REPORT
OF THE

UNITED STATES COMMISSIONER OF FISH AND FISHERIES

FOR THE

FISCAL YLEARS 1889-90 AN 1890-91.

In accordance with the resolution of Congress, the accompanying
report presents the work of the Commission for the period commencing
July 1, 1889, and ending June 30, 1891.

The a pproprmtxons for the curruxt expenses of the work of the Com-

wission during the two fiscal years covered by this report were as fol-
lows:

Appropriation. | 1889-90. : 1890-91.

Compensation of Commissionor.......coieiieveinieneaall  $5,000 5, 000
Propagation of food-fishes 150, 000 l 150, 000
Distribution of food-fishos.......... ...l 5000 : 50,000
Maintonanco oL vessels. . ... ....oeruiiaaen et ... 53, 900 ' 53, 900
Inquiry respecting food-fishoes. .. .. ceeeer 20,0000 20,000
Statistical IQUITY. - vvveiirveieeeieeinieeeaenas 10,000 | 20,000
Maintenance of Neosho Station, Missouri ) 5,000 ..........

................................... e 273.000] 208, 600 |

As required by law, detailed reports of the expenditures under these
appropriations were presented to Congress December 1, 1890 (Mis. Doc.
No. 5, House of Representatives, Fitty-first Congress, second session)
and December 1, 1891 (Mis. Doc. No. 16, Senate, I'ifty-second Congress,
first session). These reports exhibit the expenditures for the conduct
of each of the Commission’s stations, and also for the special lines of
inquiry conducted by the Comwmission,
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INQUIRY RESPECTING FOOD-FISHES AND THE FISHING-
GROUNDS.

A full account of the operations of the division conducting these in-

vestigations will be found in the accompanying report of Mr. Richard
Rathbun, assistant in charge (pages 97 to 171).
i My last report contains an outline of the preliminary investigations
respecting the fishing-grounds of the North Pacific region, begun by
the steamer LAlbatross in 1he summer of 1888, and which it was pro-
posed to extend to all the waters adjacent to the territory of the United
States on the western coast.  During the past two years these surveys
have been compleled between the Straits of Juan de Fuca and the
Mexican boundary line, or ofl’ the coasts ot Washington, Oregon, and
California, and a partial examination has been made of the shallow-
water area composing the eastern part of Bering Sca,

Licut. Commander Z. L. Tanner, U. 8. Navy, who has commanded
the Albatross ever since she was placed incommission at the beginning
of 1884, has heen in direct charge of the conduct of these inquiries, and
it is a pleasing duty to make official record of the uniformly capable
and eflicient services rendered by him in this connection,  As com-
manding oflicer he has displayed rare scamanship, and at the same
time such tact and discrction under difficult and often perplexing con-
ditions of administration as to merit the strongest commendation.

During July, 1884, the Albatross was placed at the disposal of the U. 8,
Senate Committee on Indian Affairs, and was used in visiting the prin-
cipal Indian scttlements in the southeastern part of Alaska. Subse-
quently the fishery investigations were resumed to the south of Cape
Flattery and were carried southward as far as Cape Mendocino. Dur-
ing the tollowing winter the region Letween PPoint Arenn and 1Point
Conception was examined, and in the autumn of 1890 the remaining
gection of the coust from Cape Mendocino to Point Arena.

The summer of 1890, beginning in May, was spent entirely in Bering
Sea, where it was found that the prineipal baiks frequented by the
cod arc located off the northern side of the Aluska Teninsula, com-
mencing at Unimak Pass and extending, with only & single brealk,
parallel with the coast to near the head of Bristol Bay., Kulukak Bay
also furnishes several smaller' grounds. Only two banks are recog-
nized in the southern part of Bristol Bay, both of which afford excel-
lent fishing in moderate depths of water. The most western one, called
Slime Bank, is peeculiarly infested during the summer season with
immense numbers of a large jelly-fish, which are said to remain near
the bottom and to greatly interfere with fishing operations during that
period. Baird Bank, which lics to the eastward of, and nearly adjoins,
Slime Bank, is the largest fishing-ground which has yet been discov-
ercd in Alaskan waters, its size being slightly greater than that of
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Georges Bank, in the Northern Atlantic. The best fishing-spots occur
in the region adjacent to Port Moller aud Ilerendeen Bay, two impor-
tant inlets for shelter during stormy weather, of which the entrauce to
the former and the chaunel through the latter were surveyed and
mapped. A coal mine had been opened near the head of Herendeen
Bay just previous to the visit of the Albatross, which took the first
output of coal and found the swmne of good quality for steaming pur-
poses.  The starting of this new enterprise marks a decisive step
toward the development of this region, and should it result in the
establishment of o permanent settlement it can not fail to adviance
materially the interests of the neighboring fisheries.
The season proved too short to complete theinvestig

ations in Bering
Sea as originally pl

auned, outside of the fishing-ground above referved
to, and it will be necessary to resume the work at some fature time.
The position of the western margin of the continental platform was
defined, however, for a considerable distance, and a good beginning
has been made toward a knowledge of those physical and biological
features of the sea which relato to the habits and distribution of the
fur scal and other aquatic mammals.

By the surveys of the eoasts of Washin gton, Oregon, and California,
the contour of the continental border has been dey
shore lineinto depths of 200 fathoms as far south as Point Conceptiown,
the region between the latter place aud San Diego having been pre-
viously explored. A greatwealth of hydrographic inforination of value
to navigation has thereby been obtained, in addition to
knowledge of the fishery resources. Very few defined fishing-bauks
were discovered, but food-fishes of many species, and of good quality,
were generally distributed along the coast. Halibut were taken as far
south as Heceta Bank, off the coast of Oregon, but they are apparently
nowhere sufliciently abundant south of Cape Tlattery to induce the
sending out of vessels equipped solely for their capture. Soveral kinds
of flounders and of rock-cod are very plentiful, however, and only the
lack of suitable markets stands in the way of the organization of an
extensive fishery almost anywlere northward of the region  tributary

to San Franecisco, where much activity has now prev
of years,

cloped from the

a very fair

ailed for a number

A very careful series of temperature and density as well
cal observations in different parts of Sun Frauncisco Bay, by Mr. C. H.
Townsend, the naturalist of the steamer Albatross, seems to indicate
that the waters of that region are not, as has hitlierto been supposed,
unsuited to tho breeding of the Atlantic coast oysters, and further
investigations regarding this matter are awaited with much interost.
Should the establishment of self-sustaining beds of the larger and
better quality of oyster prove possible in this bay, it would certainly
tend to stimulate the development of an important industry.

as Liologi.
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Under authority from the President of the United States, the Com-
missioner has been gratified to assign tho steamer Albatross to a spe-
cial scientifie investigation of the waters lying off' the western coast
of America, between Capeo San Francisco and the Galapagos Islands, on
the south, and the Gulf of California, on.the north. This inquiry, which
took place during the early part of 1891, was planned and personally
directed by Prof. Alexander Agassiz, director of the Museum of Gom-
parative Zoology at Harvard University, who also paid a large propor-
tion of the rnnning expenses of the cruise. Scarcely anything bad
previously been learned regarding the physical or natural-history char-
acteristics of the region, and the expedition proved entirely successful,
promising results of an important character. The materials and obser-
vations obtained have been placed in Prof. Agassiz’s charge for elabo-
ration, and three reports bearing upon the same have already been
published.

The most extensive and important operations on the Atlantic coast
have been conducted in the interest of the oyster industry. A com-
plete survey has been made of the coast waters of South Carolina,
which, it is expected, will direct attention to the abundant resources
contained within the boundaries of this State. The oysters are
almost exclusively of the raccoon type, seldom growing upon the
bottom, but forming narrow ledges or flats alovg the borders of the
bays and of the numerous winding tidal channels, between the levels of
high and low tide, wherever the conditions are favorable for their exist-
ence. The cause of this surface distribution has not yet been entirely
explained, but the observations so far made suggest that possibly the
relatively high specific gravity of the water prevents the spat from
sinking below the surface. Should this prove to be the case, the estab-
lishment of self-sustaining beds below the level of low tide may be im-
possible, but further investigations are required before passing finally
upon this question. In any event an important industry is insured in
the usec of the raccoon oysters as sced, which, when planted in suitable
localities, grow to a good shape, and improve greatly in flavor and
consistency. This method of oyster farming is already practiced suc-
cessfully in two or three places, but only on a very limited scale, and
the business is susceptible of extensive development.

The States of Maryland and Virginia have both become greatly con-
cerned regarding the future prosperity of their oyster fisheries. The
fact that the oyster beds of Chesapeake. Bay have appareutly been

_deteriorating for a number of years has led to the very general convic-
tion that some radical changes in the management of the industry are
necessary in order to prevent a very serious depletion. In the spring
of 1891 the steamer Fish Hawlk began an investigation of this region,
the principal object of which was to obtain as much accurate informa-
tion as possible respecting the present condition of the beds, and the
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practicability of extending the area of production by artificial plant-
ings, as has been done in Long Island Sound. The survey was first
taken up in Tangier Sound, where a similar inquiry had been conducted
by the Coast Survey about twelve years before, in the expectation that
the results obtained would afford the data for a very instructive com-
parison. By July 1, 1801, the delincation of the beds had been about
completed, and the dredging work was soon to be commenced.

During both smmnmers the oyster beds of Long Island Sound have
been subjected to extensive investigations, and much information has
been secured regarding the natural features of the region, the habits
of starfishes and of other enemies of the oyster, and the conditions of
spatting during the two seasons, The suminer of 1890 was chiefly
spent in making a physical and chemical examination of the waters of
the sound, the former inquiry being undertaken with the codperation
of the Superintendent of the Coast Survey, This had for its object to
ascertain, by a series of careful current observations, the extent of the
movement of water through the sound and the adequacy of the flow to
prevent stagnation and consequent lhiarm to the oyster beds. The
chemical studies consisted in making tests of the waters in all parts of
this area, both in inclosed and exposed positions, to determine its sani-
tary condition. The result of these researches proves very conclusively
that no damage need be apprebeunded {rom the present condition of the
waters, and that a sufficient flow takes place to insure, under existing
circumstances, the prompt removal of polluting matters; but it is not
to be denied that the sewage and other sources of contamination might
be so increased as greatly to endanger the welfare of the oyster-
grounds.

Dr. Bashford Dean, of Columbia College, New York, an expert on
the subject of oyster- -grounds, who left this country near the close of
the last fiscal year for an extended visit in Europe, has been commis-
sioned to study the methods of oyster-culture now practiced in Euro-
pean countries, and to preparc an illustrated series of reports regarding
those matters, which, it is expected, will be at least suggestive to
American oyster-growers.

The physical inquirics in the mackerel region off the southern New
England coast under the direction of Prof. William Libbey, jr., referred
to in the last annual report, were conducted during a part of July and
August, 1889, and again during the summer of 1890. The former season
the work was performed by means of the schiooner Grampus alone, but
during the latter the Coast Survey steamer Blake was detailed to act
in cobperation with the Grampus, and, through the courtesy of the
Light-House Board, a party of observus was also stationed on the
Nantucket New South Shoal light-ship. TParallel lines of observing
stations were carried seaward from the coast for distances of 130 to 150
miles, the lines being 10 minutes of longitude apart and the stations 10
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miles apart. At each of these stations, which numbered several hun-
-dred in the course of the two seasons, the temperature of the water
was taken at regular intervals between the surface and bottom, or down
to depths of 300 to 500 fathoms, where the depth of water exceeded
that amount, and at the same time a full set of meteorological observa-
tions was recorded. The result has been to furnish a large serics of
vertical temperature sections through the water which show very clearly
the relations of the Gulf Stream with the colder waters of the Arctic
current, and the surface variations are accompanied by very complete
meteorological data, with which, it is hoped, a correlation may ulti-
mately be rendered possible. These observations will undoubtedly
throw much light upon the habits of several species of pelagic fishes,
of which the mackerel is most conspicuous, and even the movements of
‘such bottom fishes as the tile-fish will probably find their explanation
in a knowledge of thiese physical characteristics.

Dr. H. V. Wilson, a graduate of Johns Hopkins University, was ap-
pointed resident naturalist at the Woods Holl Station in the spring of
1889, and has served in that capacity during the past two years.  The
laboratory at this place has, therefore, been kept constantly open dur-
ing this entire period, and in the summer months a large number of
biologists have been present, as in former years. Dr. Wilson’s studies
have been directed toward the practical needs of the fish-cultural oper-
ations, and have related chiefly to the sea bass, the cod, and the Atlan-
tic salmon. A comprehensive study of the life history of the lobster
has also been taken up for the Fish Commission by Prof. F. H. Herrick.
Important observations regarding the natural history of many fishes
and experiments relating to tho artificial propagation of several of
these have been made by Mr. V, N, Edwards. His investigations,
moreover, have farnished conclusive proof that the hatching work of
the IFish Commission has been exceptionally successful in increasing
the supply of cod on the southern New England coast, and show that
the larger fish resulting from these plantings will to some extent enter
more shallow waters than are generally frequented by the cod, schools
of this species now often making their appearance in places where they
were nover seen before.  lixperiments relative to the propagation of the
Spanish mackerel and inquiries regarding its embryology were in
progress in the lower Chesapeake Bay during the latter part of June,
1891, being conducted by a party on board the steamer Fish Hawk.

