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. S, 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, scap, 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 histery 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
many 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, chewmical 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 Hayden, 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 cconomical results to flow from a satisfactory solution of
thie various problems connected with the fisheries, might safaly 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 Musenn, embracing duplicates 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
Maiune aud the British provinces; 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 :

BRITISHE 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..coen cencreenannns E. M. Stilwell, of Bangor; fish-commissioner
of Maine.
0. C. Stanley, of Dixfield ; fish-commissioner
of Maine.
Charles G. Atkins, of Bucksport; in chargeof
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 .......... 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 dtural History.
CONNECTICUT.....cvnceon- 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, }assistaqt teachers of zool-
J. K. Thatcher, ogy in Yale College.
0. Harger ; assistant in Yale Museum.

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

7. Mitchell Prudden,
Talcott H. Russell, of New Haven.
NEW YoRK............... 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.......ivvvinnnn... Rev. J. G. Fraser, of East Toledo.
o, committee on marine
tI}ig}bcrth 'i‘;wl’]'[’-’g’ f aquaria for the Cin-
Re;" n “Lv, i’a fLor', cinpati Industrial Ex-
Riohard Fols7.|  position, September
’ and October, 1872.

IowA...oooiiiail J...E. Todd, of Tabor; professor of natural
science, Tabor College.
DisTrIOT OF COLUMBIA ..Theodore Gill, Smithsopian 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 irhich to stock an aquarium at
the Cincinnati Industrial Exposition.

In the course of the summer, the fish-commissioners of Maine, E.
M. Stilwell and O. C. 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 bis
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, Shediac, 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 cousul, 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 much indebted for services
rendered.

The fact that particular poriions 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 occan 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 movement in-the same direction was subsequently undertaken by the Scottish
Meteorological Society, having for its object the 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 having
been siggested by the Marquis of Tweeddale, president of the society, in a letter
transmitted 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, emough was adduced
to show the eminent propriety of the 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 thorein, viz, Wick,"Buckie, Peterhead, and Eyemouth, the last including the
fishing-ports of Dunbar and Eyemouth, Berwick, and North Sunderland. Copies of
the weekly returns seat to the fishery-board from these 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 appsinted time. While certain needed repairsof 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 maximumnm, namely, 57°.2,and ranged relatively
high until the first of September. This perjod of highest annmnal temperature, namely,
from the middle,of July to the first of September, was found to be ooincident with
the fishing-season in the northern districts of Scotland ; and the period when the tew-

. Perature rises to the absolute maximum is further coincident with the date of the
largest catohes duriong the fishing-season. The cominittee, however, congider it pre-
mature to lay groat stross on the striking coexistonce of these facts, since it is impos-
sible, without further statistics, to say whether these relations are of a permanent
character. The fishing-geason did not begin until tho sea-temperature had risen to
about 5530 in July, nor did it continue after it had fallen below 554° 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 approeciable. Another omission is, as to the relation between the spawning-sea-
8on 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'és.ru.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 relation between barometric observations and ti’;’

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

orate ma.]onty‘of oases tho barometer was high and steady, the winds light or m '
. % and eleotrical phenomena wauting; when tho capturcs wero light, the observa-
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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 careful 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 minuately-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 baromeoter, strong winds, unsettled woathér, and thunder
and lightning.

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

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

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

3. What causes tho absence of herring during some seasons from certain districts of
the coast 1

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

The information required demands—

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

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

3. The erection of self-registering sea-thermometers at different points on the Eoast,
8imilar to those now in operation at Peterhead Harbor,

4. Thermometrio observations taken by the fishermen themselves over the grounds
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 consts which aroe 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 & similar system wero generally
adopted by our fishermen,

It is an interesting faot 4 in the natural history of .the herring that, while the scason

or their capture is quite definite and generally uniform at any one point, it varies on
different parts of the coast; thus, on tho cast of Great Britain, from Shetland in the
north to IFlamborough Head in the south, it oscurs in July, Aungust, and September,
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tions of organic life in the sea, and their variations, the final object,
of course, was a practical one, 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, &c., 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 commission 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-sesson is
in October and November ; off the Kontish coust, in November and December ; along the
south coast of Englaud, from October to December ; off Cornwall, in August and Sep-
tember ; in the North Channel, in June and July ; and in the Hebrides, May and June.

It is suggested by the Scottish committes in their report that when the periods of mi-
gration ou all parts of the British sen-coast will have been caloulated as closely as in
8cotland, these will be found to bear a critical relation to. the annual epochs 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-termperature, &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 Fuudy and in the Gulf of Saint Lawrence, it takes place in
May and June, as in the Hebrides; at the Soutbern Head of Grand Manan, the great
Spawning-ground, it occurs in September, commencing possibly in August, and ex-
tending into October; taking place later and later in the season as we proceed south:
At the most southern point at which the hierring is positively known to spawn,
Damely, off Noman’s Land aud possibly Block Island, this does not oceur until Decem-
berand January.

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

It i8 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 8olvé theso

Problems and to co-operate with our Scottish scientifio brethren in getting at tho true

Telation between physioal oonditions and the movements of such important food-
shes ag the herring, mackerel, cod, &o. '
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5,—CONCURRENT ACTION 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 the 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
governinent 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 ecasual information, which is frequently incorreet, 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 telegraphy, desirous of rendering- his
department scerviceable 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 governwment,
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 value. . This includes not only the an-
nouncement as to impending changes of the weather generally, such as
any 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 accomphshed 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 dams, 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 hatural 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 this I am
supported by the opinion of Capt. U. S. 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 thig
respect worthily representing Captain Atwood, of Provincetown. Itis
to Captain Treat that we owe many experiments on the reproduction of
glewives in ponds, and the possibility of keeping salmon in fresh waters
for a period of years. The general conclusions which have been
reached as the result of repeated conversations with Captain Treat and
other fisbermen on the coast incline me to believe that the reduction in
the cod and other fisheries, 8o as to become practically a failure, is due,
to the decrease off our coast in the quantity, priimarily, of alewives;
and, secoudarily, of shad and salmoun, more than to any other cause.

1t 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 March
and April; and, indeed, it is qmte 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 a supply of alewives was to be met with
throughout the greater part of the year, and nearer the coast they f}n‘-
nished every inducoment 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 poﬂack, haddock, and hake-fisheries
would be greatly diminished. Nevertheless, thealewife appears to bemore
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 farnished in /
the testimony of Mr."'W. B. McLaughlin, of Southern Head, Grand Ma.
ban. 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 wasg 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 hisg 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 fow years: ceased almost entirely, so that up -

the present time there are not enough cod in those waters to repai
0 8xperiment of attempting to catch them. A few alewives still ﬂl;o ;
®if way up to the foot of the dam, but in such small numbers 8855
Make it often doubtful whether there are any there or not. b

© other fishing-grounds about Grand Manan are farther out 60 sea,

(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 in
the abundance of these in different seasons appears to have an impor-
tant bearing upon the number of hake and cod.

If these counclusions be correct—and I am quite sa‘msﬁed of their
general validity—we have, for the efforts made 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 marine animals and 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 Conast-
Survey steamer Bache, to examining 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 imvestigations 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 algo given him to make full collections of all forms
of life found in the waters, and to take as tull 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. ) :

On 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 circamscribed
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 miles, 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 noted
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 Qammaride 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.
Much less evidence of decrease iu this lake was the result, though a
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 wore ob-
tained by Mr, Milnér and placed in Mr. N. W, Olark’s hatchltxs"l}‘mse ab

1ark5t0u, Mich,, from which in the winter a large number were for-
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warded to California for the waters of Olear Lake. Arrangements 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 kunowledge
of the facilities for obtaining the spawn acquired.

Later he proceeded to Lake Erie, and made a large collection of
fishes in the vicinity of Sandusky, Ohbio; 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 February 7,1872, it was for the first time suggested that measures
be taken to induce the United States to take part in the great under-
taking of introducing or multiplying shad, salmon, and other valuable food-
fishes throughout the country, especially in waters over which its jurisdie-
tion extended, or which were common to several States, none of which
might feel wnllmg 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 Cominittee on Appropria-
tions to urge the measure and secure its favorable action. A clause
appropriating 810,000 was accordingly put into the appropriation bill for
the purpose in question; but this was rejected by the House. Subse-
guently, however, 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 Congress; 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 emphatically 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-comtmissioners of t.he
New England States and of mewbers of the' Fi§h-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, z}nd to M.
Stone for similar labors ou the Sacramento. :

In reference to shad, it was thoaght 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 conld not be solved without experiment.

The proceedings of this meeting will be 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 until the 1st of
July, and the season daring which the eggs: could be successfally
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., aud 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 hatching-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——1i1
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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 extraordinary
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; this 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
a 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 amoung
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. These
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 salmon-hatcehing 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 Counecticut........... R, 1, 000
W. Clift, for Poquonnoe Fish Oompany ... ......... Ceieeeaann 300

_These gentleman kindly consenting, I supplied, from the funds at my
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. Atkins’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 Amegicafor 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, left 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 mich consideration, I decided to obtain what I
wanted from the Rhine, the fish of that river being famous for their
excellence and size. 1 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 governwment, 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, &c., will be found in the appendnx to his report. *

The following letters on’ this subject were Teceived from the authoris
ties in Germany:

) (Cranslation.]

BURLAU Or THE DFU’I‘SCHE FISCHEREI-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 superintendont of the fish-culture. establishment at Hiiningen, and have
received his reply, of which wa inclose a copy.

Placisg 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 Government is ready to assume
Jthe cost of the transportation of 250,000 salmon-eggs.

MANARD.

Dr. SPENCER F. BAIRD, Washinglon.

[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 untder which the establishmnent eould
supply salmon-eggs to the American Governmont. On my proposition, it was agreed
that, in any event, the eggs should be furnished free of expense, although it is not
possible to supply “soveral millions.” As the salmon-eggs are intended, in the first
place, for Gérwany alone, the establishment conld not pledge itself to supply more
than 250,000 at most, and this only on the condition that the necessary care be exer-
cised in their transportation. It js 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. Arrangements must also be inade for
their preservation on the steameor 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 MaNARD.
: {Translation.)

IMpPERIAL FI1SH-BREEDING INSTITUTION,
Hiiningen, near St. Louis, Alsace, August 13, 1672,
HONORABLE 8ir: I have been askod by the Burean of the German Fishery Association
to write directly to you in reference 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 usually 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 ;:;cellve
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 is trug ab tvwl‘x'(:‘l/i'
beight 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 about the middle of Decomber, and the oggs to be sent to Amorica could no
leave onr Place before the middle of January, since about five weeks are necessn.l‘y. for
the incipient hu.tching. Besides, the day of sailing of the steamers has t‘o De tuken. into
consideration, and I beliove there are only two trips per month during the winter-
Beason. These are difficultios, to mect and to overcome which we lm\{o only th<.3 power
in part; still I thope for good success. I consider it an affair of honor, and meuntion the
toany diffienlties only to explain a possible mishap. X .

The sending of one-quarter million of eggs will require twenty-five single -parcels,
each cousisting of two double boxes. Each parcel weighs about 10 pouuds, and thus the
whole 250 pounds, or 24 bundred-weight. Belioving it to be absolutely necossary. “f“t' an
expert should accompaniy tho transpert to Hamburg or Bremen, and direct the suitable
Packing there, the expenses will be quite considerable, scarcoly 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,) guaralxtee}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 1?110. twosets
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 woss in shallow boxes, and
taclosed in other dampened receptacles. In this condition thoy 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
I 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
Noss having subscquently hatched, and this has since been confilfu."?

¥ the experience of the commission. _ N
Ving to the fact that the water at the Hiiningen establishment ‘.‘ a8
Warmer than that gt Freiburg, the eggs presented by the German gov-
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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 npon 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 inspector of custows
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, N J., and the contents immediately as-
sorted, but of .the 750,000 eggs only four or five thousand were sound. .
These were suceesstully 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 gave up 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,
1n 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 of Dr. Hudson, proceeding'to Bloomsbury
with Dr. Slack, for the purpose of giving the eggs tho 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 smudler boxes would tend to promote their satety. 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 eutire cost of the cnterprise, 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 per
1,000. L

The value of this donation of eggs from the German government is
not to be estimated by its worth in money, but is to be appreciated 28
an evideuce of kind feeling on its- part toward the United States, espe-
cially as there isa very great demand for salmon-eggs throughout Europe,
and as the supply received from Hiiningen 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-culturist 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 hatehing-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 cousider it
nearly, if not quite, equal to the eastern salmon, and in. some respects
superior to it. At 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
Was engaged to undertake this work, and proceeded to California as
8oou as he could 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 move probable, since
the other salion 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’ Association.

Y all of these gentlemen he was received with the utmost courtesy and
kindness, ang eyery assistance was rendeved him. His instructions i,m.
thorizeq Lim to select any poiut ou the Sacramento or the Columbi® 1\’“‘6"
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that promised to answer best the purposes of his mission. Quarter-
master-General Meigs had supplied him with letters of recommendation
to the officers of ‘his department in the West; but, to his regret, Mr,
Stone found no military post sufficiently 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 Pacific Railroad, that the Indiang speared
salmon on the McCloud River, g stream of the Sierra Nevada, emptying
into Pitt River three huondred 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, hie found the undertaking both difficult and expensive. The
efforts of Mr. Stone and his party were prosecuted uuintermittingly,
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 in hatch-
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 aud 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 dispateh.
announcing the shipmeut, 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 wmight 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
themr at their destination. Unfortu nately,in consequence of the warmth,
and through a miscalculation of the rapidity with which they accom-
plished their changes, the eggs were in large part hatched ont on the
journey, so that of the 30,000 originally shipped «ll but about 7,000 were
hatehed.  The remainder were immediately picked out and placed in
the hatching-honge by Dr. Slack. Thoe brood proved to be unusually
hardy, very few dying, and all manifesting an extraordinary voracity for
the food supplied to them. .

By theadviee 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 awmes Worrall, late commissioner
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of fisheries for Pennsylvania, undertaking to do everytbing possible for
bheir proper care. It had been the intention to transfer them from the
hatching-house to the river as soon as the 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
was requested by Mr. Worrall to keep them until later in the season.
They were therefore retained in the hatching-house and amply fed, trqm
time to "time, until the 3d 6f March, when they were taken to Harrl‘S-
burgh and placed in the Susquehanna, being between five and six
thousand in number. Only about one hundred perished on the journey,
the rest being vigorous and in good coundition. It is much to'be hopefl

“that some important result 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. Tbey were much
larger than the young of the Salme salar at the same age, in this
respect agreeing with the egg, whicl, in the Sacrameuto 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 the 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 early as the 20th of Jnly, and to have
the breeding salmon caught and confined as carly as the 20th of August.
The hatching-water he proposes to take from the McCloud River,'whlch :

s of 50 oven a temperature that, notwithstanding the great heat, it does
Dofirise above 540, He would have used this water for hatehing-purposes
in 1871 but for fear of its rising by sudden freshets so as to destroy the
establishment, He found, howerver, that the wateraltered only about two

inclies during his stay,and should operations be continued anotherseason

Le proposes to employ it.for the purpose, continuing operations at the,

Same station. No better place is, indeed, to be had inCalifornia thanthe

MecCloud, 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 nearest highway is the Oregon

Aitﬂl‘ge-road, four miles from the river. Mr. Stoné’s party eudgavorf’dt- tlo
lir;i](f]t ,the' Indians in their sorvice, 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 Salmonide 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 extends from 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 east-
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 200,000 oggs, partially developed, were shipped to the fish-comuis-
sioners of California, but did not arrive in’'good coundition, 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 Lake.

