: of the spawning-season temporarily changes these habits in a
Ly 8pecies, and there is considerable evidence to prove that the tem-
Perature of the water modifies the preferences of many fishes to certain
depths, \ _

As one or two fishes of tho deepest zone are the most constant in

1eir attachinent to their limited range, it will be as well to begin with

€ deeper water, in deseribing the ranges of the species.

Lhe fishes referred ‘to are, a small Cottoid, the Triglopsis thompsoni

.5 and a Salmonoid, the black-fin, Argyrosomus nigripinnis Gill, (Mss.)
s()l“;se fishes are most abundant in seveuty fathoms and deeper, and are
. 4om taken, in the fishing-season, even in as great a depth as fifty
Athoms, At Grand Haven, Mich., where a line of steamers keeps the

arbor open throughout the wiater, the fishermen take the black-fin in
q“{llltities, within thirty or forty fathoms, in the month of December.
ish(;s ]ﬁsh has tll}ls far bee.n found only i_n Lalke Michigan, 'l“he Trz'gl‘opsis
in I],, i& known h:om specimens taken iron} the stomachs.o? larger tishes
‘Vhi(f; \CS‘Sllpel‘lOI‘, le:lngau, and Ontario. The remaining spectes, of
It a few are sometimes fonnd at the depth of seventy fathoms, are

e l‘f“'."'er, Lota maculosa Les., the salmou-trout, Salmonamaycush>enn.,
ar‘:l Schow.et, Salmo siscou.mt Agass,, the white'-ﬁsh, Coregonus albus. Lt?s.,
(Msst-) 18 cisco, (not the cisco of Lake Ontario,) Argyrosomus hoyt Gill,
TlAt fifty fathoms, the nets take the five species last named abundantly.

HS 1o . .
'S may be considered, in the deeper lakes, the zone of the Mack-

:1;':;1’ ;ll‘out and .of tlfe cisco, throughout the spring, summer, and fall,
1¢ exception, in the ciase of the trout, of the spawning-season.
acLllti‘:;.ee“ pwenty fmd forty fathoms the gill-nets take the salmon, or
S naw trout, with a few lawyers and ciscos.
twenty fathoms to the shore are found the most numerous as-

From
Semy. . .
bl“ge of species: The lawyer, Lota maculosa Les., one or two small

1
Ottoj - . L , o
0ids, Uranidéa Jranklini Agass., and U. richardsonit Agass.; the

i;:!)shend, Haploidonotus grunniens Raf; the black-bass, Micropterus
“eans Cuv. and Val. and the small-mouthed black-bass, M. salmoides
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(Lac.) Gill; the rock-bass, Ambloplites rupestris (Raf.) Gill; the perehy
Perce flavescens Cuv.; the wall-eyved pike, Stizostedion americana, (Cuvs,
and Val.;) the sauger, 8. grisce (DeKay ;) the blue-pike, sp. 1. ; the whité
bass, Itvecus chrysops (Rafl) Gilly four (2) species of Btheostomoidss
Chivostoma sicculum Cope; the sticklebacks, Gasterosteus inconstahs
Kirt.,; ¢ nebulosus Agass., and G. pygmeus Agass.; the lake-pike, J/507
lucius Lin.; the muskellunge, . nobilior Thomps.; the mud-minuow
Umbra limi (Kirt.) Gunth; a few Cyprinodouts; Percopsis guttatit$h
Agass.; the white-fish, Coregonus allus Les; the Menominee white- 1f5h’
Coregonus qzcad)zlat(,ralza Rich.y the lake-herrings, Argyrosomus dup“
form