The investigations respecting the interior waters of the country have
been condueted upon a very extensive scale and with important prac-
tical results, having reference mainly to the fish-cultural needs of the
regions which have been examined. They have covered, to a greater
or less extent, twelve different States and Territories, as follows: The
Yellowstone National Park, in Wyoming; Colorado, Utah, Missouri,
Arkansas, Iowa, Wisconsin, Indiana, Obhio, Kentucky, Florida, and
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Alaska. The Alaskan survey, the preparations for which were de-
scribed in my last report, was gpecially authorized by Oongress and
was executed during the summer of 1889, the work being in charge of
Dr. Tarleton H. Bean, the ichthyologist of the Commission, The objects
of the inquiry were to study the natural history of the salmon and the
Dhysical characteristios of their euvironment, to obtain information
regarding the methods, statistics, and conditions of the fishery, and to
ascertain the necessities and advantages of Alaskan waters for the
artificial propagation of these specios. Owing to the difficulties in the
way of rcaching their working grounds, the party did not arrive at
Kadiak until the last of July, and was thereby prevented from extend-
ing its observations beyond that island and Afognak. Cousidering, how-
ever, that Karluk River, on Kadiak Island, furnished at that time about
onc-half the entire yield of the territory in cauned salmon, and that
ample opportunities were afforded there for making a very thorough
study of the subject, the expedition was entirel y successful in its mission.
The results were reported to Congress during the winter of 1889--90,
and in that connection the Commissioner recommended that action
be taken to prohibit obstructions impeding or preventing the ascent of
salmon in the Alaskan rivers to their spawning-grounds and to pre-
vent destructive methods of fishing, or that a system of leasing fishery
privileges under fixed regulations be inaugurated. It was also sug-
gested that additional legislation might provide for an increased pro-
duction of salmon by fish-cultural methods, thus avoiding the enormous
waste of eggs and young fish under their natural conditions, and re-
pairing to some extent the injury caused by overfishing,

, In the majority of the other inland investigations the Commissioner
has had the advice and cobperation of Dr. David S. Jordan, president
of the Indiana University, who has also barticipated personally in the
explorations of Colorado, Utah, and the Yellowstone National Park
during the summer of 1889. During the next summer Prof, S, A, Forbes,
director of the laboratory of natural history of the State of Ilinois, and
Prof. Edwin Linton, of Washington and Jefferson College, I’ennsyl.
vania, undertook for the Fish Commission avery detailed investigation
of the invertebrate fauna of the Yellowstone National Park from the
standpoint of the natural food supply for fishes. It was considered
that tho planting of fishes in this region would be largely dependent
for its success uapon the abundance of these lower organisms, and it is
very gratifying to be able to announce that the observations iu this
respect were attended with entirely satisfactory results,
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METHODS AND STATISTICS OF THE FISHERIES.

The conduct of this division has continued under the direction of
Mr. J.- W. Collins, assistant in charge, but since his designation, in Au-
gust, 1890, as the representative of the Commission on the Government
Board of Control and Management of the World’s Columbian Exposi-
tion, much of the supervision of the work has devolved upon Dr, Hugh
M. Smith, the principal assistant in the division, to whose accompa-
nying report (pages 173-204) reference is made for a detailed account
of the nature, scope, purposes, and results of the work during tlie period
under consideration.
~ The inquiries have been mainly confined to the collection 'md com-
pilation of the statistics of the fisheries of the United States, giving
the quantity and value of the products, the capital invested, the nuinber
and nationalities of persons employed, and to the study of the methods
and relations of the fisheries with a view to their improvement.

The limited appropriation and the consequent small force available
for this work preclude the possibility of an annual investigation of the
fisheries of the entire coast and inland waters of the country; even if
this should be attempted, it is open to question whether the variations
in the fisheries from year to year are generally sufficiently marked, or
whetlier at this time the results would be of sufficient importance to
warrant the largely increased expenditures that would be required to
properly conduct the work. Comparative statistics are more valuable
when they relate to definite intervals of time than when they cover
successive years, The researches of thhe Commission, which have been
addressed to every section of the coast, furnish data for the comparison
of conditions at intervals of thiree or four years and the determination
of the influences of the methods and means employed upon the pros-
perity of the fisheries. Thus pursued,they farnish important material
which has been or may be useful as the basis for the regulation, protec-
tion, maintenance, and improvement of the fisheries, and for advancing
the physical and financial conditions of the fishermen.

The investigations undertaken during the two years covered by
this report were more extensive than had previously been carried on.
Field work was done in twenty-two States; complete studies of the
coast fisheries were made in Maine, New Hampshire, Massachusetts,
Rhode Island, Connecticut, North Carolina, South Carolina, Georgla,
Ilorida, Alabama, Mls%lssmpl Louisiana, and Texas; inquiries begun
during the previous year were brought to a close in New York and Cali-
fornia; and special investigations were made in Maryland, Virginia,
Pennsylvania, Oregon, Washington, and elsewhere.
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The inquiry on the Pacific coast placed the office in possession of
definite information concerning the results which have attended the
introduction of shad and striped bass to that region and disclosed a
very satisfactory outlook for the establishment of important fisheries
for these species. Shad are now found along the entire coast from
Monterey Bay to Puget Sound, aund are caught for market in each
State. In 1888, without the use of special apparatus, over 100,000
pounds of shad were taken, and the following year the catch was con-
siderably larger. Recent advifes show that the shad is annually
inereasing in abundanee, and in places has already become one of the
most important food-fishes. The striped bass is more restricted in
its distribution than the shad, and seems to be found chiefly in San
Francisco Bay; it has not yet reached the commercial prominence of
the shad.

The important fisheries of the New England States were carefully can-
vassed in the early part of the fiscal year 1890. No other investigation
of this region had been made since 1880; and in view of the changes
that had taken place in the extent and methods of the fishories it was
considered desirable to secure full and precise information regarding
them, because of the international questions in relation thereto then
pending or likely to arise. The inquiry covered the ocean, shore, and
river fisheries of the region and the shore industries related to or de-
pendent on the fisheries. Special studies were made of the more
important branches, as the sardine industry, smoked-herring trade,
lobster-canning business, ete., and at Boston and Gloucester a compre-
hensive canvass was conducted regarding the extent and methods of
the wholesale trades in fresh, salted, and smoked fish, lobsters, and
oysters, The decrease in the fishing industry of this section which
has ocenrred since 1880 has been fargely in the whale and mackerel
fisheries, while the general branches are fully as successful as formerly.

The researches in the South Atlantic and Gulf States indicate a very
marked development of the fisheries since the last general investiga-
tions were made, the advance in certain lines being phenomenally
large. The resources of both these regions are only partly utilized, and
the fisheries are no doubt destined to undergo still further improve-
ment in the near future, Especially worthy of notice are the recent
increase in the shad and oyster fisheries and the attention which the
subject of oyster cultivation is receiving in every State,

A number of important papers relating to the fisheries were pub-
lished during the year, an analysis of which will be found in the report
of the division; which also contains remarks on certain important fea-
tures of the fisheries during 1889 and 1890, as well as an account of the
miscellaneous relations and work of the office.
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The work of this division has continued under the immediate direc-

tion of the Commissioner.
stations operated were

. Schaodic Station, Me.

. Craig Brook Station, Me.

ireen Lake Station, Me.

. Gloucester Stution, Mass,

. Woods 1oll Station, Mass.

Cold Spring Harbor Station, N. Y
. Gloucester City Station, N. J.

. Battery Island Station, Md.

Fort Washington Station, Md.

. Central Station, Washington, D. C.
. Fish Ponds, Washington, D. C.

-
—

12. Wytheville Static
13,
14. Northvnllo Statior

During the year ending June 30, 1800, the

m, Va.

Sandusky Station, Ohio,

1, Mich,

15. Alpena Station, Mlch.

16. Duluth Station, M

17. Quincy Station, I

{inn.
11

18. Neosho Station, Mo.

19. Leadville Station,

20. Baird Station, Ca

Colo.
1.

21. Fort Gaston Statiop, Cal.

22. Clackamas Statio

n, Oregon,

During the following year the same stations were continued with the
exception of that at Sandusky, the work conducted there being trans-
ferred to the Comunission’s new station on the istand of Put-in Bay,
Ohio. The fish-cultural work of the Commission during these years
was increased over that prosecuted during the year 1889 by the opera-
tion of stations at Green Lake, Me., Gloucester City, N. J., Neosho, Mo..
Leadville, Colo., and Fort Gaston, Cal,

The following tables show the work done at the respective stations

during the two fiscal years:

Summary of production by atations.

\ 1889-00. 1800-91.
Speeios and_source of - e e
supply. T T Adulta and 3 'Adlllts and
) Bggn. Fry. yearlings, |, CRES ¥ry. yearlings.
Schoodic, Me.: l
Landlocked s:\lmnu ..... G35, 000 214,000 {oonennnaan.. 468, 500 113,000 1....... P
Craig Brook, Me.
fumllm sked nnlmnn ............................. 17,380 J.covioniens 5,280 7,367
Atlantic salmon.. 8oh, 000 ). ... ..., 01,895 | ool } 123, 815
Von Behrtrout. ..o . oo e | 3, 580
Raiubow tront ... ... IR R T TR TOUU RPN L A T P [
Loch Loven troat ‘,.I 11,297
Brook teout ..o . 1,022 L.l 4,251 . ieii e,
Green Lake, Mo, :
Landlocked aalmeon. .. .. 10, 000 150,000 (. ocoonenn el 3,000 ............
Glonerster, Masy, :
Cod ... 14,957,500 |.. LD68,000 i
Pollock 14,8949, 000 14,827,500 (...
Heubdocelk . 5, 102, 00 |. 78,500 |. ..
Waads Holl, Mags.
Sew husa 14 M| Y PR
Senp...oe 106, 000 {. .
Nypnetengne . 227,500 (ool
Mackerel.... GRROOOD (..o oo oo
Tamtog oo THo, 500 o
Cod...... 6,826,000 .. oo iiiein o] 36,416,000 ¢ eeienans
Huaddock BOB OO0 e venennnncfoneennvneanfoeannn Ve
IFlatfish .. et 4,086,500 [............|. 3, 450, Joo ............
LObBLOT. ceanvarnnnnnnen. } 250,000 1 4,611,000 f.uviiaerinaidonenns veue 3,033,500 L\ennnnnnnnn
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Summary of production by stations-—Continued,

'18%9-90, 1850-01.

Species and source of —— " - - I
. 1 - Adults and
supply. Eyyes. ! Fry. A;};“]l'f:"t'"d Egpgn. Try. yoarlings.
Cold Spring ITarbor, N, V. : l
Atlantie salmon...... L L L T
Landlocked salmon. . . .. 80,000 ... e
Lako trout ........._ ... 470, 0 482, G22
Gl Loch Loven trout .. ... | cooeeoeioi Vo, 18,015
sloucester City, N.J.: - -
Shad ..... 3 ......................... 6,204,000 {veeuneenai)eee Tl 6,153,000 |. ...........
Battery Island, Md.:
Shad ..o 0oL 12,637,000 | 12,248,000 {............ 8,250,000 | 37,747,000 {............
Fort Washington, Md.:
Shad .......... ... ... 34, 446, 000 356,000 {..._........ 32, 361, 000 170,000 §............
Central Station, Washing-
ton, D. C:
Shad "o 23, 403, 000 8,140, 000 | 14, 972, 000
Rainbow trout. Y . 081
Brook trout . 30, Ho BN P 20, 744
Lake trout .. ..

Von Behrtrout. ... ). oo oo
Landlocked salmon . - .. 18, 260 . . 25,974 |.
Whitefish ..., .. RN PR 4,300,000 |eeai.al... . .1 8,600,000 .
Smelt.. ... ... O P . . . R 400, 000 |.
Yellowpercho .o oo oo oo 6,000 | .
Fiiuh(Jl’onda, Washington,
).C.:

Shad ..........

B DO 87,588 |-
el 16, 467 |..

800, 000
347, 040
23, 029
1,650

T'ench
Wythoville, Va,:
Rainbow trout...... ..., 158, 000

............ 39,276 195, 000 37, 990

Goldfish ... ..
Black bass. ..
Rock bass ......._... ..
Smu‘lusky. Ohio:

Vhitelish ... . . 22,000,000 t 30, 628, 000
Pike poreh .. . .| 19,000, 000 | 3G, 200, 000
Puat-in Bay, Ohio:
Whitotish , 02 10, 0600, 000
Tiko perch .. . .. 60, 000, 000
192, 600
Northville, Mich.: .
Whitofish
Lake trout .......
Rainbow trout. ...
Von Behr trout ...
Loch Leven tront. .
Brook trout............. 265, 000 10, 009
Alpenn, Mich, ;
Whitefish ..............
Duluth, Minn.:
Landlocked salmon
Lako trout

""" 13,139
10, 143
6,175

187, 800
4,053
18, 655
14,775
16, 795

............ 33, 600, 000 24, 060, 000
I

20, 000

. 358,000

P P tesene .. . 15,000

Drook trout .. . .. -

Whitetish ...... ol .24, 850,000 ..

Pike perch.............. 580, 00V
Quincy, Ill,; .

Catflah

11, 310, 000
10, 100, 060

Yellow perch. S ) PR
Pike porch.... [ P, .
White basa ... . L [Tl
Frogh-wator drum

Binck bags....... ... ..
Cm]lnpi(). ceen

Rock hass.
Sunfish

Rainbow trout.. ... ..
Von Behr trout

11,926
Lake trout..
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Summary of production by stations—Continuned.