The white-fish is of great value, because of the excellent flavor of
the ﬂesh both fresh and salted, its fecundity, and the tact 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 report, the shad-hatching
season was 80 far advanced at the time 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 until the 1st of July; and as
the approprlamon bill containing the item was passed just before the
ad JOulnmeu’G of Congress, on the 10th of June, it was necessary to make
sure that the item was included therein before taking any wmeasures
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 aPPrOPrlfit;?nif‘vfﬁz
Made by Congress for the propagation of food-fishes, gsp-e?:\w):rd this
Shad, in 1873,.1 was enabled to take timely steps ’OOkEli in tl‘le rivers
great interest, the plan adopted being to hatch out the fis of them to
of the Atlantic coast, and to transfer a suitable porclpll‘r  erations
western waters, beginning in the south, and conducting ‘P
fartherand farther toward the north as the season advancel((ll. bo 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 mueh 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‘iﬁCUThi; cin.
enough to experiment upon, farther south than the I\guse. £ the par-
clusioy was found to be correct, by the subsequent experience of the p
ties enterin upon the worlk. .

Desirous if utilizing the practical experience in slw.d-_cultur;axoft tlif
Seth Green, I made arrangements with him to devote ln.s whole a,q .
tion to the business of hatehing 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. Ho 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 next ! ors
upon as stations. Unfortunately the unprecedented rise in tlxetr;\ams
brevented anything like the sucdess we had hoped for; .th]e :i txl‘)er to
being many feet above high-water mark, rendering it lmp‘oss1b e bl
cateh the shad, or to hateh out the spawn properly had it b:ent 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 bdbb:ox: ll ’;wﬁ'
could be bropagated in the same manner as the slnafl: Severa 1‘81) o
lng fish were stripped of their eggs, which were fertilized and P ace; 1o
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‘-
Valaable 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 into 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‘stalzlls erk "
the Potomac River by Messrs. Mason and Welsher, and “,’e ﬁrbt,“-;owem
Ny maguitude commenced. About one hundred lmtclmlg"b'()s:ve the
Prepareq according to Mr. Green’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 this
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. Olark for the Michigan commissioners.

The season having closed at this point in consequence of thie 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 Monongahela. '

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, miainly in con-

sequence of certain obstructions introdaced by the canal company above
the hatching-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 eugaged for several weeks in trans-
ferring young shad from Castleton to various points in the West, becom-
ing s0 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 comnmissioners, 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 them 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, Reddiiig, 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, (Zautoga onitis ;) the black .
bass, (Micropterus 3almoides ;) the rock-fish or striped bass, (Roccus linea-
tus;) the perch, (Perca flavesceris ;) the wall-eyed pike, (Stizostedion ameri-
cana ;) the brook-trout, (Salmo fontinalis ;) the bull-head, (4dmiurus atra-
rius;) the cat-fish, (Icidlurus cerulescens ;) the eel, (Anguilla bostoni-
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 water and
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. Itisnotlikely 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
8had 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 system 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 state 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 tnbutary 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 purposes. 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 Massachusetts exhibit the same
liberality that has been shown by those of Connecticut. Returning from
Maine, they proceeded again to the Connecticut and the Hudsoun, con-
tinuing their labors in the way of transferring of young fish, Thelr work
finally closed on the 24th day of July.

An accompanying table gives the statistics of the worl actually
accomplished in transferring shad to western waters. The aggregate
of nearly a million is certainly likely to produce a marked effect; and if
similar 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. Theinformation 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 numerous very valua-
ble suggestions in regard to the transportation and treatwent of shad,
which will serve an important purpose in future operations.

I append 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 trausferred to the West. The most suitable point on this
Tiver was some distance below Fredericksburgh; and at Mr. Green’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 Oapt.
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.;_-G'E}NERAL 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 ot Con-
gress in- establishing the Commission of Fish and Fisheriés, 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 which 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 & recent and very complete summary of
M‘_){_f{f_%y_-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 especes de poissons recueillios en Chine par=
b Iereant, pr6c6dé d’un introduetion sur la pisciculture chez les divers pouples pur lo

8 :(;.J + L. Soubeiran, professetir agrégé a I'Ecole de pharmacie de Parls, scorétaire dela
166 d’weclimatation,
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Europe were by Dom Pinchou, in the fifteenth century, at the abbey of
Redme, near Montbard, in France, and in a manuseript dated A. D. 1420,
belonging to the Baron de Montgaudry, describing his process, it is said
that it is necessary to have long wooden 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 aslight groove is to be made in the sand, in which to deposit the eggs,
which have previously been fertilized. The trout isto be keptin a gentle
carrent 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 fertilized by the
milt of the male, the eggsg 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 traunslated into Ratin by that gentleman, and later
into French by Duhamel du Moncean. 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 thewm 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 Palatinate of the Rhine, and in many of
the more elevated regions of Germany.

The methods of Jacobi, and his results, secemed 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 v111'1«rc -in the Vosges, who by his own
ingenuity discovered the general theory of artificial fecundation, and
again carried into effect, but much more efficicutly, 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 belpless
condition, with the yolk-bag attached, and before they are able to feed
themselves and to take the natural precauations for their safety.

Again, a serious loss is experionced 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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I 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 oeeurrence. OF course, subseguent 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, is still maintained as a piscicultural establishment, and is under
the immediate charge of Dr. Haack, one of the most eminent piscicul:
turists in Europe. The Salmonidw 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 prosecated. There are numerous establish-
‘luents in France, Germany, Great Britain, Norway, Sweden, R-ussia’
Dellum-rk, Holland, Belgium, Italy, Spain, &c., while even in India,
Java, and Auastralin more or less attention is given to the subjeet.

.‘The claim has been raised in behalf of China as having earliest prac-
ticed pisciculture. But if by this we mean the artificial fecundation of
fishes, and raising them in limited spaces, the assertion cannot 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
WZI;OSlted' by them, and in rearing the young, as well as in stocking
m(q ers 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 agricul-
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
nets ald, or elge .to straining them out of the water by means of ﬁ."‘z
Or oy t8, or gratings, and then they either hatched them outon the SPOE
Uried them to great distances throughout the empire. It is,

8. Mis. 74——m1
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howerver, for the United States that we may claim the fallest develop-
meut 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 Dr. 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 Duhawmel du Monceau the account of the methods
of Jacobi and imitated them.

In 1853 Dr. Tlfeodatus Garlick and Professor Ackley established
a fish-farm  near Cleveland, Ohio; the résult of their experiences
being published in Dr. Garlick’s work, entitled “A Treatise on the
Artificial Propagation of Certain Kinds of Fish; CQleveland, 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; wore particularly
devoted to the culture of the brook-trout, meriting and meeting a greater
or less degree of practical and pecuuniary success.*

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 con-
nection we may mention the world-renowned Seth Gréen; 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

» Fuller detsils in regard to American fish-culture are given farther on in the article
by Mr. Milzer, 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
S8ame year, having special reference to the propagation of shad. A
further appropriation of $17,600 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 nataral 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 legislu-
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
€xcessive 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 Hamjp-
8hire, Vermont, Massachusetts, Rhode Island, Connecticut, New York,
Now Jersey, Pennsylvania, Virginia, Alabama, Ohio, 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-
ations 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 appendix, and also a bibliography of the reports pub-
ligheq by them. While, however, the action of the commissioners of

he Beveral States has reference to restricted localities, and to intro-

Ucing new varieties, or increasing the supply in ponds, small lakes, and
8t“"a»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
anq ‘;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
s%;’ry of food to b9 derived from them. Thus, it was impossible to

Shese State action, in stocking the Mississippi with the anadromous

o s’t or those that run up from the ocean to the headwaters of

Téams to spawn, the shad for instance, which it is believed

Ca

is g ©made as abundant in that river and its tributaries as it now

aft:rany Ot}ler waters. Wherever the young fish may be introdueed,
Téaching a certain size they will descend to the Gulf of Mexico,

Teturps .
™ing 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 Mexieo
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, howover, 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 suitable
spawning-grounds, and protecting them during the critical period of their
existence, from capture or unnecessary 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-
jocked 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 needed to fur-
nish a supply safficient 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 ﬁshz espe-
cially the black bass, multiply in new waters, there is a limitation to
their increase, as shown by the experience of the Potomac River.

* All these species are able to live for a time in salt-wator, 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 country, and have no opportunity for such experiences.
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This “fish was introduced into this stream in 1854 by Mr. William
Shriver, of Wheeling ;* several mature fish having been transported

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

“On my return from a small hunting expedition to the headwaters of Sand Creek,
Jackson County, Virginia, I found your kind lettor of November 26,1854 ; and, in order
to comply begt with your wishes and views therein expressed, I will give you such a
deseription of one particular species of fish, (which I consider the most valuable, on
accouut of their quality as a pan-fish and their quantity,) in our western streams, viz,
the bass, (called by the early settlers in tho westorn ecountry yellow or black porch.)
They &re 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 8ix pounds or seven pounds.
© Their food, when small, appears to be all kinds of insects, (flies, worms, &ec.;) 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 deop 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 a convenient
Place for spawning, which commences about the 15th of May, varying somo little accord-
ing to the warmth of the soason, &ec. , When that event is about taking place, they
appear to separate into pairs, male and female, aud hunt out some retired place, or
nook, where the water is about eighteen inches deep, ahd still, but adjoining deeper
Water, to which they can escape if alarmod ; they there commmenco making their nests,
that ig, waghing all the mud, &c., off the bottom, 8o as to leave it perfectly cloun, in a
cireular form, the diameter of the circle (or nest) being about twice the length of the
fish ; aftor which the femmale begins depositing her oggs, which appear to becomo glu‘od
to the bottom, or small stones, in rows, after the deposit has taken place. 8ho remains
Right and day, cither on her nest, or gwimming round about it, apparently guarding
© eggs, and driving every other smaller fish away. This watching or guarding con-
Uues until the eggs are what is called kaiched, which oceurs in from cight to ton days,
aecording to the temperaturo of the water. Tho young fish at first remain near the

ti

bottow, and appear like o gauze vail floating. In two or three days thoy gradually
Tise and 8pread, the old one leaves them, they separate, sud each one shifts for itself,
b e, hide

e S under leaves, small sticks, and stones. ) o ]

I, as yet, have had no ‘positive means of determining the precise time fox' a young
098 t0 arrive at maturity, but suppose it to be three years, from the followiny facts :
U the spring of the year (April) you mey find large numbers of young bass about two
T two and a half inches in length, rather in company with other minnows; in the fol-
°Ving autunmn and fall of the year yow will find very few of that size, but congregat-
D€ togethor, and alone, you will find a number from three to four inches in length;
While during the same fall you may catch young bass of about eight inches long, W'lt;h
t e formation of the young egg within them, preparatory for spawning the following
Spring. Iy the spawning-season you will find a large number of nests of small bass,
the base being ten or eleven inches long, which I have always concluded were three
Zea“ old. Hence, from the above facts, you will perceive that the bass of 01.11‘ wostern

°unt1‘-y e valuable, and, at the same time, can Lo easior transferred, and in groater
g: Antities; from one Stream to another, than almost any other fish. All that is nocos-

'V 10 supply 4 pond with any quantity would be to examino their nests at the time
atzé:m Spawning, and to piok up the small gravel out of their nestg, with‘tho ;38?:
Such od “}P:ret,o, and put them in a bucket of water, and place th‘em in )'(?ul ‘Pot’:t;] oy
“'ouh;' 11’°s‘t1011 that smaller fish could not devour the eggs; and in a short tl:: ol

ity i \46ch, and the young ones. would help themselves, Or, to sooure a la.rlg aaati
2 & shopt time, wait until the young are hatched, and are in innumerable 4

I
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in the water-tank of a locomotive frem 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 thelike, 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 maltiplied to a
prodigious extent. Year by year they extended their limits toward
the wouth of the Potomae, 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, asa 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 wlll be driven to feed more and more upon
each other, and after a tilne 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; theu, with a picce of ganze net, dip them up and empty
them into a vessel containing as much pure water as will sustain them until gou can
convey them to your pond; and then, as I before observed, they can support them-
selves, while youung, on insects, &e. 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 catching fifteen or
twenty, will almost always got nearly one-half the number smaller ones, Put these
into your pond unhurt; and, as they bhave not spawned that season, they will soon
stock the water. Then all that remains to be done is to supply your pond with other
ginall fish, minnows, &c., for food for the large bass, and they will incroase in quan-
tity just in proportion to their supply of food. Mence I am satisfied that if o farmer
would convert one acre of his land info & pond, well supplied with fresh water, that
acre would raise and support more fish yearly (the value of which would ve more)
than any other two acres cultivated in any other manucr—the expense of cultivatin g
deducted from each.

« Mr. William Sbriver, a gentleman of this place, and son of the late David Shriver ,
esq., of Cumberland, Md., thinking the Potomac River n,dryimb[y suited to the cul~
tivation of the bass, has commnenced !:he laudable undertaking of st.ockif\g that river
with them ; he has alrendy taken, this last season, some‘t‘.wenty or mom‘ in a live box,
in the water-tank on the locomotive, and placed them in the canal-basin at Cumber-
land, where we are in hopes they will expand aud do well, and be a nuc}eus from which
the stock will scon sprca.d.”’
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In, and derive their chief growth from, the sea. At certain seasous of

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

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

Sbawning-ground; here the eggs are discharged, fertilized, and hatched.
The adults either return 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

In abundance, )

Shad and herring enter the rivers and spawn in the spring, and t-]?e
young return in the amtumn, The eastern salmon enter the rivers 1n
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 grow?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
Wwater 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‘uhza-
tion, being made up by the voracity of their feeding on returning to
the ocean.

The species just 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-
romous; 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. 'l‘his, like the others, is an anadromous fish, or better,
Perhaps, catadromous, the order of its movements being reversed. The
€8s of eels, for the most part, are laid in the sea, and the young, after
: Short .interVal, enter the mouths of rivers and streams in early sumll'w:

14 pass up as far as an open passage will permit. The adventurou;:lsj .
St: %o the Cave of the Winds, under the water-sheet of Niagara Fal's, ot

“ck as much by the immense number of young eels swarming 2gains
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the roeks 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 instinct, probably that
of reproduction, carries them seaward again during the autumun; and
it is at this time that various forms 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 dum, made so as to converge and bring
the an glo down stream, through which the passing water falls into
- a sort of basket. This cousists 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 so 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 counsists of eels inter-
cepted in their seaward movement, although other fish are often taken.
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 summer.
In further reference to the history of the eel, we may state that its
precise mode of copulation aud 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 organs 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 fiuid froin the testxeles, 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 inereasing 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 Komans, 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 spawniung, 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, &c., 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 inclosare at about the
time of spawning, 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 adhered, or by straining it out while float-
ing., The first method is in sowe instances assisted by introducing
bunches of ozier or brush into the water frequented by the gravid fish,
S0 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 thesottlements of the different States, the transfer o f live
fishes has boon attempted. One of the first species that attracted what was really
most mistaken interest was what is known as the pickerel, and represented by at
least two 8pecies, the Ksox reticulatus in the streams of the Atlantic slope, and the Esox
lucius west of the Alleghanies. This must not be confounded with the so-called pick-
erel (the Lucioperca americana) of the Lake Erie shores.

This genus (Lsox) 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, where 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. They aro very bony, of indif-
ferent, flavor, and it is only where poople are undiscriminativg in their choice, from
the lack of opportunity to compare them with better food-fishes, that they consider
them desirable, 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 carlier times in portions of Europe the same spe-
"}08 a8 our western one (Hsox lucius) was introduced into new wators rathoer oxten-
Sively, and it is now acknowledged to be a most mistaken enterprise.
Ife, comnmissioners of Maine have expressed their regret at the misguided enterprise
:;s:;tlzeﬂﬂ of that State in introducing the pickerel into certain’'rivers and water-
ms,
11 One of the earliest experiments in the transfor of fish, other than pickerel and
18?;:1{1, bass, to new waters, was made by Governor L. J. Farwell, of Wisconsiu. In
n © bad one hundred fine, large white-fish carried alive to Madisou and fieposﬂiﬂd
yei‘md condition in Lake Mondota in Dane County. A ocareful cxamination u.foz;_

o 8 later showed that they had iucreased rapidly, and occupied the decpest P“:htey

wer;v“‘tel‘- Il.l 1858 they appeared on the northeastern side of the lake, Who:oint,o "\
i, caught in considerable numbors. A concurrent trausfer of brook-trow
“tary 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 ; or else 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 samevessel. In sonecases 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 to<his treatinent
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 is 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
fisheries, 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
toallow the process of artificial fecundation to be initiated. With trout

* Although M. Vrasski may have been the fivst to actually publish this method, Soth
Green is said to have discovered it, keepinjg it a profound secret from his fellow-fish-
culturists, who could not understand why so much larger a percentage of Green's eggs
should be productive than of their own, although they followed strictly the method
advanced in his treatise ou fish-culture. 'This, however, made no meotion 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
temporary. This treatment is also adopted with the white-fish which
are taken in the Detroit River in the fall of the year, while runniog up to
Spawn from the deep water of the lake, placed in inclosures for mar-
k(?ting purposes, and kept there for sale, from time to time, during the
winter, Indirectly, under these circumstances, they furnish the oppor-
tunity for artificial impregnation and hatching on a very large scale.'

_ The simplest mode of obtaining salmon for the purpose in question
18 that adopted by Mr. Samuel Wilinot, 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 peuning them up so as to control them 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 beon 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 &
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 trucks to the hatching-establishment, and placed in a pond of about
one huudred and fifty acres, where they find awple 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 little mortality. Mr. Atking’s experiment was initiated
In 1871. 1In 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 oggs, very fow of the fish being injured
n

the progess. - They were then placed in the water and permitted to
Teturn to the sea, the precaution being taken tg afiix a metallic tag corre-
:p_ouding to the number, weight, and sex of the fish, and the date as
oi‘cor ded, 8o that if recaptured at any time some idea might be gained
their rate of growth, movements, and migrations,* : ped
¢ eggs thus obtained, whether of salmon or of trout, are hatche

- [ -
umf"l‘ 2 full account of Mr, Atking's exporiment, see his report, p. 226 of the prosent vol
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out in contrivances which vary with the kind of fish, and which will be
more especially referred to hereafter. Suffice it to say that those
of shad are hatched in boxes which float on the water of the streain
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 salmon and troutrequire a period of from two to four months
for developmeut, this bemg 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
temperature 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 etfort to accomplish
this result; sometimes incurring even loss of life by persistent Iabor to
-this end. This is fully believed by all who have given attontion to the
subject, and in this we have the guarantee of success in any attempt
to stock a particalar 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 dam, they will become the prey
of such fishermen as have the right of access to them, while the upper
waters will remain destitute and uo captures be possible therein. For



REPORT OF COMMISSIONER OF FISH AND FISHERIES. xlv

this reason it s 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 planting of the young 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 expeunditure of a few
hundred dolars a year will be sufficient to insure 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-aggs 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 a
stream.

The idea of a floating Lox is by no meauns 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 careful 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 eggs would spoil when exposed to the heat of the sun in consequence
of their crowded coudition. 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 horizontally,
and cansed the bottom to be tilted up. The boxes are auchored with
t ® inclination up stream, so that the current of water, striking freely
3gainst 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. By means of this device it has becom®
Possible to hatch shad by millions, 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 a 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 Greeu’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, &e.

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-gauze 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 so 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 circulates 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 defective
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 other objects. 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 reasou it is extremely difficult to hateh these
out. But little has been done in this country in that direction, and here
the BEuropean culturists have the advantage of ns, I oweto the kindness
of Mr. Rudolph Hessel, one of the best of the German 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 geneorally, with
Perhaps only the exception of the smelt, have smooth or non-adhe-
Sive eggs, which permits them to be fertilized and readily manipulated
Wwithout the inconvenience caused by their sticking together. B

It is not my purpose to present here a treatise upon piscicalture 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 opera-tio;ls 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 oggs of the Salmonide, while in
the ewploy of Mr. Setlr Green on account of the United States Fish Com-
ission, 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 bottom wire of the.

0xXes to be much finer; twenty-two wires to the inch, at least, being-
Deeded. .

Itis unnecessary for me here to go into detail concerning the special
nethod of treating the eggs of such fishes as the salmon-trout, the

T00k-trout, and other species, as these are discussed in detail by Mr.

iner in this volume, and are also considered at length in the various
Special American treatises. ' ;
aving thus presented a very brief indication of the history of multi-
Hg certainof 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 importauce and
18tory of the species of fish to which the attention of the commission

it“? SO 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-icated Trout : how to breed and grow them, by Liviogston Stone, A. M. pos:
»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 even
oceurring in limited numbers in the waters emptying into the Gulf of
Mexico. Its abundance in the early bhistory of the country was such
as to excite the unbounded astonishment of those who beheld it for thé
first time. With scarcely an exception, every river on the Atlantic
coast within the limits mentioned was invaded in the spring by im-
mense schools, 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 deseendants. '
At one time it was imagined that the whole body of American shad,
having wintered in the South, started northward with the new yearn
sending out detachments as they procceded along the coast, first into
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 D®
in great measure at least incorrect; and it is thought more reasonablé
to suppose that the young fish, hatched in any particular stream, go oub
into the sea, and remain within a iroderate 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 contributiv®
to the natural bistory of the shad, recently received from Mr. G. Brown Goode and Mr.
Joseph Shepard :

“A knowledge of tho occurrence of shad in the waters of the Saint Joln's uppoms
to have boen many years before the fishermen make any practical use of their inform8”
tion. Shad were not taken in quantity for the local markets until 1864 and 1865
though I am informed by Colonel Sammis, of Arlington, one of the oldest settlet? o
East Flori(lu., that he knew of their capture in small numbers ag early as the last In-
dian war (1839) and has since oceasionally seen them. At that time the country wod
but sparsely settled, and there can have been littlo encouragement, and indecd lirtle
need for the use of seines, the inhabitants easily supplying their wants with tho cast-ned
and the line.

“ About 1859 or 1860 Mr. P. Waterhouse, a northern fisherman, introduced gill-nots gnd
took shad in large numbers on the bar at the mouth of the Saint John’s; these
shipped to northern markets, and it is said that ho refused to sell & single fish in FI0F
ida, being angry with his neighbors for langhing at his project of catching shad in th¢
Saint John’s. i

« All fishing was interrupted by the war, but immediately afterits close gill-nets wer?
extensively used and the shad were found to be very abundant. There can belittle do¥
that the species has inhabited the Saint John’s for & great many years; the comm?
idea that they are of recent introduction arises from the fuct that through want of prop®
fishing they did not find their way to the markets till about ton yosrs ago. The Saitt
Mary’s River is still thought by many peopleliving on its banks to be destitute of shads
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Nothing but impassable dams or natural falls prevented the fish
rom 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 iy no object in fishing for shad ; but an old fisherman assured mo that he
0“1‘"(1 themn abundant there many years ago, .
'he Saint Jobn's fishermen do not vse shad-sceines, though small seines are employed
& the banks of the river and in creeks to take the snaller species of tish. Thoy
O 1ot goern o appreciate the superior advantages of the seine, aud aver that the swift-
n‘::zs of the current prevents its nse. This is ubsurd since the turrent of the Connesticut
. Other rivers, whers scines are used to.advantage, is much groater. As tho present
Ystem fully supplies, and often gluts, the market there seems no immediate necessity
Ofl?' chﬂnge in the method of fishing. .
fuey he gill-nets in use vary in mesh from three and one-half to four and one-quarter
t 1es, They are about ten feot wide, and several gangs are fastened togc.thor 80 a8
Streteh 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
! it moets,
tyv 10 prineipal fishing-stations are near Mayport, on the bar at the mouth of the river,
ellow Bluffs, and Trout Creck, respectively twelve and fifteen miles above, at-Jack-
““ille, twenty-five miles from the mouth, and at Pilatka, a still greater distance up
Ms Tver, Soveral nets are usecd at the head of the river, in Lakes ?‘I:mmy and
Uroe ang in Salt Lake, to supply the hotels there. The Pilatka fisheries are small
:I:;ksllpp]y tho local market, More than thirty nets .uro‘nscd in the neighborhood o.
0 S‘onville, whence the fish are shipped, packed on ice in barrels, to Central Ge.org]u
0t-( ,L loridu, to the interior of Sourh Carolina, and to Alubama. Yellow Bluffs is an-
eﬁtiu‘ OXtensive market, and sends its fish to Savannal and the northern markets. The
“,m“md total number of nets on the river is seventy-five,
i elargest hanl of the pastseason was at Yellow Blufls, where six hundred were taken
“ % singlo net; at Jacksonvile the largest haul was throe hundred and twenty,
«n '@ BVerage prico at tho fisherics during tho past sonson was 21 cents cach.
‘]Ohnfm lxickur;,"sha-d (Pomolobus mediocris) usually makos its appoarance ‘m the Saint
Veay & qw first or second weok in Novemboer; and as 03;1.'1}' as the 20th the 11.1'st sl.md ap-
ul’Ou.t, The shad-fishing begins about the first weelk in Decemhcrt and is at 1t:,s best.
hy o j‘.he lst of Junuary. The season ends ubout the middle of April, ‘ At the time of
Deey Trival, April 12, the last shad weroe in the markets. The herring (1’omolo-?ms
the. “hrengugy accompanies the shad in grout numbers, Lut is'not caught m.uch aftor
‘w .lsb of March. Two bherrings or two hickory-shad count in the market for one
of gy 2 Pllild-’ The dates given above are only approximate, taken from the memory
Az, ‘e fishermen and dealers ; but as the testimony of the various persons interviewod
s tolera)ly weoll, I believe them to be nearly correct. .
8aiq Othe timo of my visit tho shad scomed to be in f:nll spawning cor.ldition anfl were
thyy ® very plontifal in the lakes of’ Central Florida, \.\'hm‘u the fishermen believe
Tigy QO% of them deposit theoir ova. At the time of tleir first appearance, the ova-
Spermaries are said to bo barely distinguishable,

Q]()n

whie]
g

G. BROWN GOODE.

4 .
t ‘c‘:).;(lll“‘ls’ to Professor Wyman the young shad, even as early as on the 1st of May, are
i Witl

In loy th I great numbers returning to the ocean and medsuring three or four inches
. . .
Vil 0 8had-season on the Saint Johw’s, aceording to Mr. C. L. Robinson, of Jackson-
o 18 ft0m tho Tst of December to about tho 8th of April.
legy © firsg fishing done hero for shad especially was by Captain Waterhouso, of Con-
Iy ¢ U, two years before the war. Tho first year thore were three porsons cugaged
Usinesy ug proprietors, working cight men aud four nets. T'he noxt yoar there

8. Mis, 74d——1v
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diffusion was almost universal, so that few 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 ware cut through the forests, having no more convenieut
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 alnost 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 imprebable that

was double that number engaged and some twelve nots, and so inereased until a year
ago; this last winter there were between soventy aud oighty nets and over one hun-
dred men employed from Pilatka down,

“Above Pilatka, pacticularly in the lakes, there were many more employed, 8ay
twenty.

#Thig last winter the business was about the samo as the year before. It is estimated
that abont 500,000 were shipped from the Suint John’s, mostly to Savannah, From
Savannah they are distributed to various points north. .

¢ In size those caught bere are not as large as those in the Conuccticut River.

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

“They appear in onr river coming in on their way to onr npper lakes and crocks t¢
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 ave very poor, and keep low in the desp water and
follow the channel.

«Only a small portion of them return. It isthought they die of exhaustion, and aré
devoured by alligators and larger fish.  Thoe young shad go down to salt-water early
the summer when they arve 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 thcm have been improved from year to year, and more person8
engaged in it.

“The facts just presented are all from Mr. Robinson, and relate to the Saint John's
River. I may sayinaddition, asregardsour own waters, that there arca fowshad take!!
cvery season in the Saint Mary’s and Saint Illaby peopleliving on those rivers for thoir
own use; thenet used being simply a hoop, 8or 10 feet in dinmeter with handle 8 foet 1ong:
and held perpendicularly in tho water by ono man while another paddles the boat-
When the holder of the net fecls the fish against it, he brings it to the surface in the
5IDG MAanner as a 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-mentionod rivers (which are narrow and deoP
as they are in the (shoal and broad) river Saint John's

“ Very respectfully, Yours, “ JOSIPH SHEPARD
3 b ,

“ Saint Mary's, Go
“ Hon. SPENCER F. BAIRD, Mory
“ Commsssioner, Washington, D, C.”
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the aggregate actually caugixb every year was far greater than at present.

bines 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
" length, of wire gratings cutting off entirely the upward movement
Of fish, of slides, &e.

ittle by little, impassable dams were erccted at different points along

0ur rivepg and streams, and this was probably the first thing fto check

*_3 Natural increase of the shad; access to suitable spawning-grounds
'Clug an absolute necessity to the function of reproduction. In addi-
ton o this, the growth of cities and towns necessitated a larger supply to
eet the demand, and more extensive apparatus was called into play,
Whicl Bot only captured a large proportion of cach year’s supply, but
Prevented the spawning of the remainder.