1889-90. | 1890-91,
Species an dlnourcc of - - ]| " - .
supply. . Py Adults and - - Adults and
¥pgs. Y. Iyearlings. | THES ¥ry. yearlings.
- —_ R S P A
Leadville, Colo.: l
Brook troug .. 75, 000 126,881 {.ooeeian... ‘ 5,060 1oooaeenannns 69, 000
Baird, Cal.:

Quinnat salmon......... 1, 554, 000 84,000 [.oeeeennnn.n 2, 088, 000 722,000 |cenvereeanen
Fort Gaston, Cal,;
Quinnat P Y U SRR IOSUPS
Clackamay,Oregon:
Qmmnt, salmon......... 1,000,000 : 2,776,475
Connecucutkn er,ear No. 8
Shad. ool 7G5, 000
Stonmcr Fish Hawk:
Shad..cooaaaai il 3, 5 20, 596, 000
Spanish mackerel... ..o ool
Collections in Idaho:
Black-apotted trout, .o [ooviieaeeenifieeecneeens
Collections 1n Montana:
Whiteflslt.ocouoeeeiienonieaniiacienaiieaans
Germany, gift of Herr von
dem Borne:
Von Bebr trout ......... B L T
Saibling .eceeeneen 13,000 I OO
Loch Leven trout 15, 000
Germany, giftof Herr von | |
Behr: l
|

Vobn Behrtrout ......... 66,000 'L aaas 29,750
New York Fish Comm iuslon :
Brook trout.

Von Belr trou

20, 000
100, 0L0

DISTRIBUTION OF FOOD-FISHES.

The results obtained by stocking public waters with species of fish
which are indigenous to them have been difficult of exact determina-
tion; that good has followed is shown by the continued increase in the
value of the fisheries, demonstrated by carefully collected statistics.
In those waters where species not indigenous were placed it is clearly
shown what is possible of accomplishment. For information relative
to the acclimation of the shad and striped bass on the Pacific Coast
reference is made to page 175 of this report. Many of the streams and
lukes of the Yellowstone National Park, formerly barren of food-fish,
are also nmow furnishing an abundance of trout and whitefish, the
result of plantings of former years.

The following table summarizes the work of distribution of various
species of food-fishes during the two ycars covered by this report.
The large increase over former years in the number of adult and year-
ling fishes distributed is the result of systematic efforts in rearing.
This feature will continue to reccive attention, it being applicable to
fresh-water, marine, and anadromous species. The advantage of stock-
ing waters with fish of a size large enough to protect themselves or
to escape from their enemies will be very readily appreciated. The
details of distribution will be found in Tables A and B, pages 75 to 96
of this report.
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Summary of distribution.

13

lun onding Juue 30, 13«)0, Yunr emlmg June 30,1891,
: " Adults
Species. | Adults . I  Adul .
Xggs. Fry. | “Ll:;ll Total. Lggs. Ty. year- Total.
\ ings. | lings.
|

(,ut,huh ............................... 1 11,068 I I 1117 3 S N T AP,

S YRR R PR ! 26,316 26316 338,800 338,809
Temeh oo e 11,385 11,385
Goldfinh . ... o 16,005 16,005 | 36,561 36,561
Butfulo ..o oo oo o, 2,105 20§ 3 T T T L L L R R e
shad............. 2,264,000 (68,401,000 . ... ... 70,GG.> 000 837,000 fG7 035, 000 800,000 08,672,009
Quinnatsalmon..! 2,454,000 | 2,940,475 {........ 513944751 3,677,000 5.0TB525 v renenn- - 9,350,425
Atlantic salmon .| 100,000 503,150 | 91,395 22 WY H PN RPN 113,835 113,835
Landlocked sal- .

mon ..., 345,000 462, 100 17,380 824,480 325,000 106,289 7,307 408 656
Loch Loven groutl 0 94,080 40,000 18,000 25,772 83,772
Rainbow trout. .. 203,135 150.000 11,081 56,380 2\8 301
Van Behr trout.. 82,279 130,750 H 31,400 33,760 204,910
Black-spottod

trout ...l D 10 e s
Brook trout.. 177, 500 9,866 382,747 50, 000 24,881 74,1563 148,984
Lake trout. ... .0 1,075 1 Ul)l) 1,405,000 | 13,001 ] 2,493,001 \ Qba,UOUI 1,658,641 | 410,611 3,060,252
Saibling .........  weoel. ol TNt I L.
Whitefish . 18, z.l() \)0\) ] 93,378,000 3,000 |111,591,000 ; 75,425, 000 48 702,000 10,000 | 124,037, 000
Smelt...... e e veean 400,000 1. ........ 400,000
Brook pike ... .t ool 70 70 i
Yellow per(,lx. ..... 754,000 | 15,402 | 708,402
Piko perch. . 36,730,000 1 1,000 | 55,731,000
Sea buss . 3,808,500 ]........] 8,803,500
White buas . . 10,004
Black bass G2,157
Crappie. 18,068
I(u(‘k Lina 5,007
Suntish ... oo el 6,815
SCUP - anmieronnenifonannons 306,000 306,000 § ..
Fresh-water

L N 200
hfu(sbcn;,:uc .ee 227,500 227,500 (..

ackerel .. ..., .. 088,500 688,500 ' .
Spanish B SN ST OSSR FUUPA IR
Tautog .......... 732, 000 . . 742,000 .

od. ... ..... . 21,783,500 |, 421, 83,500 . s 55,484,000 1.
Pollock..... . 14,800.000 14,869,000 |........... 14,827,500 :.
Haddock . 5,720,000 1. 5,720,000 [........... 78,500 ¢.
Flatheh.........|.......... 4,086,500 4,086,500 [........... J,.iol) 5001. ..
Lobstors......... 260,000 | 4,511,000 4,761,000(........... 3,58 !,5()0 ......... 8 53J 500

Total ........ 44,280,000 i261,700.006 l 383,042 (306,370,548 152,129,850 i284.070.607 i2,016,15‘..’. 418,222,469

* In addition to these 2,144,000 wero doposited for rearing in the fish ronds, \Vnshiugmn. D.C.

1 Bosides those 2,054,000 were doposit

for rearing in tho fish ponds,

Vashington, D. C.

In addition to the foregoing there were furnished for distribution,
but lost in trausit, during the two years:

In 1889-90:

6,731,000 shad fry, 50,000 pike perch fry, and the following adults and yearling
fish: 48 catfish, 810 carp, 20 buffalo, 3,250 Atluntic salmon, 100 landlocked
salmon, 11 Loch Leven' trout, 1,531 ruinbow trout, 133 Von Behr trout, 101
broovk trout, 131 lake trout, 921 yellow perch, 560 white bass, 988 black bass,

507 crappie, 1
In 1890-91:

,241 rock bass, and 158 suntish; a total of 6,791,510.

5,508,000 shad fry, 7,700,000 pike perch fry, 288,000 whitefish fry, 61,569 Inke

trout fry, and the following adults aund yearling fish: 6,044 carp,

5,386 gold-

fish, 172 tench, 10,000 Atlantic salmon, 300 Loch Loven trout, 6,702 rainbow
trout, 400 Von Behr tront, 1,742 brook trout, 6,694 lake trout, 325 pereh, 1,415
black bass, 1,440 crappio, 173 sunfish, 328 rock bass; » total of 13,699,590
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STATION REPORTS.
SCHOODIC STATION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT).
1889-90.

This station was conducted jointly by the United States and Maine
and New Hampshire. Operations were beguu September 1, 1889, and
871 landlocked salmon were caught and impounded. Of these, 567
were females, from which 1,215,455 eggs were obtained by November
24.  The losses were 163,005, there remaining in February, 1890,
1,052,150 good eggs, of which the State of Maine received 48,000, New
Hampshire 73,000, aud the United States 931,450, Of those belong-
ing to the United States, 635,000 were distributed to various State fish
commissions and other hatcheries, as mentioned in the details of dis-
tribution (pages 75 to 96). One shipment of 20,000, sent to Fort Gaston
Station, California, was a total loss, as a result of detention while en
route, the losses on the other twenty shipments amounting to but 4,246
eggs.  The 296,450 eggs retained produced 214,000 fry, which were able
to tale food at the time of their release in local waters, in June, 1890,

Tableof spawning oporations at Schoodic Stetion, Maine, 1859-90.

J Tempora- | . -
7Luru. Fish at tirst handling. Femules spawnod. Epgs taken.
nom. .
| ; Femalea, z
Date. l | | g s
! . < ' N
¥ | I s |32 02088 = g
& L - =3 < ] pe] a Q' (S =
IERERERR AR R IR R REEE
A8 | al& { B |@lalalg kB & z
| 7 T SR AU UL -
1880, | oF. oy,

Oct. 27| 4T 47| 18| 13 5 2 3 1,082
250! sl 107 M 5., 5 ‘ ,288
20| 0! 47) 2] 1 9 1 7 1,771
a0 985 471 96| 41| 56 1| 541 1,032
30| 98 44| 44| 20| 23] 2| 21, 4,903

Nov. 1| 38| 44| 15 9 6 1 4 2 P 9, 60¢
v ) 450 w4 2| 11 3 8. 5 1 15,629
3| 90 48 14 7 7 3 4. 8. 0 10, 312
41 40 471 W 19} 12 i 1. 4 2 0 20, 624
5| 42! 4] 22| 1! 1wl 4 6. 0' 1° 4 4 10,956
gl 351 451 20 w| 1w 4 6l.... 19 gl 3 1212 42,868
7] 3] 4] 13| s 5! sl =2l o) ow, o a7j 7| 1w 7| 97,20
g| | 44| 37 15 22! 12 10....] 1 B 21 20027 13 71,009
9] 40] 42 30 14| 25 14 1m ... 25 84 9] 26 & 67, 834
10| 981 42 66| 12| 541 23 20 l 51 1| 37| 26 8; 20 9 70,211
1y 341 42} 30 6] 2 ! Wl - M) o84 2| 3 0 73,150
12| 40| 43 19 6 13 l 137 18| 2| 24 l 35 4.21 90 55, 587
131 46| 44| 328 9| 2p 12| usl 4| a8l 24 91 92 3 82,979
14| 44| 44 66 81 58, 16, a1 9n 40 . 37 7 81 14 82,169
150 32| a3 51| 4| 47 sl 2| 3| !l i | 3 7| 01857
16| 21| 37| .63 4 59| w3y 81 5 3] 4] a7 20 89 7| 101,007
17| 24| 7 i 1 5 1 1] 3] 17| 51 4] 20 15 53,075
18] ) 3w 4| 1) 3| 2y 1.k a0 21| 3| 2 6| 57.08
191 31| 38 b3 PR I PO S 3 6! 33 2| 10 14 28, 034
20| 39) 30) 8 1| 7V 1) 4 2. 80 Gl.... 8 10| 22,234
21 46| 41 51, S5 3 DI T P R T B PO 12 6 31, 502
22| 484 40 6] 1 5 L3 2. w22 2| 17 ¢ 44,792
2 48] 41 50 1 4, 1 1| 2].-.. 6| 21...... 38 14| 100,218
24| 96 [ q0f...... PPN [T SO LAY I R N PN B 4 24,774

i .
{ | 821 \ o S41i 181 w7 (48 7| BT 512i 80 | 471 - 5 1,215,455
1 ! |
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The weighing and measuring of 825 mature salmon (312 males and
513 females) gives the following:

Aveoruge weightof males.pounds. 3.98 | Averagoe longth of males..inches. 21.30

Average woight of fomalos..do... 3.91 | Averiyo length of femules..dv... 20,60

Woight of heaviest walo....do... 6.00 | Length of longest male ... do... 26.00

Weight of hoaviest fowmale..do... 5.50 | Length of lougest fomale. .. .do... 24.00

Woight of lightestmale..... do... 1.91 | Longth of shortest nalo ....do... 16.00

Weight of lightest fomale...do... 2,00 Lungth of shortest female. . do... 17,00

At the close of the fishing season in November, 1889, a new depar-
ture was made, being the restripping of the {ish prior to their liberation
from the inclosures. Most of the females were found to contain eggs,
the aggregute amounting to 33 pounds, or about 75,000 in number. In
development these eggs proved to be quite as good as those taken pre-
viously.
1890-91.

Active work was begun October 29, 1890, and between that date and
November 18, 510 landlocked salmon were captured.  Of this number
371 were females, which yielded 778,796 eggs.  In Maveh, 1891, there
remained 649,906 good eggs, of which 163,000 were retained for hateh-
ing and liberatiou in local waters, and 29,000 turned over to the Maine
fish commissioners, The remainder, 456,900 cggs, were mainly con-
signed to various fish-hateheries, national, State, and private, enumer-
ated in the details of distribution; the egys veserved were hatched, and
in June the fry were released in local waters, with the exception of
50,000, which were held in rearing troughs beyoud the present yeaw,
Two thousand of the fry retained were derived from eggs taken at the
final stripping of the brood salmon prior to their release in November,
1890, and were placed apart for purposes of observation. They were
discovered to suffer a loss mortality during June than the others; the
death rate duving that month among the larger number being 15 to
cach 2,000, while the loss of these 2,000 fislh obtained from the late eges
was but 3. A portion of the eggs which produced the fry under con-
sideration must have remained in the parent fish nearly a month

subsoquent to the dates when the brood fish were first relieved of their
Bpawn.