Ve may safely assume that to the exclusion of the fish from their
breedingplaces, or to their disturbance before reaching them, so asto
Provey the discharge of their proper function in this respect, we owe the
Erea, decrease, and, indeed, the practical extermination in many locali-
tles: of this valuable fish. It is, therefore, suflficiently evident that
“’hatemr steps be taken toward the introduction or restoration of shad

0 our waters, this must boe accompanied by appropriate legislation,
‘bich ghy secure their freedom of access to the upper waters ot the
feams, and shall prevent the use of nets through the season continu-
"1y 80 as to allow noue to escape.
Next to an actually unsurmountable dam, the,most pernicious engine is
at “mployed in some of the rivers in the South, consisting ot a grating
Ret-work of wire, stretched from bauk to bank, and forming an abso-
ely impassable barrier to the upward movement of the fish. They
¢, of Course, arrested at this point, and while making fruitless efforts
ascend are captured by other nets set below. '
here the streams thus treated run partly in one State and partly in
anothe"’ So that shad introduced by one State might be caught in
:not‘hel', the legislative interposition of the General Governmeut would
fem 14 e required. ‘ .
Viether the causes herein suggested be actually those whieh have
Anly affected tho present reduction in numbers, there can bo no ques-
Sir: a8 FO the fact of such decrease. Dm:ing‘ t%le spr.ing of 1873, (?e-

U8 of knowing exactly the basis upon which efforts might be made for
Testoration of shad to the southern waters, and” further transfor to
Sstepy, 8treams, [ dispatched Dr. 1. C. Yarrow on a tour of inquiry

r?ugh the South, and his report is appended hereto, (page 396.) N
D“tel(je decrease proved indeed to be still greater than had boeu. antiei-
Se »a4nd amounted to such a degree that on snl')sequeutly sending M.r.
abogs réen and his parl:ieg to the' Suvufnmh 1.{1\'@1‘ to prosecute the;:
iy of shad-hatching, it was found impossible to procure enoug

°I1‘ ) Ding fish at, Augusta, formerly the seat of a noted fishery, to carry
18 worl,

[\}

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

The first efficient steps in refercnce to the artificial propagation of
the shad appear to have been those of Seth Green, at Hadley Falls, in
the Counnecticut River, in 1867 ; bat at a much earlier date a practical
experiment was made looking toward the same general result, In the
spring of 1848, Dr. William C. Dunicl, of Savanuah, now deceased,
while at his plantation, ten miles from that city, was seized with the
idea of attempting to introduce this fish into the Alabama River, and
at once had a large number of shad-eggs squeezed out upon brown
paper, and the milt of the male dlschargcd over them. The eggs weré
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 smail
stream flowing into the Etowah River, a tributary of the Alabama, whicly
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 mouth of the
Black Warrior River, near Tuscaloosa, Alabama, and also at the falls of
the Alabama, near Wetumpka. In 1858, ten years after the transfer of
the eggs, they were taken abundantly near Tuscaloosa, and since thel
have been regularly captured every year in greater or less numbers.

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. Daniel. There is, however, considerable doub?
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
as to the vitality of the egges under such treatinent; and should this be.

established qatlsmctoulh we may unhesitatingly look upon Dr. Danié
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 myself, as long ago as 1860, havitg ‘
reference to this subject,

An additional fact in reference to the introduction of shad into tllb“
taries of the Gulf of Mexico is furnished Ly Mr. William Gesner; ©
Birmingham, Ala,, in a letter to the Atlanta Ierald, in which “he
states that inthe spring of 1858, in connection with Dr. E. R. Mordecd?
of Mobile, and Mr. T. Hooker, of Montgomery, he .placed 1,300 fish @
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this Species, and 7,000 eggs, taken from the Oconee at Milledgeville,
Aud batched out at Montgomery, in the Alabama River there; aud that
SInce thag time they are caught in increasing numbers every year at
. etumpk&’ as also in Passalonga Creek, and at Eunfala, on the Chat.
tahoochee River.
. A8 stated, it was in 1367 that the first precise efforts were made look-
"}g toward the increase of the supply of shad in any of our American
Tivers, this having Leen done in behalf of the fish commissioners of
Hassachusetts by Seth Green. He first treated the eggs as he would
those of trout by placing them in hatching-boxes in a brook which
°Miptied into the river. Iis experiment with several willions proved to
be an entire failure ; all the eggs spoiling before hatching. On exami-
lation he found that the temperature of the brook was thirteen degrees
elow that of the river, aud he quite reasonably inferred that the water
Was not, warmn enough, and accordingly obtained some boxes, with wire
8auze a the bottom, and allowed them to float on the surface of the
T¥er jtself. To his great satisfaction, and that of his employers, the
yo“"g were found to have hatched ont at the end of three or four days,
M swaup about the boxes like the larve of mosquitoes.
bis method answered a good purpose; but the percentage of loss
S greater than Mr. Green considered satisfactory, mainly owing to
® fact that the eggs were carried by the current to thte lower end of
'2 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%’@ hatchiug.box, to which reference has alrgady 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 plane of the bottom
i all bg slightly inclined to the surface of the water, allowing the cur-
0% to strike along underneath the entire length of tbe box, creating
:;light eddy within, and causing a gentle agitation among the inclosed
8s,
ThuS assured of sucecess in the operation of hatching the eggs, the
tention of mauny of the States was called to the advantages to be
erivaq therefrom; and commissioners were appointed, charged with
80&‘1“35’, among others, of restoring the shad to tho riverg. Massachu-
-8 was followed in this effort by Rhode Island, Connecticut, and New
TR in anl of which very great saccess has followed their persistent
labOPsin this direction. The most favorable situation for the purpose in
i lestion appears to be at South Hadley Fallsin the Connecticut, where the
Passable barrier of the Holyoke dam cuts off the upward movement
a the fish, and permits them to ‘be taken in great numbers. It is
63 Ofted by the Conneecticut commissioners that in the spring of 1871
100,000 eggs were taken and fertilized; and in 1872 the enormous
mbey of 93,000,000, _
hie data, of the anuual captures, here and clsewhere, will be found in
Atcompanying table, which contains an enumeration of the shad
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hatched in the United States from the beginning of the enterprise 0
the end of the season of 1873. . :

The hatching of shad in the Connecticut River has been regular!y
prosecuted for several years past, although principally 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 takel
here being transferred to adjacent waters. :

In 1870 New York began Ler operations, and, as a first effort, int1?
duced about 2,500,000 young fish into the Hudson, increasihg the
number every year since. It was found difficult to obtain a sufficient
namber 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 Connecticat.

Nothing, I believe, has been done by New Hampshire in the way of .
increasing shad in her waters except by the transfer of several thousall
eggs. Bat Jittle has been accomplished by Maine.

In 1867 a fish-way was inserted in the Columbia dam on the Susqué
Lanna, in Pennsylvania, to permit the upward passage of the fish, bub-
no steps were actually taken to propagate shad -until 1873, when the
new commissioners established a camp at Newport, on the Juniat?
River, and succeeded in hatching out a considerable number. .

As stated in the, introductory portion of my report, the subject of
national aid n increasing the abundance of shad and other usetul food
fishes was first started in February, 1872, by a communication pre-
sented to the American Fish-Culturists’ Association, at its meeting in
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 were cotl:
cerned, it was not considered necessary, or even proper, to make any
effort in Tivers belonging exclusively to one State, as it was consid&l'e‘
the duty of such State to provide for its own food-regources. The prin?
object was to introduce the, fish into the waters of the Mississippi val-
ley and into those of the Pacific coast, as also into the great lakes, sinco
these waters are by their nature the common property of the Union, ands
ras already explained, where any effort on the part of a vingle State woulds
in all probability, inure to the benefit of those not resident within hef
borders; and it was not to be expected that any joint action would P
brought about by which the result’would be accomplished. Young fisb
introduced into the waters of the Upper Mississippi in Minnesota, of ¢
the Ohio in Penusylvania, would, in their return from the sea, travers’
a large numberof States, and, of course, be liable to be captured ab
any point before reaching their spawning-ground. )

It was uncertain whether shad could be multiplied in the water®
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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. Daniel’s experiments already detailed
O not; and I am assured by'reliable 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 Ilba, Ala., aud preserved in aleohol,
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. (Seo pages 391 ¢t seq.)
T am not entirely satisfied that all these cases refer to the true shad, as
'ere is 4 segond species, found also on the eastern coast, known as the
ailor or Fall shad, whiely, while attaining nearly the same size as the
true 8had, is o totally distiuet species, andt very inferior in value. There
Seemg, however, no reason why a young shad, hatchied 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 trd\'gl'setl is probably a
atter of very little consequence, as in former times shad penetrated
to the very headwaters of the Atlantic streams, and exhibited no
Particular evidence of exhaustion. Starting at the mouth of the Missis-
SIppi, jn 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 mouths’ time. If they main-
Aneq enough vigor to deposit their eggs, the object would be accom-
b 'Shed, even though they were to die from exhaustion immeodiately after.
1 illustration of what is here 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 kunown
dmong the European residents as the Samlai, which enters the Yang-
"'e'Kiang and the adjacent waters in May, and is in season for ubout. six-
€8 weeks. By many persons it is considered to be even superior to
1® American shad, since, whileof equally fineflavor, it is larger 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
€lng best preserved by being steamed, as is done by them with savory
"?getables. By clitting the fish in transverse slices, the inconvenience
Of the bones is very greatly lessened.  'When first taken shad command
'abulous prices, and, according to Dr. MacGowan, it is only the Emperor
:.ll‘l]]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 bighly
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valued in the materin medica; the fish itself, and particularly its oils
being considered very efficacious in the treatment of consumptiol:
Indeed, all the virtues which are usually ascribed to cod-liver oil aro
possessed, according to the Chinese, by shad-oil, and, in the opinion of
Dr. MacGowan, there is a good deal of foundation for this impressiol:
The Yang-tze-Kiang, in which 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 the lower part of Yang-tze-Kiang
the shad is highly valued as food, whbeun it reaches the upper por-
tions it is called * pestilence fish,” from its alleged deleteriong prop-
erties. This may be owing to the very extended journey whichi the
fish makes in nearly the same latitude, (about 30° N.,) involving &
great amount of exhaastion and consequent ewaciation, while, of
course, the temperature of the water becomes more and more clevated
with the advance of the scason. The case is quite different with the
Mississippi River and most of the shad-producing rivers of the Atlantic
coast, the direction of which is more nearly north and south, their
sources being in a considerably higher latitude than their mouths, s0
that the fish entering thewmn 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 & migratory shad, which ascends
the rivers for breeding purposes, like the American species in the United
States. This is known as the Alose palasah, and in Madras is called tbe
sable-fish, These appear to ascend the rivers at a ditferent season
from our own fish, and geuerally to breed at the commencement of 0F
during the mousoon. The main body of the shad beging to ascend
the Kistna River about the middle of October, and disappears LY
April. -In the Godaveri they ascond earlier, being most abundant from

* Althouglh not bearing on this subject, it may bo of intersst to state that in the arti-
cle from whioh we derive these facts, Dr. MacGowan informs us that the differend
species of sca-weods, especially of 4 Laminaria, are considered to be cfiicacious in goibts
gwellings of a scrofulous character, and outaneous eruptions, those richest in iodlino
being valued wost. There is u popnlar bolief in regions where minetal coal 18
employed for fucl, that sea-weed is un indispeunsable corroctive agaiust tho noxious fumes
of the coal-fice. (Journal of the North China Branch of the Royal Asiatic Society, VI,

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 tho
*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 descend abouh the end of September, after
%hich 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 Burmalh.* '

Shdd, in their ascent of tho Mississippi, would have wo falls and no
Urrent of jnconvenient strength to overcome, and it would seem no
More difficult for them to swim up the river than to sweep along in
Schools 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 serious inconvenience, as fish are frequently longer than that with-
out sustenance. Starting, ag they would, full of fat, the moderate
SXpenditure required for this peviod of time would still:leave enough to
SUpply the substance for the ripening of the eggs and of the milt. For

1836 reasons I am entirely satisfied, as are most persons who have
8lven attention to the subject, that shad introduced 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.

ut":d‘ even should the entire range of tho Mississippi and its main trib-

arles be too much for them, the uncertainty diminishes as we reduce

. ¢ distance from the Gulf, and we may consider success assured in the

of(:;rlter rivers, emptying directly into the Gulf and in the lower waters
e Mississippi and Missouri, at least from the mouth to the Ohio.

e groat argutuent in favor of the attempt to introduce the shad as

tario as‘ species of salmon into the Mississippi River zm.d its main tribu-'
8, 1s the general absence of dams as compared with the waters of

ru:ina.&t]amtic coast. T]}em is, even now, nothing to preveut tish from

llitiem“g up to a,‘great distance, keven to places where excellent opportu-
8 Jor spawning can be had.

Salme (luestif)n has been asked‘ whether, admitting tltat. tl{e s.had and

tle 011. can live and propagate in the waters of the Mississippi Valley,

Sy f“lll not find the Gulf of Mexico too shallow and hot for them. To
‘ls We have tho satisfactory reply that the recent researches of the

il;’;s; §ur\'ey show, directly outside of t-h.e mout':h of the‘ hiissi§sil)[)i; ‘:1.11
emp, Ufe area where th.e depths range fl;om 1,200 to (;,f)OO feet. The
Pro €rature belo'w 600 feet ranges from 35° to 290, even in summer, (}lle
i ably to the intrasion of the cold water from the Autarctic region

Dassing along the floor of the Atlantic Ocean.

h he question of food, of course, does not come into account, as we

iwea\-]l‘(‘éul,v explaiuned that the shad does not feed in the fresh water;

" Fresh-Water Fisheries of India and Burmal, by Dr. Day, 22.
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the examination of, we might almost say, millious of stomachs of fish,
taken 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 any 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 humberg in the Bay of Fandy in autumu, 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 amounnt of food they
can obtain, this consisting of*worms, small fishes, aud most largeiy 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 DLy 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 oceurring on the Atlautic coast,
aud which, while consumed to a great extent by the white-fish, may bo
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 Genesee 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 the move"
ment of mature fish up the Geneseo River.

It is proposed also to try the experimeunt 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 ean -gradually accustom themselves to its great density and
concentration. They will, at any rate, not sufter from want of food,
since the Artemin (a crustacean)and sundry dipterous larve are tound in
enormous numbers.

A similar reasoning applies to the question of introducing salmon,
alewives, lobsters, OySteI'S;‘ &c., 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 o Seth Green, and continued in 1873 by the
United States Tish Commission,through Mr. Livingston Stone, may be
congidered as an actual success,

As 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 incredulous, 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
3,560 were taken, and elsewhere they were caught in numbers varying
with the loeality. The largest bhaul previousiy on record was in 1811,
when 2,280 were caught at one fime, although a draught of 2,300 was
reported at Haddam Pier 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 pumerous
fishing-stations, for a long time abandouned, have resumed operations
with very satisfactory results.

A great increase in the number of shad has also manifested itself in
the Hudson and the Merrimac, and with a reasonable continuance of
effort there is every reason to expect that the pristine abundance of fish
will be restored, and possibly even increased, if young shad-are hatched
out in sufticient 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 the alewife ( Pomolobus medioeris), the herring of our Southern and
Middle States; not to be counfounded with the sea-herring, (Clupea
elongata.) 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 carly spring into the fresh or brackish waters,
and has the advantage of brecding in quiet ponds, instead of requiring
a river for its development. In former times, and before the introdue-
tion of dams across the streains, 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 from which it has been
driven by the erection of impassable dams can bo fully restocked, in the
Course of a few years, simply by transporting a sufficient number of the
Mature 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 carry
auy 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. _

In addition to the value of the alewife as an article of food, it is of
much service in.ponds and rivers as nutriment for trout, salmon, aud
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. ‘

As a cheap and very abundant food for other fisbes, the young alewives
can be placed in waters that have no connection with the sea by merely
transferring from any convenient locality a sufficient 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
penned up by asuitable damn and kept throughout the year.