Clralé BROOK STATION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT),

In the report for 1889 reference was made to the intention to establish
& permanent station at this point and to purchase the property then
wnder lease.  Congress by act approved Mareh 2, 1889, having appro-
priated $11,000-¢ for the purchase of ground, construction of buildings
and ponds, and purchase of equipment ot fish-hatchery and rearing
stations near Craig Brook, Reed Pond, and Branch Pand, Maine;”
and the agreement of the owner of the Craig Brook property to sell the
same to the United States having been obtained, the Attorney-General
was requested to have the title examined and the proper trausfer wade.
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This was done, and the site became vested in the United States by
"deed of Thomas Partridge, dated September 4, 1889.

Active operations in construction were immediately commenced.
During the year ending Juue 30, 1890, the principal items were, a one-
story building 24 feet by 50 feet for the rearing of live food (maggots)
for the young fish; for use in connection therewith, an ice-house 11 feet
by 13 feet; o storage-house 12 feet by 20 feet; a cellar 20 feet by 20
feet for the wintering of the live food; two swmall buildings 15 feet by
31 feet, and 15 feet by 20 feet, one for usc as a mess-house for the em-
ployés of the station and the other as an office and quarters for the
station’s foreman; a shed 20 feet by 50 feet, with ecllar, and fitted with
hogshead tanks for the wintering of fish; a timber dam at Craig Poud,
with penstock running 60 feet into the pond, permitting the water to
be drawn from the pond at a depth of 4 feet below the surface; astone
dam across the brook, above the hatehery, to which the water was led
by an 8-inch aqueduct about 425 feet long; a stand of 100 outdoor
rearing troughs; a stone foundation for superintendent’s dwelling; a
number of ponds, grading, ete.

During the year ending June 30, 1891, plans and specifications were
prepared for the suverstructure of the superintendent’s dwelling and
oftice and a stable, and a call for proposals for the construction of the
same was duly advertised on September 16, 1890, but no respouse
thereto was received at the date fixed for their opening, October 15.
Owing to the lateness of the season readvertisement was deferred till
January 13, 1891. In answer to this three bids were received. The
lowest bid was that of Carlton MecGown, of Ellsworth, Me., at 3,970
for the dwelling and $993 for the stable. In view of the limited funds
for this work the building of the stable was deferred and contract was
made, under date of March 5, 1891, for the dwelling only, The plans
called for a neat two-story cottage of ten rooms, with woodshed, ete.,
in the rear. Work on the same was promptly begun. The farmhouse
on the property when purchased has received some repairs and is avail-
able for quarters for the employés. The serics of rearing ponds on the
slope of the south bank of the brook, commenced in the fall of 1890, was
completed. They are about 15 feet by 50 feet in size and nineteen in
number, and receive their water supply from the brook through a pipe
conduit. A road from the station to the town road was constructed
and other improvements tending to the devclopment of the station were
made.

An additional appropriation of $#14,000 was made for these special
constructions at Craig Brook and Green Lake by the act approved Au-
gust 30, 1890,

The active fish-cultural work of the station during the period covered
by this report follows,
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1889-90.

During this year the fish-caltural work embraced the propagation of
the Atlantic and landlocked salmons and the brook and rainbow trouts,
the Swiss lake trout, the saibling, and the Loch Leven trout. The
adult Atlantic salmon, purchased jointly by the United States and the
State of Maine in the summer of 1889, 410 in number, were inclosed at
Dead Brook, and in the following October, the commencement of the
spawning season, 292 were recovered, Of these, 186 were females, which
produced 1,904,000 eggs.  Iu February, 1890, there remained 1,733,675
good cggs, whu,h were divided between the subseribers, Maine receiv-
ing 600,000 and the United States 1,137,159. Of these latter, 890,000
were consigned to various State and other hatcheries, and 247,159 re-
tained for hatching and subsequent liberation in local waters.

3esides the Atlantic salmon eggs produced there were received and
developed eggs as follows: 3,500 of the saibling and 7,400 of the Swiss
lake trout, presented by lerr Max von dem Borne, of Germany; 18,300
of the Loch Leven trout, transferred from the Northville Station, Mich-
igan, and 56,300 of the laudlocked salmon from the Schoodic Station,
which were hatched and reared for the stations at Green Lake and
Craig Brook. Toaccommodate the fry anticipated from this large num-
ber of eggs from June till October, 1890, 100 new troughs were built,
increasing their total to 163. These troughs were 8 inches deep, 12§
inches wide, and 10 feet long, with a capacity of 2,000 fry. Only 11 of
the troughs were under shelter, but those in the opeu airwere provided
with double lids, which form a peak when closed.

The incubation of the eggs was without event until the yolk stage
was reached; May, 1890, when they were attacked by a disease. hitherto
unknown hcre and by whu,h 30 per cent of the stock was destroyed in
sixty days. The epidemic first appeared among the Atlantic salmon,
but ultimately affected, and with greater fatality, the landlocked sal-
mon, saibling, and Swiss lake trout. Prior to the appearance of the
disease the fry had been counted and set apartin lots of 1,000 to 4,000
and while some lots were wholly destroyed, others were but partially,
and still others escaped entirely.

The rearing operations were successful. Of the original stock of
144,256 fish, chiely of the previous.year’s hatchiug, 113,139 were on
hand Octobel and November, 1859, when most of them were liberated -
in local waters. The per (,enta,geb b.wed are shown below:

Nuwbor
at start.

Nuwber | Por cont

1]
Apo at start. ot closo. | saved.

. Kind.

One yenr...... 1,520 1,350 89

............ Inthoegg ...l 100,065 | oLB56| , &)
L(mdlocked snlmon ..| One yoar...... 80 78 097
............ Sl Intheegg ..ol 26,191 17,G30 68
Rﬂ.inl)ow trout N Y (O, 2, o 047 38
Brook trout.. ... ..ceevvennnenn.s [ 1 4, 000 1,272 32
L T N AU 44,256 | 118,19 ' 78

H. Mis. 113——2
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The heaviest losses having occurred among the species derived froam
eggs received from a distance, viz, the rainbow and brook trout, it is
inferred that packing and transportation were factors in the greater
mortalities shown, especially since the smallest loss occurred among
the Atlantic salmon, which were produced from eggs taken at the
station.

When liberated, the Atlantic salmon were deposited in neighboring
brooks.  The landlocked salmon, with the exception of a few hundred,
were taken across the country and placed in Green Lake, Of thel113,139
reared fish, 14,139 were still further retained for winter feeding, among
them some of each kind and age. These were placed in special tanks,
with the exception of a few which were kept in the open-air troughs
till late in the winter. The nortality during this period was small,

1890-91.

The collection of Atlantic salmon eggs was conducted with the codp-
eration of the States of Maine and Massachusetts, It having been de-
termined to devote more attention to the rearing feature, it was decided
to reduce the egg-collecting to a scale commensurate with the capacity
of the station, but a smaller number of eggs was obtained than was
desired, owing to the scarcity of adult salmon, only 133 being secured,
At the spawning time, October 1890, 77 of these remained alive in the
inclosures, of which 52 were females, yielding 553,400 cggs. The good
eggs remaining in January were divided, Maine receiving 264,000,
Massachusetts 133,000, and the United States 134,218, The share of
the United States was increased by the Maine commissioners, who con-
tributed 183,000 for purposes of hatching and rearing.

In addition to the salmon eggs, there were also produced 23,146 of
the brook trout from fish artificially reared. These and other eggs re-
ceived at the station are noted in the list below:

Original

Kiud. Source. bumber umber

. of oggs. - hatchod.

Atlantic salmon ... .. Produced at station .oooeeniianian., 317, 218 . 316, 308
Landlocked salmon. ..j Grand Lake Stream Station........ 21, 006 21,824
Brook trout . ......... Produced at station ........... .. ... 23,146 | 14,524
Toch Leven trout ....| Northville Station ......... .. ... 16,583 - 16,457
Von Behr trout....... (£ 10 4 3 E 10 1 S 15,119 | 13,824
Scottish sea trout ....| Seotland .. ..oiiiiiiiiiiiiien 12,374 | 9,867
Total....ocvuen-. oo 408, 316 i 392, 304

Both the Von Belr and Loch Leven trout eggs arrived in poor con-
dition, having already commenced hatching, and gave practically no
results. All other eggs were good, and the epidemic usually incident
to the months of May and June of former years did not occur. .About
150,000 fish of the hatching of 1890 wero cared for in rearing troughs
till the present fiscal year, all being liberated in October, 1890, except
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14,736 Atlantic salmon, 490 landlocked salmon, 31 saibling, 400 Swiss
lake trout, and 490 Loch Leven trout, which were furtber held for
observation during the wiuter mouths. Their history while subjected
to rearing methods, from June to October, 1890, is shown below:

e ) Stock Stock ! Por cont

Kind. July 1. | October 1, \ soved.
Atlantio 8almon. .o ieiieieiiei et 247, 159 124, 267 50
Landlocked salmon. ......... ..| 56,1363 7,849 14
Salbling........... .. 2,033 41 2
Swiss lake trout. 6, 821 3,016 | | 57
17,880 11,797 ! 6
330, 867 H 147,870 ‘ 45

In addition, there were brought over from the last fiscal year 1,471
fish, 1 and 2 years old, which are included in the following statement:

- | ! Rost{rvcﬂ
T3 N Original |Locally dis-} ‘I'rana- and on
Kind of fish. nuwnber. | tribwted, \ ferred. | hand July
l ! | [ 11801
< [ I
Atlantic salmon of 1888 ........... 3
1689 713
1890 124, 267
1891 .... 416,308 ..
Landlocked salmon of 1888 78 ]
1889 180}
1880 7,849 42!
18901 21,824 i 12, 106
Rainbow trout of 1880 ..... JEVRTN 170
Brook trout of 1889........ . 240 .. 218
L. t) M4 b, 1,381
Saibling of 1890...........coo...... I S O 10 19
Swiss lake trout of 1800 ........... 3,010 . 3,680 |L.oooo.... 179
Loch Loven trout of 1800 .......... 480
211 ) QR 10, 862
Von Bebr froutof 1801 ... .. ... 1, 085
Scottiah sea trout of 1801.......... 97
b 7 B 541, 646 1 125, 780 ‘ 29, 869 ‘ 316,701 l

In July, 1890, the water temperature rose to a maximum of 720 T, in
rearing troughs fed from Craig Brook. Tw ¢ounduits supplied inpart by
spring water the temperature was 690, and after passing through four
rearing troughs in succession it was 729, In August the water in the
hatchery was 58° to 76°; in open-air troughs, 59°© to 75°; and in the
ponds 58° to 744°. Experimental lots of salmon fry were kept in two
neighboring streams, and in one of them, at East Orland Bridge, the
water rose August 4 to 820 without injuring them. The September
temperature was 69° to 53°; October, 63° to 4G°; November, aslow as
379, from 24th to 29th; January, 3230 to 359, with ncarly all the fish
remaining in the open-air troughs; February, 3240 to 36°, with weather
comparatively mild aud the ice on Alamoosook Lake 294 inches thick.
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GREEN LAKE STATION, MAINE (C. G. Arkins axp H. . Buck, SUPERINTENDENTS).

By act approved March 2, 1889, to which reference has been made
under Craig Brook Station, Congress directed the establishment of a
fish-hatchery near Reed Pond or Branch Pond, Maine. On August 22,
1889, Mr, Charles G. Atkins, superintendent ol Craig Brook Station,
was mstructed to proceed to the localitics mentioned, with a view to
their examnination and the submitting of a report, with recommenda-
tions as to the site desirable to be acquired. Iieed Pond, or Green
Lake, was reported as being the best location, and one to which land-
locked salmon are native. The stream in which they spawn (Great
Brook) is one of the finest in that region.  Branch Pond failed to fur-
nish the necessary requirements for fishi-cultural work, and its further
consideration waswaived. Mr. Atkins recommended, therefore, that the
location of the permanent station be in the vicinity of Green Lake,
calling attention to sites at Great Brook, the spawning-ground of the
Jandlocked salmon, about the center of the lake, and at Mann Brook,
near the station on the Maine Central Railroad, at its extreme north-
western end.

After due consideration of the recommendations, the Commissioner
determined upon the site at Great Brook, and ou December 6 directed
that negotiations be opened for the purchase of the necessary land and
water privileges. The site selected takes in the whole of the stream of
Great Brook on both sides, running from Rocky Pond to Green Lake,
securing the outlet to Rocky I’ond, with all privileges of damming, etc.,
and embracing a territory of about 820 acres. Definite proposal to sell
was received on April 25, 1890, and on the 20th of the following month
the papers were referred to the Attorney-General, with the request
that the title to the property be examined and arrangements made for
the transfer of the same to the United States. In accordance with
agreement with the owners, a survey of the property for the determina-
tion and establishment of its bounds was made in August, 1890. The
examination of the title was completed in ’\la_y , 1891, and the purchaso
money passed. Plaus and specifications were prepared for the con-
struction of the dwelling house, stable, and box fluine to bring the
necessary supply of water from Rocky ’ond to the hatchery. Adver-
tisements calling for proposals, to be opened on May 21, 1801, were
published, commencing April 23, The lowest bids received were those
from Mr. Carlton McGown, for the construction of the flume, at 973

cents per running foot, and from Mr. Austin M. Foster, for the hatch-
ery, dwelling house, stable, (,t(,., both of these gentlemen doing -busi-
ness in Ellsworth, Me, Ml. McGown, however, owing to ill health,
declined to execute the contract for the flume, mld one was entered
into with Mr. Foster, at'the rate given in the bid of Mr. McGown, who
made good to Mr. Foster the difference between their bids. On account
of this declination to execute the contract some delay was caused, but
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on the 20th of June it was duly signed by Mr. Foster. Ior the hatech-
ery the price was $4,174.80; for the dwelling house, $3,007; and for
the stable and tool-house, $1,317, contract for which was made June 13,

1891. *The flume, which will have a length of nearly 7,050 feet, will
aggregate a cost of about $6,500.