1t is in another still more important connection that we should coun-
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
moasurably diminished, and in so-ue places ceased entirely. FEuough
may be taken for local consumption, but localities which formerly
furnishied the material tor an exteusive commerce in dried fish have
been entirely abandoned. Various causes have been assigned for this
condition of things, and, among others, the alleged diminution of the
sea-berring. After a careful consideration of the subject, however, 1
am strongly inclined to believe that it is due to the dimination, and in
many instances to the extermination, of the alewives. As already re-
marked, before the construction ot 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 fresh water, aud,
at any rate, spending a considerable interval off the mouths of the
rivers either at the time of their joucney upward or on their return-
The young too, after returning frow the ocean, usually gwarmed in the
same localities, and tlrus furnished for the larger species a bait, such a8
is not supplied at present by any other fish, the sea-herring not ex-
cepted. We know that the alewife is particularly attractive as a bait
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
tghere with the 11ne by what is called “ heaving and bauling,” or throw-
ing a squid from the shore, and hauling it in with the utmost rapidity’

The coincidence, at least, in the excetion of the dams, aud 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 bave 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 nusual method of wmultiplying the
Alewife consists in transferring the mature and spawning fish alive to
the waters which arc 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 ponds along the coast, in rivers, and in small lakes ;
1lfllike the shad, preferring tho quiet bodies of water rather than ran-
Ning streams. Little or nothing of any magnitude has been done in the
Way of artificial impreguation and hatching of their eggs, altljough a
Watter of no special difticulty.

There seems to be a difference of opinion as to the age at which
alewives firgt 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
®ntirely impassable to fish from below. No alewives had ever been
“00wn in this pond at the tie of their introduction by Captain Treat.

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

Ue examination was made for successive years, but not until the ex-
DPiration of the fourth were they seen, when the outlet was observed to
& almost choked up by a solid mass of alewives, struggling to make

¢ir way back again to the place of their birth.

3.—The salmon of Europe and New England ( Sulmo salar).

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

Ores of both America and Europe. It is true that the aggregate of
?}ffol't in reference to the increase of trout, both in America and Euarope,

Y be greater; but certainly the smaller species of the Salmonida are
Very much inferior in actual commercial value to the true salmon. An
ecount of the measures taken to multiply this fish in America, includ-

& the various methods of hatching, &ec., will be found summnarized 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 gawme fish, and the sport experienced
capture ; but, perhaps, still moreto its great size and economical value,
No fish of its maguitude brings so large a price per pound, and is so uni-
versally regarded as a chief delicacy. It abounds 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 uutil 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 return 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 early part of
the spring.

The cggs occupy from two to four months in their development, and
the young are hatehed in early spring and remain in the rivers for at least
one year. There isevidence that a portion remain until the secoud year,
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 autumn 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 eight 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 feeding, 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. .

. Ido not at present propose to attempt a detailed. biography of the
salmon, as the facts at my command in reference to that fish, in
America, at least, are not yet suflicient to warrant my doing so. The
articles in the appendix, by Messrs. Stone, Atkins, and others, will,
however, be found to eontain 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 section
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 Housatonic. They
were also abundant in Lake Ountario and Lake Champlain.t

*Douglass, William. A sunmary, historical and political, of the first planting, progress-
ive improvement, and present state of the British settloments in North Americs:
2 vols., 8 vo. Boston, 1749-°51.

On p. 212, be says that salmon are a high-latitude fish, not to be found gouth
of New England ; the farther south, tho later they sct in, and continue a shorter timei
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. From a very early period, the preservation of the kalmon-fisheries
In Rurope, or their restoration when exhausted, bas occupied a great
Share of attention. The problewm 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 a luxury now, unattainable by any but
the wealthy,salmon 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
kinds,
_ The history of the introduction of salmon into Tasmania exhibits an
INstance of enterprise highly 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 actnally 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. H. K. Francis, failed from an insufficient
Supply of ice. The eggs were packed between layers of moss, in boxes,
Which were suspended, in order to break the motiou of the ship, A
Small stream of ice-water was made to flow over them to keep them 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 snceess was hoped for, however, from the result of an exper-
Iment inade in an ice-house in London, where eggs, kept for periods from
Orty-five to one hundred and forty-four days, wore 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 begiuning of May, and continue only

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

n::dobservad, and with dispatch, thoy return to the sea. In Chebucto, Cape Breton,
Nowfoundland they coutinue the greatest part of the year.

. 'Willin.ms, 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, thay are found in Luke

amplain and the large streams which fall into it, When going up in the spring
lBy aro round and fat, and of an excellent taste and flavor, and are taken in-great
mbors from the first woolc in May to the second weck in June. When they arrive
llime upper parts of the rivers, they doposit their spawn and renm_iu there during the
o tr;ursen.son, but become very lean aud flaceid. Toward the latter ond of Septem-
fo 18y return to the sea, 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
“cti‘:te 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 Snint Law-
Ceare generally more large and rich than those 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 322, 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 lLeing
assigned 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 J anuary, and cast anchor in Hobsoun!s Bay
on the 15th of April. The ice-house was thensoponed for the first time
since it had been ¢losed on the Thames, and a large portion of the con-
tents proved to be sound aund in good condition. Strong wooden boxes
were then prepared, in each of which about fifteen of the small original
Doxes of eggs, covered with a considerable thickness of ice, and wrapped
in blankets, were secarely packed. Ileven 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 Soeicty of Vie-
toria. Oun the 20tk of April the Hobart Town eggs reached their des
tination, aud 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 consigniment of about 93,000 salinon-eggs was shlpped
to Taswmania, 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 Pleaty, as before. About 30,000
eggs were found to Le healthy, from which they succeeded in obtaining
about 6,000 young fish.

The young fry hatched in May, 1864, wero 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 miles of fresh water
before reaching the estuary above New Norfolk, The experiment is
believed to have been entirely successfal, though it was not until 1874
that a specimen was taken of what is believed to have been a genuin®
salmon-grilse, actually born in Tasmania.

Corresponding experiments wero carried on with reference to the
English sea-trout, which proved entirely successful. This fish js now
actually acclimated in Tasmania, 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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_1\" Interesting experiment was tried on this oceasion as to the possi-
b“ity of yetaining the sea-tront in fresh water throughout the entire
rl)(?l‘iod of their existence, abont fifty of them bLeing used for the purpose.
'bis hasg sueceeded perfeetly, the original stock having bred for five
- Years in succession in fresh waters.

The history of the eftorts in the United States, looking especially
toward the restoration of salinon to American waters, may perhaps be
Considereqd g dating from a report upon the artificial propagation of fish
Made in October, 1857, to the general assembly of Vermont, by the

'Ion. George P. Marsh, now United States minister to Italy, almost
S‘mnltaneously with one by Mr. A. I1. Robinson, of New Hampshire. It
Was not until 1864 and 1865 that the fish commissioners of the New
“ngland States took measures to accomplish the desired object, and,
QCCOrding to Dr. Edmunds* and Mr., William Clift,f the first positive
effort was made by Dr. Fletcher, of Concord, N. I1., in 1866, who visited

ew Brunswick for the sake of transterring adult fish alive to the New
'Iﬂmpshire streams for the purpose of restocking them,

Dr, Edmunds, however, remarks that, according to Mr. Thaddeus
NOITils, Jawes B. Johnson, of New York City, procured eges of a
8almon (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 app!li-
“ation to the French 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 Bruanswick in September of 1866, and

fought home. 25,000 impregnated ova, of which a large number were
Placeg in the Morrimac River after being artificially hatched, and, with

© exception of a few, they were treated for this purpose in Coucord.
Vhether the remainder hatched out or not it is impossible to say ; but
we may safely consider the date of March, 1867, as the first period when
al‘tiﬁciully-].n'\,tched American salmon were introduced into American
w&tel‘S; namely,in the Pemigewasset, at Compton, N. H., by Dr. Fletcher.

L1867 Dr. Fletcher again visited New Brunswick, and brought howme,
8 Le supposed, 100,000 eggs or more. Ialf of these were distributed
? the New ITampshire commissioners, Robinson and Hogyt, at Meredith

* 1L, and the other half to Livingston Stone, at Charlestown. The
jutil'(" yield of these eggs was about 5,000 of each lot, or 10,000

I a],

In 1868 Mr. Livingston Stone, in behalf of several parties, built a
ﬁl\mﬂl-breedin @ establishment on the Miramichi River, New Brunswicels,

E 2
tlll-'Intr;O‘]‘lcf-i()rl of Sahnon to American Waters: Proceedings of American Fish-Cul-
DY Awsociation, 1872, p. 2.
‘S‘{L]n!on and its Calture, 1572, p. 19, .
“Ishing in Amorican Waters, Now York, Harper and Brothers, 1369.

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, II.  Some were
hatched by Mr. Brackett, one of the eommissioners of Massachusetts,
and turned into the Merrimace River in that State. Others were intro-
duced near Cape Cod. Two thousand of the young fish, of the lob
hatched by Mr. 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
introduced into tributarvies of the Connecticut.

In 1870, according to Dr. Edmunds, 8,000 eggs were sent to him from
the Miramichi River, which were distributed to the commissioners of
Maine and Conneccticut; 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 Connecticut jointly built a salmon-
breeding establishment on the Penobscot River, at Orland, placing it
under the charge of Mr. Atking; and from this a reasonable supply was
received. Tho first operations for hatching fish on a large scale wero
those of Mr. Atkins, at Backsport, in Maine, in 1872, when the aggre-
gate subscriptions of the States were supplemented by an equal amount
furnished by the United States IFish Commissioner, (page xviii.) 1t 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 introduce-
ing salmon into Awerican waters, before destitute of them, by transfer-
ring the properly-impregnated ova from localities where they abound to
salmon-breeding establishments, whence they were distributed to their
destination. 1t is, however, to the method adopted by Mr, Atkins,
(whether his own deviee, or that of some one else, I am unable to say,)
n penning up the mature fish, on their entrancee into the rivers, and
keeping them until their eggs are ripe, that we owoe 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 anthorities
as well as the people of the Dominion have always looked with great
jealousy upon the efforts made by the United States to obtain egg’
within -their borders, thisgin fact, having been prohibited by positive
enactment. It was, therefore, ouly 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 thewm, has
placed within our power the means of sceuring, with the least possible
trouble and expense, as many eggs ascan 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 by the more
comprehensive eo-operation of the General Government, Dr. Bdmunds
Temarks that from the tirst sahmon-fry introduced into the Merrimac
River 1o returns have been realized.  Some were seen and taken going
to sca, but none have returned.  Some ripe salmon were taken,
hO\vever, at Holyoke, in the spring of 1872, and at Saybrook, at the
mouth of the Conuecticut; but, in his opinion, it is in vain to expect
lneh in the way of actual results, in most of the streams, at least,
ntil legislative enactments and the loree 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-
on, under 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, hay proved to be the Holyoke dam at South adley 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
Corporation 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 carried successively to the supreme
tourt of the State, and then to that of the United States. DBeaten at
all boints, the company has finally yielded gracefully to the necessity,
and is 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 through which the Connecticut’ River flows.

It will be sufliciently evident that the extent to which the restoration
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
data, 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 I have just quoted, to make a special toar of Lake Cham-
Plain and the sonth side of Lako Ontario, with a view of ascertaining
the best localities for the introduction of salmon and the character of
the obstructions in the rivers. This he has performed tuithfully, and
has furnished a detailed report on the subject, with a map, which will

¢ found appended.

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

tate. Iis report and accompanying map are also given herewith.
Oorrespoﬁding information of the samae character in regard to the James
‘i"er in Virginia, as also for streams in Wisconsin and Michigan,
trl})utztry to Lake Michigan, has also been received ; and, with what is
ing furnished from other localitics, 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 opeuning the streams for the npward movement of
fish.

Salinon were at one time very abundant in Lake Champlain and
Lake Ontario, even within the memory of persons now living;* hub
their upward course in the great lakes was always barvred by the Falls
of Niagara. XNow they are apparently unknown in either body of water,
except on the Canadian side of Lake Ountario, where the judicious
methods adopted by Mr..Wilmot, at Newecastle, have Jargely increased
their numbers, and have enabled him, under direction of the govern-
ment, to furnish a supply of eggs and young to adjacent waters in the
provinees, and even to a limited extent to parties in the United States.

Much contrariety of opinion has been expressed as to whether the
salmon of Lake Ontario really run to the sca, or whether the lakeis 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 Lalke Ontario supplied with salmon, provided obstructions to the
passage of the fish to suitable spawning-grounds in inflowing 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 which 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 enormous ¢xtent 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 hiy history of Essex County, N. Y., speaking of the fish in Lake Cham-
plain, says: “The carly gettlers of the valley of Lake Champlain found the strecams
upon bath 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 to
be taken with great ease and in immonse qnantities. A record exists of five hundred
having been killed in the Boquet in ene aftornoon, and as late as 1313 about fifteen-
hundred R()Ill]l]s of salmon were taken by a single hanl of a seine, near Port Kendall.
They have been oceasionally found within the Jast twenty years, in somo of the most
rapid streams, but have now totally disappoared. The secluded haunts they loved
have been invaded; dams have impeded their wontod rontes ) the filth of ()ccn[licd
streams has disturbed their cleanly habits, and the elangor of steambonts and machinery
has excited their fears.  Each of these causes is assigned as & eircumstance that has
deprived the country of an important article of food and a chaice luxury, The subject
is not nnworthy the inguiry and investigation of the philosophor of natuve.”
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1“.11:3‘ find them in so great abundance as to keep themselves in good con-
dmou»uud obviate the necessity of going elsewhere in search of food.
In the eastern portion of North Amaerica, in addition to the true Salmo
$alar, some writers waintain the existence of a second species, which
the‘y call Salmo hamatus, or hook-billed salmon, and which they distin-
SRish 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 degree, and
therefore it cannot constituto a distinetive wark.

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

.It is on the west coast of North America alone that salinoun ocenr in any-
thing like the numbers which formerly provailed in the East, though the
SPecies are entirely distinet and peculiar to the Pacitic, The waters of
Uiblit‘orui;m, Oregou, and British Columbia boast of the possession of
Several kinds, how many has not yet been ascertained, as the different
ages and sexes of one have in many instances been described as
two or more totally distinet species. Oune of the objocts of the Ifish Com-
Wission is to solve the problem in questioun, by secaring specimens of all
Ages and of Loth 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 betore long, which will be presented
to Congress for publication if it shouald be called for.

The term salmou properly implies a fish of the genus Salmo, which
Spends a certain portion of its time in thoe ocean, and thon runs up
to the fresh waters to spawn,  We know of no species of the genus
Which remains in the salt water permancutly thronghout the year; but
there are many that continually abide in the fresh water, and of theseo
North America has her fair share.

An important memoir on the genus Salno, by Dr, Suckley, was pre-
bared for the report on the northwest boundary survey.. This, by
Dermission of the State Department and Mre. Avchibald Campbell,
has been in chiarge of the Smithsonian Institution for many years, and
Will Le found in the appendix of this report, (page 91.) - Although
Many of the conclusions of Dr. Suckley are doubtless erroneous, yet
F]le amount of information and eritical ingquiry exhibited in the paper
18 very great, and it will serve as an excellent basis for more correct
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 States,
the fish from that locality would seem to be 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, Rich.)
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The experience of salinon-culturists in Burope 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-scason. There are few of
the rivers of the United States that do not reach a higher temperature
than that, especially those fromn Cape Cod sonthward. Indeed, experi-
ments prosecuted during the period of shad-hatehing in the Connecticut
and the Hudson show that the waters there exhibit a temperatare of 80°
as early as the 1st of July.

For this reason, probably, as far as our reliable inform:tion goes, the
salmon in olden times did not oceur west of the Connecticut, or at, least of
the Housatonic River, the assumption of its existenee in the Hudson rest-
ing upon the statement of 1Ieudrick Hudson, to the effect that he had cap-
tured salmon innets at the mouth of the riverin August.  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 appearance of the salmon, and with its allied species is frequently
called salmon, salinon-trout, &c.; the known habits of the salmon entirely
precluding the idea that it could have been secen by ITudson under the
circumstances wmentioned,

In the Sacramento fish, however, we probably have a species which
will answer the purpose on onr eastern coast, as far south 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, thie 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 first daing oceur 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 Sacrainento
salmon into the waters on the southern side of the great Inkes, where
the temperature is comparatively high, and the conditions otherwisC
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 nob
at all impossible that in the Mississippi, with the absenee of any ob-
structions for a long distance, or of any current materially greater thai
the tides of the sca, the fish would make their way withouat experiencing
the exhaustion which they manifest in the western waters, where they
are obliged to surmount so many barriers. IFish are necessarily contin-
ually in motion, and this, when not requiring violent eftorts, as ib
ascending dams, is not more exhausting in a river than in the ocean.

As far as the sojourn of the California salmon in the Galf of MexX:
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1co ig concerned, it is quite probable that whatever the degree of heat
%0 which they are subjected in the summer-season, they probably require
dul‘ing their residence in the sea a temperature as low, at least, as
abouy, 400 Falrenheit ; this inference being based upon the fact of their
r.ei‘tl"ict:ion to more northern latitndes, in which this temperatare is most
hkely to be found. In cousidering the question of introducing the
~alifornia or other salmon iuto the tributaries of the Mississippi, the
Nquiry was naturally suggestad as to the temporatures of the Gulf of
*'IeXico, into which the salmon would pass in their outward journey,
2ud where they wouald probably remain.

Application for information was accordingly made to Captain Pat-
tt‘l‘son, Superintendent of the Coast Survey, who kindly furnished copies
of records from the archives of the office, (for details of these, sece ap-
bendix,) from which we learn that in certain portions of the Guif,
Vhere the surface-temperature was 779, it was 50° at a depth of 230
Iilthoms, and at 420 to 790 fathoms it was noted at 33° and 36° Fahren.-

eit, in the month of April. At another locality, with a surface-tem-
Derature of 7730, that at the bottom was 33°. At a depth of 1,133
f'dthoms, in a line from the mouth of the Mississippi to the Tortugas,
latitade 270 16/ and Iongitude 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’ 34° was found at
@ depth of 896 fathoms; whiie between Cuba and Florida 35° were noted
a4 600 fathoms; and on a line I'r(nn Mobile to Key West the tempera-
ture at 190 fathoms was foand to bo 380, that at the surface being 83°,

Although it is probable that these indications, some of which were
l)el‘lgaps made by the old-fashioned thermometers, may be somewhat
“Ironeous, yet there can be no question as to the oceurrence in the Gulf
of Mexico of very deep water and of temperatures perfectly suited to
the abode of salmon of any species, Neither can there be any doubt of
the oceurrence of suitable food in this same region. Therefore there
Seems to bo no reason to question that all the conditions needed for the
Erowth of this fish are to be met with in the Gulf of Mexico; and at
a‘}y rate we are warranted in making tlie experiment for the purpose
Of determining the fact.

5.—The land-locked salmon (Sulmo scbhago ?).

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 diftering in
Slze.  Theiraverage weight in most of the localitics mentioned is from 2
0_4 or 5 pounds, sometimes, howoever, being talken weighing from 10 to
9 pounds., The Sebago fish is, however, much larger; the mature fish
a"‘5l‘ftging perhaps 6 to 8 pounds. A similar fish occurs also in the lakes
of New Brunswick and perbaps of Nova Scotia.
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Much ingenuity has been expended in the discussion of the question
whether these are or are not the true salmon. They appear to present
trifling peculiavities ; but so far no difference 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, 1864,
and reproduced on page 335. This gentleman is of the opinion, after &
careful investigation, that the variety is really of modern origin, having
been developed only since the erection of mill-dams on the streams
mentioned. e thinks he has evidence that forty or fifty years ago:
or possibly one hundred, no such kind of fish was known in these
streams, and that it was only after the erection of the dams, making
the passage of fish from Dbelow impossible, when the young fish wero
penned into the upper waters aud rendered averse to the experiment
of going down over thewn, that the so-called land-locked saluon 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 distinet 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 large
scale in securing these eggs and placing the youug fish in the more
western waters.

The fish are takoen readily with the fly throughout the greater part of
the year, at least from early spring until Jate 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 caunot 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 ?). Thisis very
common in the watersof the Gulf of Saint Lawrence, and wlso in those of
the Atlantic coast in Nova Scotia. It runsup in the springinto brackish
waters in great numbers for the purpose of spawning. It is very abun-
dant in Newfoundland and oun the coast of Labrador, where immense
numbers are caught and sent to the Boston market. As yet wo knoWw
very little of its natural history; but there seems no reason to doub?
that it vould answer admirably for the streams on the coast of Maine:
As o fresh fish it is of delicious flavor, although very inferior to the
salmon when salted.

T.—The lake-trout (Salmo nameyeush 2)

This fish, very characteristic of all the great lakes of the Northern’
States, and occurring in one variety or another in smaller bodies of water
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Al along our northern frontier, is variously called 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-{ish, and i3
Specially prowinent in this connection in Lakes Superior, Michigan, lirie
aud Outario, As aﬁ’ording sport to the angler, it is far inferior to other
Wwembers of the genus Selmo, but, from its size and ease of manipulation
A transfer, has already attracted much consideration. It has for
Some years been the subject of attention on the part of the New Yorl
State commissioners and of their agent, Seth Green, who every antumn
Collects millions of eggs from the fisheries on the Canadian side of Lake
_Oumrio to be hatehed at Caledonia, N. Y., for distribution to the lakes
1 the interior of Now York. The experiment has lately been made of
plmlting the youug fish in ranning water, as the Susqucehanna, &e.; but
1t yet remains to be scen how they will thrive,

The lake-trout is eminently worthy the attention of States along theo
great lakes, since, with the white-fish, it constitutes by far tho most
mportant element in the great tisheries.

S.—The hucho or Danube salmon, (Salnro 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 been warmly
Tecommended as admirably suited for the Mississippi River, siuce, unlike

¢ true salmon,itappearsto speud mostof its time in the river, seldom, it
at all, making its way into the salt water. Opinions difter, however, in
this respect, as to whether all the Danube fish speud a part of their life in
tl'm Black Sea, or whether it is those only which belong to its immnediate
Vieinity that run into it.  The 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.
In my judgment, it would be inexpedient to introduce this fish into waters
Where' the true salmon live; the latter having the excellent quality
Of not disturbing the existing inhabitants of the rivers, but deriving
the material of its growtlh, after the first few months of its existence,
from the occan. Unless the Sacramento salmon can be naturalized in
t‘he Mississippi, no other species but that of the Danube is likely to
find suicable quarters there; and the question of its introduction will,
t11(31‘8('01"0, 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 LLmerican trout.

I have already referred to the varions questions connccted with the
Propagation of the eastern brook-trout, (Salmo fontinalis,) and whicly, 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, (Salno oquasst,
Girard,) is found in the lakes at the headwaters of the Aundroscoggin,
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 autumi,
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
common brook-trout (Salmo fontinalis) occur of cnormous size, even up
to ten pounds, and that Mr. George Shepard Page, and his associates of
the Oquassoc Angling Company, are about establishing a hatehing-house
for the purpose of securing eggs of this variety, known as the Rangeley.

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

10.—The Sélbling, (Salmo salvelinus.)

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 in
this connection would serve an excellent purpose for stocking interior
waters tbat have now no specially desirable inmates.

11.—The grayling, (Thymallus tricolor.)

A species of the salmon family found in restricted areas of the United
States, has lately attracted mueh attention among fish-culturists and
sportsmen. It seems to be prolific and numerous in favorable waters;
is execllent as food, and what, to many, are more admirable quali-
ties, will take the fly and make aspirited contest with the angler beforo
he can land him 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 lately been brought extensively to notice as occur-
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 Ycllowstone. \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 Europcant
Thymallus vulgaris Nilss. is marked and decided.

1t has Dbeen successfully transported from Michigan to New York
State by Fred. 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, cte.

T the report by Mr. Milner, on page 1, will be found the result of his
luvcstigations, prosecuted through two seasous, with regard to this the
Lost important fish of the great lakes; aud in his general conclusions
a“d. recommendations, as to the future treatment of the subject, I
Cutirely concur.

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

FlS understood that the newly-appointed commissioners of Michigan
alm g introducing to the waters bordering on that State at least eight
r ten millions of artificially-latched eggs, and it is probable that Wis-
001lsin, Olio, and Minnesota will sooner or Iater follow suit.  The intro-
Wuetion of this fish into the Jakes of California and Gtah will, however,
Continue to occupy my attention as far as the lunds at my command
Will permit. )

)‘Utsego Lake in Central New York, the head of the Susquehanna

ver, is tenunted by a fish of the finest quality called the Otsego bass,

(Coregonus otseyo,) 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

‘ehefit of Otsego Lake, and may hercafter furnish a valuable contribu-
t_‘Oll to other lakes. Otsego Lake is, perhaps, the most southern station.
Ot the genus Coregonus, in the Kastern United States at least, aud the
fish from its waters are probably well adapted to other lakes of the
Ste or ¢ven more southern latitudes.  The experiment now making at
COO[)OI‘StO\\’l), N. Y., under the direction of Capt. Llihua Phinney and
“apt. P. P. Cooper, is, therefore, one in which the public have a great
ll)t.ercSt.

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

A fish lately introduced into Englaud from Germany is the ¢ orfe”
Or “nerfling,” Tdus melanotus, a cyprinoid related to the European tench,
ﬁnd whichi is valuable for its beauty, color, and appearance, as well as
Tor food,

It is said to surpass the gold-fish in the brilliant red color that covers
the 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
rger size. 1t is very prolifie, and sustains its numbers in larger bodies
of water than the gold-fish does. Those who have seen this fish in its
Dative waters state that there is no more brilliant sight imaginable than
1o witness the schools of ¢ nerflings ” rise iu 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 possessiung 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 Iluropean 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 in
limited waters. "It has the pre-eminent advantage over such fish as the
black bass, trout, grayling, &ec., that it is a vegetable feeder, aud, al-
though not disdaining animal matters, can thrive very well upon aquatic
vegetation alone. Outhisaccount it can be kept in tanks, small ponds,
&e., and a very much larger weight obtained, without expense, than iv
the case of the other kinds indicated.

1t is on this accouut that its calture has been continued for centuries:
It is also a mistake to compare the tlesh with that of the ordinary
Cyprinide 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 varieties almost equal to the European trout.

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

Among the estimable varieties of the trune carp, Mr. Hessel specifies
as the best the king-carp, or Cyprinus rex cyprinorwm. This has the
peculiarity of being almost destitute of scales, only a few being at-
tached bere and there to the skin, Therc are also, according to this emi-
nent pisciculturist, varicties of carp in which the generative apparatus
seems to e atrophied so as to render them incapable of reproduction
These are found in various regions on the Upper Rline, on the Danube
on the Rhine, and the Po, and are very much sought after, bringing
threo times the price of other fish; indeed, as already remarked, they
are considered equal to the trout. Mr. Hessel professes to be aé:
quainted with a method of producing this sterility on a large scale and
with certainty. Another rvace equally eligible is the oue 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
greatly to the savor of the fish, "The constant form of this only oceurs
in ecrtain Lukes in castern Europe.  Neither of these varicties is know?
in Eugland.
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The best carp, Mr. Hessel thinks, are to be found in the region of the
N ‘ll}llb(%, characterized by the elevated, fleshy, and compressed back, a
apid growth, and delicious flesh. Ior almost thousands of vears they

e“t“e been kept in ponds connected with various public and private
States,

15.—The gourami.—( Osphromenus olfux.)

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
g()lll‘a.mi.

_ It has had an existence, whether indigenous or not, for many centaries
I the fresh waters of Cochin China, and is found also in portious of

€ mainland and islands of the China Sca and Indian Ocean. It has
cen successfully acclimated in certain islands to the eastward of Af-
l'lcﬂ-- 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 introduee it into regions of South
\lneric&, the West Indies, Southern Africa, Australia, Lgypt, and
‘rance,

The qualities that are brought forward as causing so bigh an.estimate

Of the value of the gowrami are its supevior excellence as food and the
¢t that it is adapted to waters under a hot sun, attaining the highest
degrees of temperatare. It is also largely a vegetable cater, feeding
Upon water-plants of genera that are found in widely separated regions
‘ff the.globe. It may be fed, too, with numerous articles of ordinary
%0d, and the refuse of the table, and kept in confined bodies of water,
brovided 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 numerons failures to transport it and keep it alive during long
Voyages would searcely influence American fish-culturists against
Its attempted introduction, as it is well known that inexperienced
bersons lose those fish during transportation which have the greatest
t(maeity of life under proper treatment. The fish could be brought from
the Mauritius, India, Java, China, or other accessible loealities, and, by
Care in selecting the period and route of the trausfer, the experiment
Would doubtless be successful. Recent experiments have shown that
Some varictics resist the influence of cold more than others; a tempera-
tuze even of 470 T having been endured with impunity in the ease of a
Number lately transported to Fraunce. They might be readily intro-
duced from the region of China into the high-temperatare ¢ tule” lakes
of Southern California and Nevada, and from there distributed farther
Cast,

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

0 proper conditions in water and food are afforded them,



]XX\'iii REPORT OF COMMISSIONER OF FISH AND FISHERIES.
16.—The sterlet.

The sterlet, (Acipenser ruthenus,) a small species of sturgeon, found it
ussia, has a superior reputation as a table-fish, The Russian minister

of Crown lands has cansed it to be introdaced from its original home in
the Volga to the vieinity of St. ’ctersburg.

As the embryo has so short a period in the egg stage, the transporta
tion of the latter for long distunces is attended with many ditlicultics.
By means of a carefully-constructed apparvatus, aud provision tor the
anticipated hatching of the cges en route, in 1870, a considerable number
of the young fry were trausported from Russia and introduéed into the
waters of Sutherlandshire, Scotland, in apparently good condition.

It has been, on several occasions, snggested that it would 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 character
and in their related climate to the Volga, of Russia, in which the species
is native.