1889-90. ,

Pending the acquivement of a site, it was decided to begin fish-cultural
operations at Green Lake in the fall of 1889. A camp was established
on the lower part of Great Brook for the collection of eggs, arrange-
ments being made Ly erecting barviers to prevent the further ascent
of the salmon and an inclosure for their retention till ready to spawn.
For the development of the eggs secured a cheap structure containing
the necessary trongh space was put at Mann Brook.

Operations in spawu-taking were begun November 4, and in eleven
days 204,700 eggs were produced from 75 females, the cateh of males
being 50, The egys developed slowly, the water being very cold. On
Avpril 8, 1890, 10,000 eggs were forwarded to Cold Spring Harbor, N. Y.,
and from those remaining there were produced 150,000 fry, which

were liberated in Green Lake, in June. In October, 1889, a consign-

ment of landlocked salmon and rainbow trout, which had Dbeen beld at
Craig Brook Station till 7 wmonths old, was received and liberated
in Green Lake and tributaries,

Upon weighing and measuring the Green Lake salmon it was found
that they were twice the size of those of Grand ILake Stream, 69 full-
roed females averaging 7.8 pounds in weight and 25.5 inchesin length;
the average weight of 50 males being 5.01 pounds, and their length
22.3 inches.  One female weighed 11 pounds 9 ounces and measured 30
inches; another, 11 pounds ¢ ounces in weight, was 303 inches long;
one male reached 13 pounds 8 ounces in weight and was 31 inches long.

1890-91.

The production of landlocked salmon eggs between October 31 and
November 21, 1890, was 185,000, The fry from these, with the excep-
tion of 3,000 released June 10, 1891, on account of fungns, were kept in
rearing troughs beyond the termination of the present fiscal year. The
adult fish captured, 46 females and 21 males, were again found to be of
large size, the foriner averaging 7 pounds in weight and 25.2 inches in
length, and the Iatter 6 pounds 9 onnces in weight and 25.1 inches in
length, while 3 females and 4 males were in excess of 10 pounds weight
each. At the close of spawn-taking, in November, the barriers were
removgd aud these brood fish set iree in the lake, Anofher consign-
ment of reared fish, 7 months old, consisting of Swisslake trout,land-
locked salmon, and Loch Leven trout, was received in October, 1890,

from Craig Brook Station and placed in Green Lake and its tribu-
taries.
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The station remained under the superintendency of Mr. Atkins till
January, 1891, when, the other work intrusted to his charge requiring
more of his time, it was placed under the conduct of Mr. Buek.

GLOUCESTER, Mass., StaTioN (A. C. ADAMS, COMMANDING SCHOONER GRAMPUS,
IN CHARGL).

1889-90,

In the conduct of operations at this station the work of coliecting
eggs devolved upon the officers and crew of the schooner Grampus and
covered the period from September, 1889, to May, 1890. The fishing-
grounds were visited by the Grampus, and the brood fish obtained by
hand lines and held in the ship’s well, being afterwards transferred to
live-cars at the station. The supply of eggs from this source being in-
adequate, owing to thelimited catel, hand-line fishing was discontinued
and arrangements were made to sccure the eggs from the vessels of net
fishermen, the Grampus each morning visiting the fishing-grounds
situated 8 miles S. by W. of Lastern Point Light, where the greater
part of the crew were distributed among the fishing vessels for spawn-
taking, due compensation being made the fishermen for eggs and ae-
commodations. Between. October 18 and January 3, 42 such trips
were made with the Grampus. By January 1 it was found desirable to
utilize a larger proportion of the Grampus crew as spawn-takers, and
after that date the vessel anchored near the station and each morning
the spawn-takers were put aboard the fishing vesscls as they were
about to sail out of the harbor. ‘

Pollock.—Bggs were first taken October 18, 1889. By December 20
181 ripe fish had been handled, from which 40,166,300 cggs were ob-
tained, and fry produced to the number of 14,899,000.

Ood.—The collection of cod eggs extended from October 23, 1889, to
May 5, 1890, during which time 14,957,000 fry were produced from
47,556,000 eggs, derived from 242 fish. The period of greatest success
in hatching was during the month of January, when GO per cent of fry
were produced from all eggs taken. During a short period in FFebruary
the proportion of spawning fish was greatest. Eggs were transferred to
Woods Holl Station, February 2 to 9, to the number of 3,198,700, and on
April 4 a further consignment of 687,400 to the same place was made.

Haddock.—Spawning fish were obtained from February 13 to May 7,
240 females producing 30,322,000 cggs, from which 5,192,000 fry were
hatched. In the manipulation of all of these species difficulty was
experienced from sediment, which caused many eggs to sink, more
especially of the cod and pollock. After the cessation of storms many
eggs which had sunk were cleaned and restored to the gurface by means
of increased circulation of water. Great interest in this work was
manifested by the fishermen, who extended many courtesies to the
Commission’s spawn-takers,

On May 15 the hatchery was closed.
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The egg-collections wero again made by the officers and crew of the
schooner Grampus. From December 9, 1890, to January 20, 1891,
the second mate and three seamen were stationed at Kittery Point,
Maine, to colleet eggs from Ipswich Bay and forward them by rail to
Gloucester. The remainder of the spawn-takers were engaged collect-
ing from the nets of fishermen from Gloucester. )

Pollock.—Eggs were first taken October 31, 1890, aud in the twenty-
nine days following 38,054,700 were delivered for hatching. The
spawning fish were prmupa]ly taken in nets near Baker Island, a few
being taken on band lines to the southward of Thatcher Island.

Haddock.—But feww haddock eggs were obtained prior to the close of
the station, April 1,the appearanceof the schools of fish on the grounds
being later than usual. On Aypril 5 sehools of haddock in fine condi-
tion made their. appearance and remained accessible, aloug with a
smaller proportion of cod, till after June 1. The production of eggs
was 1,154,100, which were obtained off Thatcher Island and Gloucester,
the adult fish being associated with codfish, though often found 5 to
10 miles farther offshore. ‘

Cod.—Beginning November 26,1890, eggs were obtained to the num-
ber of 110,112,300, Idarly in D(xcembu two trips were made with the
Grampus to Ipswich Bay, resulting in tle collection of nearly 10,000,000
eggs. After this time such large quantities were secured from the two
sources that the hatchery was twice overrun, the receipts December 1
to 15 being nearly 19,000,000, while from January 6 to 21 the numbers
brought in ran from 1,000,000 to 10,000,000 per day. About 16,000,000
‘were received ovmland from Kittery Point, Maine, a journey of ﬁve
hours by railroad.

More than 43,000,000 cod eggs were sent to the Woods Holl Station
during the season, but they produced only 150,200 fry. Nearly
15,000,000 cggs gathered at Ipswich Bay, and shipped from Kittery
Point, Maine, to Gloucester, an equal journey by rail, developed at the
Gloucester Station over 20 per cent of fry. About 30,000,000 eggs col-
lected at Gloucester and hatched there, and hence not subjected to
transportation by railvoad, produced 25.5 per cent of fry. Of the eggs
shipped to Woods Holl, over 11,000,000 were from Ipswich Bay and
were reshipped from Gloucester. The Cape Ann eggs sent to Woods
Holl were but 13 minutes longer on the road than were the Ipswich
Bay eggs shipped to (nlout,ester When the season was far advanced,
TFebruary 20, 1891, at the suggestion of W. P. Sauerhoff, fish-culturist,
an experimental shipment of a half million cod eggs was made from
Kittery Point to Gloucester in two air-tight fruit jars,l of 2% quarts
capacity each, which resulted in the hatehing of 71 per cent, the fry
being healthy. The jars were filled with sea water and packed in snow,
thereby lowering the temperature two or three degrees, or to 33° F.
These eggs were not dissimilar to those previeusly forwarded from
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Kittery Point. After storms the turbid water caused the sinking of
many eggs, which were discharged overboard; but upon testing a lot of
eggs which were too heavy to float at the time of their receipt, it was
found that with care they hatched with good results, The question
of impreguation was usually determnined by the use of the microscope
when the eggs were first received.

The surface temperature on the colleeting grounds, about 430 IF. at
the commnencement, of the season, gradually fell to 33° by December 25,
from which time till March it ranged from 340 to 370, _

During the whole period of operations copepods were abundant, in
the water used for developing the eggs and were considered injurious.

Below is a condensed statement of operations: -

! No. of vgyn

i

i e No.of o orames | Nooolffry o T NoLof eggs

Kind. J’n,rm;li:l:“upur.l- fetnales .\n‘.x:;:;;%,,,s , rebensedd in \v::vpr(l‘lllhl'l put
' ]upu\vuml. . | local witers, \t:t?un“ overboard.
JEE N R UR S R R R
: |
[ 71 R Nov.26-Mar. 15 | QUK 110,112,300 ¢ 18, OGR. 1My 45,514,300 -1, 785, 200 !
Haddock ... Jan, 20-Mar, 9 16 1, 154, 100 TR,000 Ll w5, 100
Pollock ....... (Oct. 31-Dec. 2 1 B8, H46, 200 14,827,000 | .. !
Total ... Lou 149, 811, 6o I £33, 8744, GO | 433, Hid, 300 i 1, B7th 300 ;
1 1

Woobns HoLL SPaTioN, MassacHuserrs (JouN MAXWELL, SUPERINTENDENT).

18%9-90,

The fish-enltural work of this station covers a period of eight months,
and was conducted chielly by the resident employés of the station,  In
the propagation ofscod the foree was increased by the assignment of
Mr. Richard Dana, who was placed in charge, the period of active work -
being from Qetober 14, 1889, to April 4, 18540,

Cod.—As a souree of egg supply, 3,403 adnlt codfish were obtained
from fishermen October 22 to November 19, 1889, and placed in live-
cars aand in one of the tidal basins,  1lere, under ag natural conditions
as practicable, the brood fish were held to await maturity, when they
were stripped of their eggs every two or three days until the sapply
was exhausted. Many of the adult fish died immediately after being
placed in the inclosures, the temperature being then 55° 19, and some
died each day until the water temperature fell to 46°. A great many
became blind, and it was sapposed to be caused by the glare of the
sunlight, the water being shallow. .

In the two months following 91 fish yielded 8,545,700 eggs, and from
these there were hatched and liberated in local waters, when from three
to six days old, 5,861,100 fry. At the termination of the spawning
season there were remaining on hand 1,000 of the brood fish, which were
retained in one of the tidal basing to determine their value as spawn-
producers the succeeding fall. On February 11, 1890, 2,374,200 cggs
received from Gloueester Station were put in process of hatehing, with
the result of 584,700 fry, and a second consignment, April 14, of 621,500
eggs, from the same source, produced 416,300 fry.
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Haddock.—A consignment of 1,133,200 haddock eggs from Glonces-
ter, Mass., April 14, produced 523,000 fry.

Flatfish.—The eggs of the flatfish were secured after Febrnary 3,
1890, 87 ripe females being taken in {yke nets in the harbor near the
station. The yieid of eggs was 5,811,100, and the fry produeed wnd
liberated in local waters, 4,056,700, The adult fish were obtainable in
abundanee, except when driven into deeper watershy cold weather.

Lobsters.—Brood lobsters were collected from the pots of local fisher-
men, November to May, and placed in inclosures to await maturity
some, however, being marked and released after their eggs had been
stripped, in order to determine, i’ possible, the frequency of spawning
under natural conditions. The ceggs were taken subsequent to April
16 from 723 adults, the yield being 8,317,600 and the production of try
4,511,106, or 54 per cent. The fry were wlv(uul in Joeal waters when
2 to 4 days old, exeept a few which were experimentally held in the jars
six weeks and afterwards transferred to the aquarvia. The hatching
was conducted in the Chester tidal jar, the improved MeDonald tidal
box, and in the wniversal hatching jar. Bggs taken April 22 (water
temperature 45°) hatehed June 4 (water temperature 59°), a period of
42 days. A lot of eggs brought in by alocal fisherman and thought to
be on the eve of hatching, remained in process of development 9 days.
When they were received the embryos were well developed and the
water temperature 36°, but no further growth was observed till the
temperature rose to 540, May 18, when the cggs hatched.

For consigmment to Galveston ITarbor, Texas, 745 healthy lobsters,
7 to 10 inches long, were collected and packed in sea moss in 105 wooden
erates, prepared at the station. Awmong them were 385 temales, of
which 37 boreimpregnated eggs, estimated at 250,000 in number.  The
adult lobsters all died before reaching their destination, but the eggs
were planted on the Gull side of Galveston Harbor breakwater, about
4 miles from the shore .

Other fish.— Mter\l.l v 23, sea bass, mackerel, squeteague, tantog, and
seup egaes were b.u(,cu.sahﬂly h:l-ll(”(‘(l to the extent of several millions,
all of them being of the tloating ¢haracter
nets of local fishermen.

The following table exhibits the fish-cultu
during the year:

and colleeted from the pound

wl work of the station

Kind. Spawning No.of oggn| No. of fuy ;}u‘ ‘i:““f“; Pempora-
. periad. takon. produced. hatehing. tare,
Col o Nov.18Jan.18..| 8,515,700 | 5, 861, 100 270 to 850
DO oo, 21, hK8 414, 100 -
Do Teb.2-11. ... *3,201. 400 548,700 |.. ave
Baddook o .ov.nenonooL Il . eeeee| *1,438, 200 628,100 | ooienanfiomeeee e
Flatfish ... Ll Tab 3 A 24 .| 5,818,100 | 4,046,700 400
Lobater ......0 0010 Apr. 16-Tune 13.] 317, Goo |~A7511, 100 6240
SCUN o June 4-20. . 443, 900 306, 400 2
Sen basa.. .. May 2i-duno 20, 4,271,200 | 3,851,700 Gy
Mackerdl . J e s 2,915, 000 sk, 700 a1e
Squeumguo LydunoG....o.... | 237, 600 227, GO0 mo
Tautog ... o0l May 21-Juno 94 807,000 | 72,200 87 | h6o 64

*Itrom Gloucester Station.
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Lxperiments were made by Mr. Vinal N. IEdwards for the purpose
of determining the times of spawning of different fishes, and the period
of incubation and character of their cggs, ete., the results of which are
shown in the following table:

Date. Eggs. Tempor- Toniper-!
m——— —?” 4 x ‘ ot emm - S e ntluru uLlurc
3 Whﬂ\ 1en 0.0 when | when
Kind of fish. exgn ogus l days | Number Charneter. | 10 line eggs ogus
wero wero  { hateh- | handied, | Chiraeter. 1o l‘xlu,ur were | wero
taken. | hatched. I ing. | meh. taken. |batched.
e R — - | i R e
i ‘ H ° )
Flutfish............. Apr. 12 | Apr. 298 17 192,000 | Adhesive, 22 38 40
i i sinking,
4-spotted flonnder... May 12 | May 20 | 8 50,000 | Floating..; 20 ' 51 56
Sanddab ... edpofodooll 8 100,000 +....do -.... 24 51 56
Tantog ........ .... Mug .!1 May 26 H 221,000 |....do .. ... 26 56 56
Sea Dass oo, | Juno Jube 0! 5 412,000 [....d0 a.... 20 50 GO
Squeteague. ........ 1 June 0 June 8 2 297,000 |....do ..... 28 1] X 60
Muckerel........... ... do....| June 9 3 1569, 000 |....do ..... 24 Gu GO
Squid...... eieiaaan May 13| Juno 10 26 3, 000 .Sinking ............. 51 ) Gl
Cunmer -............ Mn\ 22 | May 27 | 5 100,000 | IFloating..: 26 I 56 56
Toadfish............ May 28 | June 28 1 200 ¢ Sinking...! 5 56 65
Seup..oeeiaenian. Juno 14 | June 18 4 158,000 | Floating. .| 26 | 61 - 6
Lampreyeel. ... Juno 2 | Juno 17 15 300 | Sinking. ... I *750 - 70
Skate .............. June 23 | Sept. 27 U6 ) P | 1 S S
Codfish ... oo s Floating. . 18 il oo
Bonito........... P | 20 H
Lobster............. 15

* Hatched in fresh water.

The mean of the salt-water temperatures and densities during the
period of egg devolopment is given by months below:

i

l Month, : J.an::}::r. Density.
Decembor. . 43.1 1 1.0255
Jannary 30.8 ! 10250
Fobruary .. .. 36.4 1 1.0255
March ...l .ol - 86,1 1.0255
Aprilooooiiiiii .. 43.% 1. U255
May .. S| 534 © 1.0255

l- June. G2 . L0

Collections of specimens of marine plants and animals were made
throughout the cooler months and forwarded by express to the aguaria
at Central Station, Washington, D. C., one consigninent transferred by
the steamer Iish Hawk comprising 600 fishes, crustaceauns, cte., repre-
senting forty species.

1890-91.

Mr. Alexander Jones was in immediate charge of hatching the cod
and flatfish, but being temporarily detached before the lobster scason
opened, the manipulation of that species was directed by the superin-
tendent.

Cod.—Through the agency of Mr. 1. Spindel, 3,000 selectcd brood cod
were procured, principally from Nantucket Shoals, and, as in previous
years, held in inclosures till the spawning scason. They suffered less
mortality than those impounded the preceding season, but on January
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8, 1891, 300 died from the effects of slush ice, which formed inside the
live-cars from snow that fell between the wooden slats. Besides having
their gills choked up, many were found to contain in their stomachs
lumps of ice as large as walnuts. Less blinduess occurred, probably
ou account of greater care in handling the fish at the time of their cap-
ture, a feature being the avoidance of the usual custom of thrusting a
finger into the eye socket of the fish when removing the hoolk.

Of the brood fish only 587 yielded eggs, these being 67,399,000 in
number and producing 36,266,100 fry. Iiggs werestripped about every
other day, from November 17 to February 7.

Consignments of eggs, by rail, were received from Gloucester Station
to the number of 43,168,500, from December 16 to January 19, but of
these only 16,332 000 were thought to be good twelve hours %ubbequent
to arrival, and thelr total production was but 150,000 fry.

Ol)suvatlons during hatching this year led to the couclusion that
those eggs which sink within five or six days after being taken are
defective in their fertilization. The results of attempts made at im-
pregnation by the dry method, though not conclusive, were unsatis-
factory. The eggs that sunk were transferred from jars to boxes, and
vice versa, and close attention given them. Those placed in jars would
in a short time become milky and glutinous and so foul that cleansing by
washing was impracticable; while those in boxes, without turning milky,
would adhere together and to the hatching vessels, finally perishing,.

The profuse abundance of copepods in the hatehing vessels through-
out the season was thought to be injurious to the eggs and fry, since
they were scen densely congregated about dead eggs and the wealker
iry, and were in constant friction with the live eggs and fry in their
crowded condition. Attempts to exclude them by means of cheese-
cloth strainers were ineffectual, owing to their minuteness. Another
unfavorable element was the employment of hatching boxes which had
been used during the summer preceding for the live storage of medusa
and other low forms of animal life which exude slime and poisonous
substances. It was found that eggs kept in the boxes which had been
used for this purpose were invariably attended with a high death rate,
butif early removed to other vessels they immediately recovered. Vig-
orous efforts to cleanse the infected boxes failed.

Hatching wasone to three days earlier in the tidal boxes than in the
inverted tidal jars, owing, presumably, to the greater circulation and
light afforded the eggs. The fry produced were liberated in neighbor-
ing waters when they were 12 to 48 hours old.

Flatfish.—Adult flatfish to the number of 71 were taken with a fyke
net in Woods Holl Harbor and yielded 4,689,700 eggs, which produced

3,350,800 fry. The spawning period of the ﬂatnﬁh was between Feb-
ruary 3 and Madreh 7.
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Lobster—In the hatehing of the lobster greater success than formerly
was met, by the substitution of the universal hatching jar for the tidal |
Jar, whereby the clotting of the eggs was greatly diminished. The pro-
ductive period was from April 28 to June 30, during which time from

2 lobsters were taken 4,353,800 eggs, yielding 3,533,900 fry, or 81 per
cent. The cggs were obtained fromn lobsters eaptured in pots operated
by the employés of the station and from local fishermen, who coiperated
in the work, saving all the ripe cggs from among the lobstem handled
by them.

The monthly mean temperatares and densities of the salt water used:
in hatching operations of the station were as follows:

Month. l(l'::}:‘ rit Density.
Decomber 3G, 4 10252
Junuary ... HER | 1, 0274
Tebraary .. 3401 1. 0308
March ..ol o] 87 1.0274
April ...l 44.3 1. 0256
May ......... PR 62,1 1. 027}
Juno......ooiioiill 41,2 1.025Y

Corn SPRING Harbor StatioN, New York (Freo, MaTHER, SUPERINTENDENT).

This station has continaed in operation as in previous years. Most
of the eggs received and consigned as foreign exchanges passed through
it, where they were examined and, if necessary, were repacked before
they were forwarded to their destination. A eonsiderable number of
Atlantic salmon eggs were hatehed here for the Hudson River, the pro-
duction of that and other spedies for the two years being as follows:

a e g | Tey
Kind. Source. received. prm!m ed.
[ I I I_ R
1880-90., :
Atlantic aahimon .. .. .. l Craig Brook Station................ 600, 000 | 506, 400
Landlocked nalmon. .+ Schoodie Station ... ... ... 85,000 © R0, 000
Lakotrout._...... .. .. Novthville Station ... .ooooioooo0 500. V00 470, 000
1800-01. ‘
Loch Leven trout. ... | Northville Station ..., e ..., 20, 006 18, 000
Take trout. . 500, 000 482, 600

GroucksTER CITY STATION, NEW JERsSEY (JOUN (GAY, IN CHARGE).

1889-90.

The propagation of shad by the Commission has been confined mainly
to its stations on the Susquehanna and Potomac rivers, though some
attention has been given to work on the Delaware River through the
use of the steamer Jish Hawlk and one of the distributing cars. Inthe
spring of 1890 Mr. W. JJ, Thompson, of Gloucester City, who is largely
interested in the fisheries of the Delaware River, offered to ercct on lis
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property a hatchery building for the Commission, free of expense, tho
Commissioner, however, to furnish the necessary equipment. Mr. John
Gay, inspector of stations, was directed to examine the location, and
on his report and recommendation the offer of Mr. Thompson was ac-
cepted. Immediate steps were taken to equip the station, and active
operatious were inaugurated. On April 22,1800, the steamer Fish
Hawlk arrived with the necessary materials, and her crew speedily
fitted up the building. By May 12 the establishment was ready for the
receipt ot eggs, the water being derived from the supply of Gloucester
City. .

The first eggs recoived were those transferred from the Fish Haick.
The spawn-takers commenced taking eggs May 13, visiting the fisheries
daily by the launch Petrel. Their collections for the scason closed
May 28, 1890, amounting to 6,396,000 eggs, which were obtained from
seines, as follows: Gloucester Point, 30,000 ; Faunce's, 1,752,000 Rice's, .
922,000; and IHowell Cove, 3,792,000. These eggs, together with the
3,654,000 transterred from the Iish Hawk, made a total of 10,150,000,
and produced 6,204,000 fry, which were liberated in Big Timber Creel,
New Jersey, a stream near Gloucester City. The water temperature
in the hatchery was 53° May 12; 60° May 15 to 23; and 63° May 31.

Further details concerning the operations at Gloucester, N, J., will

be found in the account of the operations of the Iish Hawk,

pages 55
and 56. .

1890-91.

In the previous year’'s work it was found that the water used was of
too low a temperature and also contained injurious ingredients, In
order to obtain supplies of amore suitable character for the work, a
pumping plant was put in with a suction pipe laid to the Delaware
River, connection still being maintained with the city supply for cases
of emergency. The steam launeh Petrel was again assigned lhere.
The Fish Hawk being needed lor other work, the propagation of shad
on the Delaware River was conducted by this station only. The col-
lection of eggs began April 30, 18341, and wax continned till June 2,
resulting in a total of 12,465,000, Ifry produced from these eggs
amounted to 6,155,000, of which 4,930,000 were turned over to mossen-
gers for distribution and 1,225,000 deposited locally in Big Timber
Creck. The seines attended for spawn were those at Gloncester Point,
Faunce's, and Howell Cove.  The largest day’s production of eggs,
1,242,000, was on May 1, the Howell Cove scine turnishing 973,000 of
these.  During the season but one ripe shad was obtained at Gloucester
Point, a source of 2,500,000 ¢ggs the year preceding.

The weather was abnormal and the river being low from a drought
in the headwaters was made lower by prevailing winds from the north
and northwest., There weore snow tlurries May 6. The catch of shad
was within 25 per cent of the usual number, but spawning fish were
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very scarce, and ripe bucks of such infrequent occurrence that it was
at all times difficult to secure enough milt for purposes of fertilization.
A great many shad moved upward to headwaters, many being seed
in the vicinity of Egypt Mills, Pike County, Ia., and in New York State,
as much as 300 miles above the ocean, higher than known since the
building of the dam at Lackawaxen in the year 1823. The bhead-
waters were made accessible to the spawning shad by the construction
in 1889 of a fishway at the dam by the joint action of New York and
Pennsylvania. Fishing operations ceased June 3, and the station was
closed June 6.

BATTERY ISLAND STATION, MARYLAND (W. pi C. RAVENEL, SUPERINTENDENT).

1389-90.

As in previous ycars, in addition to the operation of the Commission’s
station on Battery Island, the canning house of Mr. 8. J. Seneca, at
Havre de Grace, was rented for the season and equipped with 100 hatch-
ing jars of a capacity of 8,000,000 cggs. This auxiliary hatchery being
located in the proximity of the railroad station proved a valuable ad-
junet to the work of distribution. The collection of spawn began April
91 and continued till May 20, 1890, the aggregate number of eggs se-
cured by the two establishments being 32,405,000. Of these, 12,637,000
were transferred to the cars for hatehing en route; from the remainder
12,248,000 fry were produced, which were also mainly distributed by
the messenger service. To procure the eggs, 60,600 fathoms of seine
haul and 179,925 fathoms of gill net were attended, the number of seined
shad examined being 22,800 and of those from gill nets, 16,700, a total
of 39,500, of which 985 were stripped.

Barly in May continued heavy rains caused muddy water and backed
the run of shad down the bay, so that the seine catch was reduced to
one-third of that of the previous year and the gill-net cateh to one-half.
Of the entire production of eggs, more than three-fourths were obtained
prior to the freshet period, commencing May 7. The cggs, though
scarce, were of unusually good quality and afforded fry of superior vigor.

1890-91.