Qnite recently a nnmber of sterlet were brought froin 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 steamer to London,

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

Yi.—Hybrid 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
Siibbling, &, The fish tirus prodaced, though for the most part barrens
and requiring a continuation of the operation in snceessive years, are
of very superior quality, of tender flesh, and grow with great rapidity,
as is usually the case with animals with deficient organs of generation-
They, indeed, bear the same relations to other fishes of their kind, a8
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 fo certain sei-fish, with (:01‘1'051)0uding
results, -

CONCLUDING REAMARKS.

It is perhaps hardly neeessary to summarize here the steps taken to
increase 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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48 United States Commissioner of Fish and Fisheries, so far as salmon
Were concerned, were directed to securing a large supply, first of Salmo
Salar, or the Atlantie salmon, from the establishment of Mr. Atkins,
ag Bucksport, and from the river Rhine, in Germany ; and, second, of
the California salmon (Seelmo prinnat 2) from the Sacramento River,
through Mr. Livingston Stone, the details of which efforts it Is unneces-
Sary to repeat here.

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

The labors of 1873 will, it is hoped, be conducted on a much larger
8cale, and I trust that enongh eggs of the Sacramento salmon may be
Procured to make a satistactory beginning of the experiment. I am
Quite well satisfied that it is to this species that wa are to look for s
Supply for such rivers as the Hudson, Delaware, Susquehanna, Potomac,
J’lmes, and perhaps others still farther south, as well as for tho waters
of the Mississippi Valley. Ilastern salmon, on the other hand, will
Perhaps be best adapted to the rivers of New England and to the great
Wms; although it is proposed to introduce both kinds into such local-
lties ag 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,
Whieh require food in the fresh water, the great mass of the material of
Erowth being derived from the sea. Their periods of migration, too, are
ntirely distinct; the western species entering the rivers early in winter,
and spawning at the headwaters as early ay Augnst; while the eastern
$almon, coming in several months later, does not spawn until October
Or the beginning of November. Shonld no change take place in the
hzl-bits of either kind, the salmon-scason would be very mnch Jouger
ﬂ‘lan otherwise, and salmon eould be had, perhaps, over a period of from
€lght to eleven months, instead of three or four, as at present,

The great advantage of the Sacramento fish is to be found in its
ﬂbi}ity to sustain itself in a much 'highar teinperature than that endura-
ble by the Atlantie-eoast salmon. Thus, while the eastern is said to be
Qrivey back to sea, in Germany at least, by a temperature of 639, (60°
deing the maximum of preference,) the Sacramento fish occupies a river
{’O‘S’illg through one of the hottest regions of North America, where
}ll the season of 1872 Mr. Stone fonnd 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 hatehing establishment is eooled by the melting ice
and snow from Mount Shasta, but lower down the Sacramento, where
the salmon formerly spawned in great numbers, and do still to somo
e!“l‘ées"t, the temperatare in the river reached 75 I, and even more during

wmmer,
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Another fact of importance connected with the Sacrameunto fish is the
great rapidity of its growth, those of corresponding age being almost
twice as hieavy as their eastern relatives. According to Mr. Reeder,
fish commissioner of PPennsylvania, the Sacramento 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 iu length, while the Penobscot sulinon, about ten mounths
old, were not balf the size. This difference is appreciable in all stages of
growth, the eggs and young fish being twice as large as those of the
eastern species. :

The Sacramento salmon is said to lack the very dr-hmte flavor of the

eastern fish. This, however, is stoutly denied, especially by Mr. Throck-
morton, whose letter on the subject will be found on 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 the same
couditions, it is probable that the difference would prove to be of very
little moment.

The supposed disinelination of the Sacramento fish to take the hook
has been presented as a great objection to it. This, it well foundedy
would be of very little consequence, sinee salmon, 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 ou this speeies I refer for further details.

As already remarked, experiments are contemplated in reference to
the multiplication of the land-locked salmon and of the lalke-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, (Salmo hucho,) which appears espec:
jally fitted to the Mississippi River. The objection to this species, whicb
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 thoe yeuar, 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 greaf
system of waters of’ the Mississippi Valley ; the black bass, the satnton-
perch, or-wall-eyed pike, (Lucioperea,) and, perhaps, one or two spueeies
of pickerel, being most important.  Of the great variety of suckerss
chubs, sun-fish, &e., but little commendatory can be said. The great
bulk of these fish, however,and of nearly all the Cyprinide, ave proverbit i
for their insipidity, and they are generally estecined worthlvss as food-
The cffect of introducing the Danube salmon would be simply to sub”
stitnte for a superfluity of fishh of very inferior value, a kind having 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-
Stancgs, the Danube salmon is a less voracions 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 talen up.
for consideration at an early day.

The resteration of food-fishes to localities originally tenanted by them,
OF their transfer to new waters, is, however, a question of time; and
0 the immense extent of our river and lake systems, many years
Toust necessarily elapse before the work can be accomplished. It is also
12expedient 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 conceutrating
effort upon them, and then from these centers to carry on the worl else-
Where., It is nota percentage so much as an absolute namber 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 evident
tha, 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.

1t 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
8€a. 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 shad fisheries is believed to be'in the erection of impassable dams,
thus preventing their access to the spawning-grounds, it will be readily
Understooq that, unless some provision be made for surmounting these
ObStructions, the fisheries cannot be self-sustaining. TFortunateiy, 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 suflicient volume of water issuing from 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
8iven in detail in an admirable essay on the subject in the present report
as prepared by Mr. Atkius.

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 fisht
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. For this
reason, it is well to carry the young fish to the highest point in a stream
that can be reached, even though numerous fiski-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 e 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 inerease 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 done satistactorily 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, us far as
shad are concerned, coming earlier in the South than in the North—
perhaps 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 Counnecticut. 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 excess, 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 ©
two walls of stone in the shape of the letter V, the angle pointing dow2
the current, and opening into whatis called a fish-ba sket. The ohject of
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 of
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, prohibit&ei1
the use of these dams in shad-streams, and with very great proprietf ’

Other points to be regulated, and requiring more or less of legislative
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lntel‘ference, are the introduction of injurious chemieals, 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
hrougli to their proper spawning-grounds prevented, to say nothing of
the 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 gnaranteed, 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-
Dregnation of the eggs and introduction of the young into the water,
the supply of fish can be maintained ; and should they, in ascending the
stl'Qams, find an impassable barrier, the only effect would be to furnish a
£reat abundance to the fishermen below the obstruction, while those
above it would be entirely cut off. It is not to be expected, however,
that either State governments or Congress will continue to make such
appropriations indefinitely, and it is quite time that a general system of
legislation 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-
chusetts, Conneeticat, and New York for their hearty co-operation in
the steps taken to carry out the law of Congress in reference to the
lnultiplication of the food-fishes.
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Salmon-hatching operations in the

Tader whose au- i

spicea.

Place where spawn

|
{
|
l
; was collected,

Place where egus
were hatched.

Incharge of hateh-
ing.

|
|
|

Waters stocked.

Xew Hampshire. ..

Vermont

Massachusetts .. ..

Rhode Island

Connocticut.......

a Doubtful,

...........

()

M]i;amichi River, N,

laud, Me.
Penobscot River,
Bucksport, Me.

Mgamichi River, N.

I Pc¢nobscot River,
Bu( ksport Mo.

Penobacot Riv er,
Bucksport, Me.

Miramichi River, N,
B.

l’ouo)mcot River, Oc-
land, Me.

S

Penobscot River,
Bucksport, Mo.

.i\;é;castle, Ont.....
Penobscot River,
Bucksport, Me.

. sl e
T,
Miramichi River, N,

lnu(l M

Penobscot River,

Penobscot River, Or-

‘North

Pcnobacot Rivor,
Bucksport, Me.

[ | [

Buckaport, Me.
The distribution was proposed in 1872, and no subsequent roferences made.

Whiting, Mo
Alba, Mo .........

Augusta, Me

Norway, Me

Buckaport, Me....

Woodstock, N, H..

Concord, N. 11
Moredith, N. H ...

....do
Chestnr Vt.

.Rocheéii\r, N.Y...

East Warobawm,
Mass.
West Barnstable,

H1NBY,
Wiuchester, Mass
do

B L
Poneganget, R.I..
ceado

Charlestown, N.1I ,

..o .
Puqaonnock Coun

Branford,
Conn.
Middlctown, Conn.

Poguounock, Conn

North Branford,
Caoutin,

Westport, Conn...

PR | [ R

Poguonpock, Conn

W.S. Peavey
David C. Pottle. ..

Crockett & Holmes
Charles G. Atkius.

W.W.Fletchor. ...

.l Livingstou Stone. .

....do

Dexter, Coolidge,
& Bacon.

E. A. Brackett .
do ..

do
Waltonian Hateh-
ing Socicty.
Robert G. Pike....

anuommck Com-

ny.
¥ 1lllmm Clifi b .
W n]to’ll‘l"l‘l; IInu h )
ing Society.

William Cliftb. ..

....do
W, W, Fletcher ...|.

....do
Qumu('bnug River-

Cobscook River...
Shoepscot River. .

Kcnvebec River ..
Androscoggin Riv.
Penobscot River..
Saint Croix River.

Andmst.o;,fiu Riv.
Merrimae River. .-

Lake Champlain.-

Connecticut River.

Stream on Cupe
Cod.

.| Mystic River

Stream on Cape
Cod.

Mnrnmac River.-

Myatic River
Red Brook
Pawtuxet River -
Blackstons River--
Pawtucket River.-
Pawcatuck River--
Groat Brook

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

Connecticnt River:

Quinnebaug Itiver

Great Brook -..-¢”
Saugatuck Riv or--
Southport River --

Connecticut Ili\ of
Mystic River .
Thames River .-2°
Housatonic River-
Stream at Nort
Branford.
Great Brovk
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Tributaries in which
sl were placed.

Litt) ! |
0 Audroscoggin
Tiver H i
ributaries .

nooski and Lawo-
ille Rivers,
gawum River(l)....

Pomigowasset River.

Tributary to T
ary .on,
la]ul;d Sound. #

do ...,
Broad Brook.

}Tribumrios

H N
e
Nume of mercet 1ETCE 2 | g |
DA ‘.ill']'::(f.“ Tizd A z: ‘ References.
- SRl g :
£32 = = I
o=l g 1 02 \
I a | = i
l— 225 Atkins's Roport, p. 232,
| 1,500 : Fourth Report Commission of Figh-
1 eries, Maine, 1870, p. 28.
1871 800 | Sixth Repart Commission of Fish-
| cries, Maine, 1872, p. 15.
.................... leeeenn| 28720 21,000 Do.
.................... | 50,5¢5 1813 | 67,000 | Atkins's Report, Table XT, p. 288.
173 - 10,000 Do,
173 1 130, 000 Do.
1266 | 15,000 | Report Commission of Fisheries,
New Hampshire, 1869, p. 6.
1867 | 50 Do.
1869 5, 000
N. H. i : |
.................... |. 1870 | 1, 600 I Report Commission of Fisheries,
! | | New Hamypshire, 1871, . 6.
Woodstock, Thorn-pe----..; 1872 | 16,000 : Report Commission of Tisheries,
ton, N, 4. [ Now Hampsbire, 1873, p. 4,
PR ; [ SR | PR 1293 1 160, 000 Do.
1678 . 14,000 : Atking's Report, Table XT, p. 288.
w0 | Report Fish Commission of Ver.
1660, 2,500 { wont, 1869, p. 11.
- Report Fish Commission of Ver-
Bellows Falls, Vi, 1670 30, 600 |§ mont, 1871-"12, p. 5.
.................... \ ,000 | 1873 7,000 ; Atkins's Report, Table XI, p. 288,
............................ 1870 3,000 | Muassachusctts Report, 1871, pp. 11,
1 2.
1870 {1,500 Do.
1850 c0 Do.
1872 5,000 | Massachusetts Report, 1873, p. 16.
Plymonth, N. H...|..cnn-.n 1872 16, 000 Do.
cerernren e cerenenn 21,450 | 1873 | 165,000 | Atking's Report, Table XI, p. 288,
1873 | 11,000 Do.
1873 11, 000 Do.
1812 9,000 | Third Annual Report Rhedoe Tel-
\ and, p. 4.
1873 64,000 Atkinsps Report, Table X1, p. 268.
New London, Conn ........ . 1870 2,000 | Atking's Report, p.230.
I L AR e 1671 1 an Do.,
1871 - 1,876 | Connecticut Report, 1871, p. 20.
J I
.................... Jeeeeans.]| 18711 8,000 | Connccticut Report, 1872, p. 28,
Westport, Conn. . ‘ ........ 1872 a7, 317 1 .
North DBranford, |........ 1672 2900 || Connecticut Roport, 1872, pp. 27,
Counn, | o,
Middletown, Cmm.I ........ 11872 aG00 J
............ 1872 17,000 | Connecticut Report, 1872, p. 28.
1872 5,000 | Atkins's Report, p. 241,
1873 4,500 | Atkins's Report, Table XI, p. 288.
1873 4, 500 Do,
1R73 | 115,000 D,
1873 5, 000 Do.
1873 10, 000 Do.
.. 1873 70, 000 Do.
North Branford, | 10, 100 ; 1873 35, 000 Io.
Conn. .
............................ 1873 | 43,000 Do.
| '

b Private enterprise.
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Salmon-hatching operations in the United

Under whose au. | Place where apawn | Place where eggs i Incharge of hatch- Wators stocked.

spices. was collected. wore hatched. ing.
i N
New York......... ; Penobscot River, | Caledonia Springs, | Seth Groen
Bucksport Me. N. Y.
.ee .r{o freemeeeeaals
Now Jersey ....... el i “JUH. Slack,

B ceello ool . Raritan River. .
ceeddo il ceeedo Ll .| Delaware River..-

Ponnsylvania . .| Dutchess Co,, N X.(ooveevnenianaann. o...d
Easton, Pa........ Lhaddoue Norris.
Pennbscot River, l....do........... [N P
Bucksport, Me, .
[0): 11, SRR P [ TP Caastalia, Ohio..... Joho Hoyt........ Lake Evio........-
. ..| Clarkstou, Mich...[ Nelson W, Clark..] Lake Saiut Clair.-

P {1 R Lako Erlo .......-
....do ...
PR [0 SRR PPN (ORI

RPRY; ' RPN PR I SSPPP

"Lake Huron ..-- -

WiacoDgiD....vun..l- Waterville, Wis...| H. F. Dousmaan.... Ln%e Michigan ..-

PR T PO 1\ S,
JE U PN TN [ U, RN PN [ SRR

Total..... P P T e R veane
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Stales benween 1866 and 1872—Continued.