Shad hatching was again conducted both at Battery Island and at
the auxiliary hatchery at Havre de Grace. On April 17, 1801, twenty
spawn-takers began operations, and from that time until ‘June 6 were
interrupted by storms but two nights. By thoe 1st of May 26,370,000

. eggs had been secured, and by the end of the season a total of 63,110,000.
Of these, 837,000 were turned over to the Delaware Fish Commission
and 7,413,000 to the Fish Commissiou’s cars for hatching en route to the
places of deposit. From the remainder were produced 37,747,000 fry.
The eggs obtained on each of nine days were over & million, on twelve
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days over two millions, and on three days over three millions. The
water in the vicinity of the station was so extraordinarily clear that
seines could be hauled with any advantage at night only; operations
were therefore suspended the first week in May, one month earlier-than
customary, with one-half the usual catch, the catch by gill fishermen
being about two-thirds. :

The attendance of the spawn-takers was on 49,600 fathoms of seine
and 224,700 fathoms of gill net, which afforded 35,200 adult shad for
examination, about equally divided between the two classes of nets.
The number of fish stripped was 2,013.

The average water temperature during the last fifteen days in April
was 60.8° F., during the month of May 62.1°, and the first nine days
in June 70.8°. .

When fry accumulate in large numbers between deliveries to mes-
sengers they are kept in large storage tanks rather than in the col-
lector aquaria, this method having been found so advantageous thatits
application is general in the station. The tanks arc 96 inches long by
18 wide and 16 deep, partitioned midway between the ends to form two
separate compartments, which are provided with guard screens at their
outlet ends. The water circulation is derived from two one-fourth-inch
jet cocks, to which gum tubing is attached, under 10 pounds pressure
to a square inch. As many as 300,000 to 400,000 fry are supported
in each subcompartment, the variation in number being regulated in
accordance with temperature. : -

An experiment was made of holding shad in standing water, 25,000
fry being placed in a 12-gallon can and one-fourth the water changed
‘every four hours. At the end of twelve days the loss was 4,185, and
of these 40 per cent oceurred in the first sixty hours. The temperature
of the water at the beginning of the experiment was 562, but gradually
rose till on the twelfth day it was 700; on the following five days it
dropped to 520, when heavy mortality occurred.

The purchase of this station, at the head of Chesapeake Bay, Mary-
land, which had been occupied under lease by the Cominission for a
number of years, was provided for in an act approved Maveh 3, 1891,
By direetion of the United States Attorney-Geueral, an examination of
the title to the property was made by the United States district attor-
ney for Maryland, who, on June 26, 1891, reported the same good in Mr.

T. B. Ferguson, by whom a deed transferring the samo to the United
States was duly executed,
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Forr WASBHINGTON STATION, MARYLAND (8. G. Wonrn, SUPERINTENDENT).

1889-90.

This station, lying on the Potomac River, about 12 miles below Wash-
ington, was open during April and May, 1890, and produced during the
egg-collecting period of thirty-two days, commencing April 15, 35, 202,000
cggs. Tho cateh of shad in this vicinity was less t,ha,n one- h.llf that of
the four preceding years. Of the eggs obtained (35,202,000) 54,4- 1,000,
after being held thirty-six hours, were measured and forwarded on tlie
river steamers to Central Station, and 756,000 of inferior quality were
held and hatched, producing 356,000 fry, which were liberated in the
Totomac River at the station. The eggs were devived from sources as
follows: Jort Washington seine, 10,224,000; Chapman Point seine,
2,842,000; Tulip ILill seine, 3,835,000; Moxley Point scine, 1,073,000;
gxll net fishermen, 17,223,000,

"The weather of the preceding winter and of the spring months of 1890
was unusually mild, effecting no advancement in the spawning period
of the shad, but probably accounting for the abnormal presence of largo
numbers of young shad, alewives, and sturgeon in the upper waters of
the Potomae. Sceveral schools ot fingerling shad and alewives were
hauled nearly ashore at different times by the seines at Fort Washing-
ton and Moxley Point. Many sturgeon, 12 to 18 inches long, were daily
captured by the Fort Washington seine. The water temperature April
15 was 570 F.; April 30, 60°; May 15, G8°,

The equipment of this station was improved by the introduction of a
Iarger steam boiler and pump, which were obtained by transfer from
other stations, and a larger water tank.

13%0-91.

The production ol shad egus during the season, April 21 to May 17,
1891, was, by measurement thivty-six hours subscquent to fertilization,
32,544,000, These were forwarded on trays to Central Station, except
185 000 retained for hatehing, producing l_’i(),()d() fry, which were released
in the Potomac River. For two mouths preceding the commeuncement
of operations there were continnous freshets in the Potomac, culminat-
ing March 28 in an extreme tlood which overtlowed the Trort Washing-
ton whart and fresheued the water in the lowerriver to such an extent
as to destroy thousands of acres of oyster beds.  Upou the cessation of
freshets the water became clear, as in the previous year, ared being held
at o low temperature by the prevailing cold weather, the conditions
“tavored the spawning of the shad in the wide waters many miles below
the station, In the vicinity of Fort Washington all fishing by daylight
was unremunerative, as ou the Susquehanna River, the catch being
but two-fifths to one-half that of ordinary seasons. The operations of
three of the best cgy-yielding seines and many gill nets were suspended
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‘on May 15, thus terminating the collecting season. The eggs collected
amounted to ouly 57 per cent of the average of the four preceding sea-
sons. The water tenperature at the station differed from previous
years, becoming lower instead of higher as the season advanced. On
April 22 to 26 it was 66.6° F.; May 1 to 3, 66.2°; May 9 to 13, 64.8°.

The following is o statement of the egy yield from the operation of
the Fort Washington seine and the shad cateh during the years 1887
to 1891, inclusive:

A U

Catch for 7 days | i
onding— 1887. 1888. : 1889. 1890. ‘, 1891
CAPFIl 13+ eenennnns 3 81 382 | 184 873 | oeeeen.. ..
April20........... 1, 600 4R 920 1,484 949
April 27.. 1,536 1,904 1,081 1,254
May 4., 2,270 2,898 150 706 71
May 11... 2, 053 3,196 1.614 101 211
May 18 .. 2,817 034 1,070 231 20
May 25 .. . 47 1,107 66 Lvererinsoen cereieennn
June ...l i [7+2 30 D, [
“Total catch.. 10,348 | 11,213, 6,217 4,606 | 3,138
Seine  production ; :
of oggs for the - |
ML D SN 20, 956, 000 | 22, 657,000 - 17,738,000 | 10, 262. 000 ! 5,276,000

For the removal of loose stone which obstructed the hauling of the
Fort Washington scine an 8-foot beam trawl, in counection with the
seine capstans, was successfully employed. A useful fixture for remov-
ing the fish scales from the eggs was also devised and put into practical
operation. 'This counsisted of two 18-inch flared tin pans with handles,
one nesting within the other, 2 inches of the bottom of the interior
one being cvenly cut off aud covered with quarter-inch stretched twine
netting. It was operated by filling the lower pan with water above
the netting, and gently ladling in 2 or 3 gallons of cggs, when they
would drop through the meshes, leaving the scales behind,

An advance was made in transferring the eggs to Washington, by
chauging the time of shipment from evening to early morning, by which
the afternoon heat was avoided.

CENTRAL S8TATION, WASHINGTON, D. C. (8. G. WORTH, SUPERINTENDENT).

1889-90.

The scope of work of this station has continued as in previous years.
The operations in hatching were as follows:

Spocies. Recoived from— | Number of | Xumber of

i
i . eggs.  lfryhatched.
| -

Brook tront

.......... Northville Station .............0 37, 500 A, 500

Whitetish ............ Sandusky Station .. 5, 000,000 | 4, 400, 000
Landlocked salmon. ..} Schoodic Station 30, 000 18, 200
Shad........_ L Fort Washington Station ....._| 31,220,000 | 23, 493, 000
Yellow perch......... Contral Station....veeeveenenn.. ; 956, 000 754, 000
LOUAL e eacveesial i e ieeeirenes ceeeeeereeneees ~ ............ ~ 26, 695, 700

H. Mis. 113——3
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In addition to the receipt and preparation of fingerling fish for dis-
tribution, there were received and distributed the following eggs: 2,500
of the brook trout, from Northville Station; 80,000 of the rainbow trout
from Wytheville Station, which were repacked and forwarded to France,
Iingland, Germany, and Belgium; 3,226,000 eggs of the shad, which were
partially developed and then transferred to the cars for completion of
hatching en route to the places of planting.

The following table exhibits the distribution of fingerling fish:

Specics. Recoived from— Number.
Carp...ocvvvencacianss Fish ponds, Washington .. 28, 700
Do... Wytheville Station...... 1,078
Goldfish F¥ish ponds, Washinglon 15, 972
Tench ...... 24
Golden ide. . 19
Rainbow trout 1, 582
Rock bass 1,511
Black bnss e 1,219
Crappie......cceevune. l. 1,000
g)ot,t,ul catfsh 80
llow perch......... 375
Total c.avvannnnn. 51, 660

The hatching of the yellow perch was of an experimental character.
Details will be found in the Bulletin of the U, S, Fish Commission for
1890, pages 331-334, ' '

The following are the mean temperatures of the ¢ity hydrant water
used at the station by months:

1889. iomm.l 1890, ° Fahr.!

‘ |

| e e

July ...oeaniiien 75 January......... 45 |
August ......... .75 |1 February -.-| 48
September ...... 70 March 45
October .........| 42 [l April 55
November. ..| 52 i| May 64
Decombor .......| 45 74

1890-91.
The hatching work proper at this station was as follows:

Irnmpdee oeived = ’ o ' Number of
Species. Received from— | , Eggs. fry batehed.

i ; ..
Rainbow trout i 25, 000 . 11,080
Brook trout... 25, 000 20, 700
Lako trout.... 100, 000 : 87, 500
Von Bohr trout.......|...... (10 T 28, 000 | 16, 400
Whitefish ............ [ET TR L 1 1, 122, 000 722, 000
Landlocked salmon...: Sc hoodic Station ........... 40, 00 25, 200
3 -, Cold Spring Harbor St.ation 1, 000, 000 400, 000
i Fort Washington Station . 18, 800, 000 14,972, 000
Total fry hatched..|.....cccceeee cannn R 186, 255, 780




REPORT OF COMMISSIONER OF FISH AND FISHERIES. 35

There were received from Wytheville Station and forwarded to KEng-
land, Germany, and Switzerland, 75,000 eggs of the. rainbow trout;
from the Northville Station, 20,000 Von Behr trout eggs, which were
transterred to the Wytheville Station, and 2,878,000 whitefish eggs,
which were transferred to one of the cars for hatehing en voute to Sack-
etts Harbor, for stocking Lake Ontario. In addition, 8,140,000 shad
eggs from Fort Washington Station were turned over to cars Nos. 2 and
3 for hatehing en route to places of deposit.

"The fingerling fish received and forwarded were as follows:

~

Received from. \ Number. \
Carp Fish ponds, Washington, D.C..co.oocivanenon. 31, 301
Goldfish .. | P 18,403
Tenel coeeeeieennevnn I .............................. £, 156
Rainbow trout. ..o Wytheville Station........coooiet .- . 12,166
Roek LASY veevecnvecne vree e flO ciiiin e e .. 1, 560
Black bass.... .<.; Quincy Station ......... 262
Crappio. cooevreeiionenonaen {1 TN 170
Suutish ......... . -do .. 135
Rock bass ... . do .. ]
Yeollow perch ¢
Pike...... . 4
Rainbow trout......... Northville Station..c.eoveiiiieiioniiioanaenes 266
Brook trout....coveufoennn P S 50
| Goldfish .ol Neosho Station «ceeveveervriimannieneieennn Co20m
| Totad oeenmnacnn (SO PN ll 71,796

y

Aun account of the operations of the Aquaria at Central Station will
be found ou pages 54 and 55.

Fisu Poxps, Wasuinerox, D, C. (R. Hrssr, SUPERINTEXDENT).
1889-90.

On May 31 and June i, 1839, the station was completely submerged
by a disastrous freshet in the Potomae River, and nearly all the fish
in the ponds escaped. '

In November the ponds were drawn, and the fish of fingerling size
available for distribution were as follows: Leather carp, 29,450, scale
carp, 1,029; blue leather carp, 167; blue seale carp, 70; tench, 25; golden
ide, 20; goldfish, 15,415,

On April 25 and May 5, 1890, 2,144,000 shad fry were received from
Central Station and placed in the west pond for rearing. :

Much care and- expense was involved in repairing the damage ve-
sulting from the June overflow, and in eliminating the river fish and

objectionable water plants that found unavoidable lodgment in the
pouds on that occasion.
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1890-91.

The ponds were drawn in October and November, 1890. The fish
produced, by actual count, were: Scale carp, 50,000; leather carp,
290,000; blue leather carp, 503; blue mirror carp, 490; blue scale carp,
1,129; tench, 1,678; golden ide, 125 goldfish, 23,100,

In addition to these, a conscrvative estimate gave 800,000 young shad,
averaging 3 to 5 inches in length, as the product of the fry placed in
the ponds the previous spring. In view of the success met with, a fur-
ther planting of 2,054,000 fry was made from Central Station in April,
1891.

WYTHEVILLE STATION, VIRGINIA (GEORGE A, SEAGLE, SUPERINTENDENT).
1889-00.

The tenure of the station has continued as in previous years under
lease from the State of Virginia. The work embraced the propagation
of the rainbow, brook, and Vou Behr trouts, the black bass, rock bass,
carp, and goldfish.