723 L s
FR |
'El‘/;)u.. g g 5
Tribmtaries in which | Name of nearest ;E =5 é ’g 2
s 8 vhich; Nam are =82z 4 2 re .
ish were placed, city or villago. ‘_’5‘{’.’5 = 5= Roferences
Qi S| e -~
<™ E=) © =
. E2SE| 2 <
“ a & .
L .
P"{‘“g: ANA T0gles: |vvvnnernnninannnnnsn. 30,000 | 1878 | 30,000 | Lutter from Seth Green.
1y Creeks,
Salmon River... ... .. 15,000 | 1873 1 15,000 Do.
SIWVego River, | 10 15,000 | 1873 | 15,000 Do.
‘_hmll tributaries. .. .. 2,500 | 1873 2, 500 Do.
';‘mlwamrs .......... . 15,000 | 1873 | 15, ugo I}%o.
8eoneteong Creok . 18,000 | 1873 18, 000 0.

ushkil] Ri\'gr(.‘.m.tt}.\. .- B PO 1871 2,500 | Pennsylvania Report, 1873, p. 15,
gocedo L, I 1872 11, 000 | Pounsylvania Report, 1873, p. 16,
H‘““’«nll(nu Spring 25,000 ] 1873 | 25,000

rook,

Rstalig Snr'yr str. Heeormacrenceioansens 2,500 | 1873 2,500 | Atking's Report, p. 988,
Loy LnYm"‘_t eam' Pontiac, Mich. 1373 400 quormutioupfrompx. Y. Clark.
“l;chaml Lake. Oakland Co., M 1873 500 Do.

\Vﬂl.leq Lake . B PN T . 500 Do.
hitmore Lake. ... Washtenaw Co., 500 Do.
G Tich., . B
B““ Lake............ Hillsdale Co., Mich \ 500 Deo.
pifrier Lake 00000 ) 500 Do.
lamond Lake. . 1, 000 Do.
Bacron 1akg. . 0000 . 500 Do.
ﬁ&ke tear Marshall. .| Calhoun Co., Mich.|. 500 Do.
cadwaters St, Jo- | Hillsdalo Co., Mick 500 Do.
N‘“’Ph River,
orth Branch St, Jo- 1,000 Do.
8oph River,
St 0 e i . 1,000 Do.
tream tributary to | St. Josoph, Mich. .[........ 1873 1, 500 Do.
HSt. Joseph River.

Sadwaters Kaln- | Jackson Co., Mich.|........ 1873 530 Do.
Gnmzoo River.

Tand River......... 500 Da.
Mllskeg(m River. . . 1, 504 Do.
Manigteo Rivor .. | 31 1,500 Do.

u8able River ....... Roacommon Co., [.ccue... 1873 2, 000 Do.

Menomnnee River ... f...... c ............. ceeeee..| 1873 7,000 | Lettor of H. F. Dousmab.
gxc.nnomnwoc Lake...| Oconomoawoe, Wis |........ 1373 1,000 Da.

wankeo River ....] Wauwatosa, Wis..| 33,000 | 1873 | 11,000 Do.
.......................... eiermreeeenss..|517,805 ......;1,258,841
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Tuble of the distribulion of young shad

:_ |
e . e " Shad-hatching stations where young shad | Waters stocked with
Ry whom conducted. were procurd, abad. '
. i
' |
Tuited StatesCommission of l-‘ish Coeymans, N, Y., ludson River ... ...... Alleghany River ...... l
1

and Fisherics.

I River.

N Lamlnoxth\l)lv, N..J., Delaware River.

Do.vvevnnnnn e

New Hawpsbire Comwmission of !

Fisheries.

B

Do...

Massachusetts Commission

Fighoriea,

Rhnde
Fisheries.
Do .-

ories.
Do..
Do..
Do.
Do,
Do...
Deo..
Do.

Tsland Commission

Coeymang, N, X, Hudson: River

..... Ido.

River.

Rn cr

(Joc\m'ms. Y. Y., Hudson River .

of | South }ldd]c) l'nlls, Mass., Connecticut
River.

North Andover, Mass, Morrimac River...

Rx ver.

(a) A few fry.

Misaisgippi River
Alleghany River

Cuyahogn River. ......
White River ... ..
Miggouri River.......

Platte River...........
Greenbrier River.
New River..... .
Calumet River........

Tox River
Ashtabula River.

Monongahela Rivor
Wabash River ........

Jordan River..........

Sacramento River .....
Winooski River.......

Honsaatonic River.....
Penobscot River .
Otter Creek ..
Detroit River ..

Grand River .....

{Not recorded) ... ....

Merrimae River..
Lake Chiamulain ..
Whitney's Poud

Mystic River..........
Ipswich River.. .
Concord River. ..
Woewenntit Rivor .
Lol River
Newmasket River.
My utw River....

Blackstone River .....

Pawtuxet River...
Pawcatuck River..
1’(»quonumk River .
Sdngnltm :k River...

Gonesce River.

amplain
Mohawk River...
Genesce River. ..
Lake Onondaga ...
(,mmndmgxm Lako
Caynga Lake......
Geuesee River, .....---
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or ~ . = e
= Y, H X © S
2 25 28 £3

Nawme ity = 55 | g% e

‘(,“'l)lflgt‘;’x.t) o = o3 cE ;‘é’ In charge of transfer.
3 2= 22 =
© S a2< ¢3g
= Elr =g Besg
- A s = ® 3 :

Salamanea, N. v i June 30, 1872 23, 000 25,000 | Ab't 7h.30m.| Jonathan Mason.

{:ﬁ"{f" Paul Minn ...  July 5,1872] 95,000 | 25000 | AL't60 b, J. Mason & Choster Greon.

Salamanca, N, Y y 3, 1872 2,000, 000 | 400, 000 4 1, 30 m. | Tev. Williawm Clift.

Kent, Obio ........... {July 3,1872 ' @ shiswm Do
Filinapalis, Ind. ... July 4, 172 | . 400,000 | 43 b Do.

ashivgton nud Her- § July 5, 1872 L@ 78 1. 25 m. Do,
an, Mo, : ! |
;cuvvr, Colo ........0 July 7,182 0.......... | 2,000  124h.30 m. Do.
(,"“C""U[t(x W. Va....June 6, 1873 50, 000 30, 000 | 15 h. 15 m. | James W. Milner.
S,cmm} Station, Va.. | Juno 10, 1873 40, 000 40, 000 95 h. 30 m. | H. W. Welsher.
vuth Chicago, INI...... v June 16, 1578 70, 000 70, 000 33 h. James W, Milper and J.
: Mason.

A\I’D](s!rm. Wis .. .| June 90, 1573 %0, 000 70, 000 ; 62 h, Do.

Ashtabula, Ohio ... ... Juno 24, 1873 50, 00 50, 600 | 25 h, Jonathan Mason.
resusburgh, Pa .....| June 25, 1873 15, 00 15, 000 ; 15 h, J. H. Slack, M. D.
Ogansport, Ind ...... June 30, 1873 40, 00U 40,000 | 40 h. Jumes W, Milner and J.

1 Mnsgon,

Jo“dﬂll, Utah......... | June 30, 1873 40, 000 5,000 ‘Ab't12t h. Livingston Stone and H.

T | | W. Welsher.

-iohqma, Cal...o.o.... jJuly 21873 .. .. ..... y 35,000 170 h. 30 m. Do.
utlivgton, Vi..... ... dJuly 5, 1873 100,000 | 100, 000 15 b Jamoes W. Milner and J.
- ) Mason.

New Milford, Conn...! July & 1873 90, 000 90, 000 Sh. Do.

Mattawaumkeng, Mo, July 12,1873 [ 100,000 | 100,000 | 5 h, Do.

D*‘rlz(gnncn, Vio.o.o..... i July 20,1573 | 1K, 000 | 100,000 12h, Do,
ctroit, Mich.. . oA July 24,1873 ( 100,000 ! 20,000 ' 41 h. Do,
onia, Mich, Al 24,1878 . veeedd 80,000 | 53 h, 30 m. Do.

ClEGE. L T N OO
.......... 400,000 [.ccceenoeneno...] William W. Fletcher, M,
(¢) D,, aud W. A, Sanborn.
)

Coneora, vy .._.......0

Bm‘lington, vt .
T Mass

Myutic, Conn. . ...
Vestport, Conn

-| June 30, 1870

June 8 1871
June —, 1871

...... ' June 19, 1873

Juue 18, 1872 |.

.| June?l, 1872 |.
June 25, 16872 |.
JJJdunce 12,1873 |,
JJune 16,1873 |. .

(b} A certain amouunt of spawn.

(¢) Some spawn.

() Several thonsands of eges.

(¢) A few in a bottle.

1350, 000

1, 500, 000
)

15, 600
50, 000
150, 000
60, 000
30, 000
54,000
54, 000
0, 100

Barrett.

Robert Holmeos.

E. M. Lecs.

Do.
AbL't10 b,
Al't10h,
ALt 4bh.30m
Avtion T
Ab't Gh.
Ab't10h. Oren Chase.
ALt Oh. Do.
Ab't10 b, Monroo A. Green.

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

U (d) A few shad.

Rev. William Clift,

Albert D. Hager aud Chas.
Wm. W, Fletcher, M. D.
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Table of the distribution of young shad

By whow conducted.

'-Shad-hatchin;_' stations where young shad

Wateras stocked with

were procured. shad.
Michigan Cowmmission of Fish- Washington, D. C., Potomac River ........ Potomac River (@) ...--
eries.
B 9 1 T . Cooeymans, N. Y., Hudson River........... Grand River .
) 5 7 TS [ - Raisin River .
Do.....eeeien Graod River .

California Commission of Fish-

Lako Erio...........-

...... [+ s T
Take Michigan.
Bear River........ .
Sacrameunto River...--

(a) Destined for Grand River, Michizaun.

living ones were putinto the Potomac River.

to carry shad successfully.

Finding that they were dying rapidly, the romaining

A trip of forty hours is too loug for oue man to attempt



REPORT OF COMMISSIONER OF FISH AND FISHERIES.

to the waters of the United States—Continued.

xci

73 = = -~ o
o =Y. 3 o 3o
Nam ity 8 s sa
:‘lﬁfx;;;t) or = Zg ;é EE In charge of transfer.
° 2 28 g
2 E3 8% gde
o Sk A ags
[=] =4 = 3l
Cumberland, a4 . ... June 5,1873( 50,000 | 10,000 : Ab't 9h. N. W. Clark.
Lam‘ing. Mich........ June 17, 1873 80, 000 80, 000 Ab't45h. N.CPV.kCle and George
Monroe, Mich : 3corgo] :
, Mich ..., L. June 93,1813 |.......... , Geoorge H. Jeromme and Oren
ansing, Mich........ June 28, 1873 .22 1100 } 50,000 , Ab't 44 b. { Chase.
eveland, Ohjo....... June 20, 1871 ( 200 255, 45 m.
Toledo, Ohio J
iedo, Ohio.......... une 20, 1871 () leeeerencavannant
icago, T1I.. 11001000 TJune 21,1871 | [ 12 000 200 sTh Soth Groon.
Rden, Utah. . .. " June 23, 1371 l 200 104 b
Shama, Cal.......... Juuo 26, 1871 10, 000 184 b

(b) Not stated.



Tobl of ahad-Datehing aperations i the Uited St

Avenge i H
femperating o i
i ; of water, i | ¢ :: 3_; ?‘5
! SOV % ¥ &
Hywhomeonducted] | Pacsofoperation.  Biver.  Superifendeat, | 3 § é ) x; | i ; 2 ,,!é E‘f;
M - q NERE ¢ yd o
; R AT IL I - -
8 20 % | wlelalsldlal f H 250
b v ﬁ Sivila dlg !X = 0 Cew
>' ’ RVR[AIE R A E] & | H W
nited States Com. 573 Augnsta, G ....| Savannah...| Seth roen ..,.| Ape, 31| Apt B Lo BB {ovodeeens [ osrererssdeemnessesmassasinnns
mission of Dish| | Now Berne, N.C..\ Newsw .....[.coo. T Map 1| Nag 1 B6{ B8 &0 8 50,{)0[1‘ LN O
i Fsberies, | | Weldon, X.C .....| Roaookg....|oooooo ..o, Yy ({; Yy O OO T TR OO o
Washington, D.C | Poomac... | James . Milee; Yoy 17 Juns 10| 682 3L LA ,_.J.....[11 & Lo, 0| 13000 10,
Lambertswille N.9| Dwara . J.H, Shuck......| Jung 10 [ Funed| T2 {3 [ I00] oot 20| G000 401000 15,00
Topshan, Y......| Andvoscag ) Jamos . Miloen Tuly 14| uly 18]...o.f- o L - ] RO FOSSOROSION ppmsresesses
laine Comniseon 568 Augusta Mo .....| Keanebee...| NV, Bosterand | Junos | July 410 |55 | ofon ORI (/11 1] neeseseereees
of Fiketies, Chae . Atkns |
1679 Bowdoinhom, o ..........o. Teary 0. Stanley Jome 15, ... SPOR UPO OO N N — 10,00 ], rrcsnnnnns
Massachuanttstom. 1567 SoottHadlop Fals Conmeetient | Sth Grogn..o .| duly 1Y 26 oo e e 000,000 {500 s “yor
wisson of Fihe| | Nas ord willows."
gries, 1 R JOOOPONN O DUV OO SOPOOO 3| 1] AOOP OO SO OO0 O R 0,000,000 e e
1668 Sorlh Andover, | Merrimag. ! A C. Bardy... [ Jane 2| July B )ovons e oo B Yiretor,..|"A cortainamoun
s of spai,”
Tinchenter Y. | M0BHC. ... o cencsnnndescrsenn oo FFOTH OOV RO O OO0 PO 1 1 L PO
168 Yorth Audorer, | oreiao .| . Gag....[ Tone 1 duly 1] 8] 682114821, QET0000 A TR0 v
s,
...... . ol oo ATl {June 0]l 811 00 L 300 L1060 QIR0 ] LI
) Jer el e oo (- Jung 1\ Jaly 191 081544 ) 04 il s N 1 et * Some sy
18] e 0 oo e e Mg 0l R Y R0 IO ootz
RTINSO O SO OO T— IR T OO T A L Shseralthousaad
l'g’ﬂ,“
Connecfient o 1630 Sondh adlog Pl Conaectient | Tames Rankin .| Jwne 16| July 3 66.7 | %3 oo o o, 0 000 L ............
misgion of Fish-| | Mo, . |
eries, L) SR senl0 et Clirlss . Smith| Jung 15| Ty 1470513 1) 2 81208 0 B OO 6, 500,00
B cnenld i (N [P JuneSh|July S48 1D 38| W0 L 00 s 05500 {'and 8
' \ fu (hougand.")
S I ORSOOPOON O USOUON (RO VSOOI TR ET0ly B enonn (R TR AR T 1
S Tork Commise {193 Coovmans, N, ..\ Hudson..... Seth Greet....| duug 1. e "See' il
si0n o Fisberien, [360.rvoo e vcserssorsl ol i Jue 11 J0ly 18 - 15,008, 00
[ B ol e s Aag Sy 7] 365 M o 10 8,004 000 | evervevcnon “4 fow ghad."
L el e, Yay 18)duly 5700|530 00,000 | 08 600 14,00
T T - 0. o Mo 01|l 8660005 30T o R0 00 0
L5 U OO O OO OO 80 oy 0| June20) 623 7.6 o 315,000 4 50000 8,000
Pennsgleania Cony 187 Newport, Pa..o.| Tuciata,...| Edward Bocho Mag 10| Juge 3|...... B YA pigl]
isson of Fisd | | Maretha, Dcdcenrrinernnne R RSO ORI OO R TR 1
e

Kok, § Wales ot toan, 6104, 1 ver 100
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