Of the rainbow trout there were obtained from brood fish held at the
station 810,000 eggs. Of these, 158,000 were distributed to other hatch-
erics, as noted in the details of distribution, and from the remainder
were produced 61,000 fry, which were held at the station” for rearing,
being reduced by July 1, 1890, to 43,960. The period of egg-taking
was from November 28, 1889, to the end of the following March. “The
distribution of rainbows rcared from the take of the previous season was
begun on September 18, 1839, continuing till the close of the following
March. Thoe output was 38,796 yearlings and 480 adults. There wore
also distributed 900 yearling and 245 adult brook trout, and 230 Voun
Behr trout. The adult fish of these varicties were from three to four
years old.

Tish of a summer’s growth produced for distribution were: 3,484
rock bass, 2,330 carp, and 1,535 goldfish. Supplies of black bass and
rock bass for brood fish were obtained from Wolf and Reed creeks in
the vicinity of the station. Of the pond fish, the goldfish spawned
early in April and the Llack bass and rock bass w month later. The
tirst goldfish hatched in ten days and the first carp in fogrteen days.

1890-91.

The spawning of the rainbow trout commenced N ovember 10, 1890,
and by March 4, 1891, there was a yield of 400,000 eggs. Of these,
195,000 were traunsferred to other hatcheries, and the remainder retained
at the station for hatehing and rearing, the survivors on July 1, 18990,
being 60,000, The distribution of yearlings was commenced in the fall,
and 37,990 were consigned to applicants in Virginia and adjoining
States.
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The fingerling fish derived from the pouds comprised 810 black bass,
4,427 rock bass, 6,931 carp, and 1,011 goldfish. A consignment of 75
'ulult black- &po,tt,cd trout was received June 9, 1890, from the Leadville
Station. Owing to injuries received in tmnsit, only twenty of them
survived the heat of the first summer, but these were in good condition
July 1,1891. A shipment of 5,000 cggs of this species arriving July
29, 1890, from the same station, hatehed immediately, about one-half of
the fry dying during the first week. The remainder were further re-
duced in numbers by the escape of some from the ponds, but several
hundred were preserved in good condition. -

There was the usual lack of success with brook trout. Twenty thou-

sand eggs drriving from the Northville Station January 18,1891, imme-
diately hatched; 7,600 fry died in the troughs by Mareh 1, and the
remainder soon after perished in the ponds,

Unfavorable results also attended the handling of Von Behr trout
eggs and fry. Of a consignment of 20,000 eggs from the Northville
Station, received February'2, 1891, many were found cither hatched or
dead on arrival. A second consignment of 20,000 arrived in good con-
dition Febrnary 20,1891, but they underwent 20 per cent loss in hateh-
ing, and the fry perished, thongh apparently healthy—a portion in the
troughs and the remainder in the ponds subsequent to transfer, Aprit 9.
Muddy water during the hatching season and the presence ot lime in
the station water supply are supposed to have been the obstacles to
successful operations with this species and the brook trout.

SANDUSKY STATION, Ouro (HENRY DoUGLAS, SUPERINTENDENT).
1889-90.

The agreement with the Ohio State Fish Commission, under which
the operation of its hatchery at Sandusky was bondu(-ted by this Com-
mission, was renewed,

Bggsof the whitefish and pike perch were obtained from islands in the
western part ot Lake Erie, and from PPort Clinton and Toledo. Those
of the whitefish were collegted during the month of November, 1889, to
the number of 62,100,000. Of these, 10,000,000 were shipped to the
Pennsylvania hatehery at Erie; 6,000,000 to the Wisconsin State fish
commissioners; and 6,000,000 to bentral Station, Washington, ). C.
The xennmder were ]ntchul at the station, prodncing 30,628,000, all of
Wwhich were liberated in Lake Frie excopt 100,000, sent to Warren,
Ind., at the request of the Indinna State Fish Commission.

Pike-perch operations covered the period between April 12 fm(l 20,
1890, during which 81 000,000 eggs were obtained. Of these the Penn-
hylv'mn hatchery at Erie was given a consignment of 18,000,000 and the
New York Tish Commission 1 ,000,000. Trom the remainder, 36,200,000
fry were produced and liber atul bhe first weck in May.
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PUT-IN BAY STaTION, OHIO (J. J. STRANAHAN, SUPERINTENDENT).

The sundry civil bill approved March 2, 1889, provided $20,000 « for
the purpose of establishing and equipping a station at some conv cnient
poiut on Lake Erie, to be designated by the Commissioner of Iish and
Fisheries, for taking spawn and the propagation of whifefish.” Anex-
amination and consideration of the fucilities offered by the different
places contiguous to the spawning-grounds of the whitefish demon- -
strated the advisability of establishing the station at Put-in Bay, Ohio.
Throngh the efforts of Mr. Valentine Doller, of Put-in Bay, the citizens
of that place donated to the United States a site ou the south shore of
Peach Point, and containing about three-fourths of an acre. On Au-
gust 31, 1889, the Attorney-General certified to the sufficiency of the
deeds given to vest a valid title to the property in the United States.
Cession of jurisdictiow over the property having been given by an act

“of the legislature of Ohio, passed April 10, 1889, and the plans and
specifications for the required hatchery having heen prepared pending
the examination of the title, advertisement calling for proposals to ¢on-
struet the same was made September 6. The lowest Dbid received in
response thereto was that of Mr. George L. Gascoyne, of I’ut-in Bay,
with whom a contract was entered into on October 12. For the ervec-
tion of the necessary steam and water plant, a contract was made with
Messrs. Shaw, Kendall & Co., of Toledo, Ohio, on March 11,1890, The
ercction of the hatchery wis completed on August 11, 1890, and on
September 16 the machinery was ready for use.

The act approved September 30, 1890, provuled an appropriation of
$10,000 for the completion of tlm cquipment of the station, including
the purchase of a’'steam Jannch for use inthe collection of the eggs of
the whitefisli. Plans and specifications for this vessel were prepared
by the chief engineer of the Commission, Mr. W. 3. Bayley, U. S. N, and
after due advertisement for proposals for her construction, a contract
was made with the Craig Ship Building Company, of Toledo, Ohio.’

1890-91.

On July 1, 1890, Mr. J. J. Stranahan was appointed superintendent
of the station. On November J active measures in the propagation of
whitefish were begun; 157,500,000 egges were obtained from local fish-

ermen; 200,000 were received from the Commission’s station at Alpena.
Of the eggs collected, 47,500,000 were transferred to tho Ohio State
hatchery, Sandusky, ()hm, 10,00(),0001;0thoWrsconsm commissioners;
" 14,000,000 to the Erie station of the Pennsylvania Fish Commission;
and 125,000 to My, Carl G. Thompson, at Warren, Ind. From the eggs
retained, 10,000,000 fry were produced and placed in Lake Erie. The
hatehing occurred in March, 1891, and the fry wereiiberated toward
the end of that month.

About 150,000 whitefish eggs wero fertilized with the 1)10(lu(,t of male

lake herring, the result being a fair percentage of hybrids.  Late in the
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season a small number of herring eggs were secured and impregnated,
these producing a small percentage of fry.

Ou February 11, 1891, 200,000 lake trout eggs were received from the
Northville Station, and produced 192,000 {ry, which were liberated about
the end of March, at points in the lake in the vicinity of the station.

The collection of pike perch eggs was begun April 14, 1891, they too
being taken by the fishermen; 149,000,000 eggs were obtained, of which
58,000,000 were sent to the Erie hatchery of the Pennsylvania Fish Com-
mission. In the collection of these Mr. William Buller, superintendent
of the Erie hatchery, rendered active assistance. The cggs held at the
station produced 60,000,000 fry, which were liberated in the lake prior
to May 20,1891, the season’s operations in fish-culture terminating with
their release. Experiments were made with the pike perch eggs looking
to the separation of those that massin lumps. The method pursued con-
sisted in detaching the lumps from the eggs already free, by means of
a screen, The lumps were then rubbed between the palms of the hands,
separating the eggs. It was found that eggs so treated hatched with
no greater loss than those naturally free. Attempts to hatch the eggs
when in lumps, however, resulted’'in alimost total loss.

NORTHVILLE STATION, MICHIGAN (FRANK N. CLARK, SUPLRINTENDENT).

1889-90.

Whitefish.—The collection of whitefish eggs for this station was lim-
ited to Lake Erie, 10,000,000 being derived from the vieinity of Monroe
and 25,000,000 from Sandusky. These were carefully prepared for ship-
ment and distributed to other hatcheries for hatching. T'he disposition
of the good eggs, 28,460,000, is given in the details of distribution.

The suceess heretotore attending the partial trial of graveled troughs,
as practiced during the three preceding seasons in developing trout
eggs, led to the adaptation of the method to all the trout eggs handled
at the station, and with results highly gratifying. This consisted in

spreading as evenly as possible 10,000 to 12,000 eggs over a space of

gravel bottom 12 by 15 inches. The eggs were allowed to remain on

the gravel until the eye spots were clearly developed (a period of about.
forty days), being then taken up and placed on wire trays for hatehing.

Von Behr trout.—The readiness with which the Von Belir trout has
become acclimated, together with its hardiness aud rapid growth, has
greatly enconraged its further propagation. From the brood stoek
163,400 eggs were obtained, of which 58,000 were transferred and 75,000
held for hatching at the station. The spawning season began October
21, 1889, and continued seventy-three days. From 753 females, 3 and 4
years old, the production of eggs was 85,700, and from 239 females, 2
- years old, 77,700. Of this species brought, over from the previous

8eason, there were 6,175 yearlings delivered for distribution.
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Brook trout—The spawning of the brook trout covered a period of
eighty-five days, commencing October 14, 1889, the number of eggs
obtained being 322,000. In addition to these there was a consignment
of 26,000, received January 25 {from the Leadville Station. The eggs
from brood fish were derived as follows: IFrom 478 females 2 and 3
years old, 269,300; and from 224 cthers 18 months old, 52,700. These
were transferred in ten shipments 265,000 eggs. In fuldmon to these,
15,000 were retained at the station, of which 25,000 were for stocking
the waters of the Yellowstone National Park, The inconsiderable loss
in hatching operations is ascribed to the developmentof the eggs in the
earlier stages on gravel. Of brook trout yearlings, 7,300 were deliv-
ered for liberation in various waters,

Loch ILeven trout.—From 300 females maintained at the station
291,100 eggs were obtained October 25 to December 30,1859, Com-
mencing January 20, and continuing thirty-five d.ws, 162,0()0 of these
eggs were transferred, and 75,000 others were held for rearing. A con-
signment of 13,000 eggs was received {rowm Germany on March 11, 1890,
but these developed only about 25 per cent of fry.  The distribution of
yearlings commenced September 17,.1889, 10,000 being liberated.

Lake trout.—The eggs taken amounted to 3,954,000, an excess of
600,000 over any previou$ season. The.transfers from these eggs
amountel to 2,600,000, and 200,000 were held to behatched. Of those
transferred, 1,000,000 were sent to Duluth Station; of those retained,
100,000 were held for the Yellowstone National Park. In February,
18490, 13,132 yearlings were turned over to car messengers for liberation,

Rainbow trout.—Results with the rainbow trout, as in preceding
years, were unsatisfactory. From 2,500 brood fish, one-fifth of which
were 3 and 4 years of age and the remainder 2 years of age, only 119,000
eggs were secured, and of these only 52,600 survived to the age \\hen
the eye spots ave visible. 12,500 eggs were sent to the Wyoming Fish
Commission, and from the remainder only 5,000 fry werce produced.
19,143 yearlings were distributed through the messenger service,

Landlocked salmon.—A. eonsignment of eggs from Schoodic Station,
received February 28, 1890, was wholly without resnlts.

1800-91.

This station, one of the first established by the Commission, and at
which the work of the propagation of whitefish on the Great Lakes
was inangurated, has for many years been occupied under rental. The
company owning the property having decided to sell the same, the
Conmission was given the opportunity to buy it. In view of its
advantages, Congress was asked to make the nceessary provision for
its purchase. This request was met by an item in the sundry ecivil
bill, approved August 30, 1890, appropriating $15,000 ¢ for the pur-
chase of the grounds and buildings located at Northville, Mich., now
occupied by the U. 8. Fish Commission, under lease as a fish-hatching
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station, aud for the purchase of additional grounds adjacent to those
now occupied and used as sueh fish-hatching station.”  An appropria-
tion ot $5,000 was also made by the same bill for the erection of new
buildings on the property. Deeds transferring the property already
under lease and the additional adjacent grounds deemed necessary for
the station, as also the right of way over contignous lands for a pipe
line and the control of certain water rights, were passed in Febraary,
1891. These were veferred to the Attorney-General, and toward the end
of the following month was received his certification as to their suffi-
ciency to vest in the United States o valid title to the property. The
houses on the property being safficient for the immediate needs of the
station, it was the intention of the Commissioner to proceed at once with
the construction of additional ponds, the introduction of an incrensed
water supply, ete., to meet the expense of whieh the approprintion of
85,000 for new buildings was supposed to be applicable. The Tirst
Comptroller of the Treasury, however, deciding that the money could
be expended only for new buildings, as defined in common parlance, the
work had to be deferred till Congress could be asked to modi fy the phra-
seotogy of the appropriation so as to permit its use in the way desired.
The brood fish on hand at the commencement of the fiseal year werp
found to be as follows: Brook trout, 945; Loch Leven trout, 4,345; Von
Behr trout, 2,075; rainbow trout, 4,053.
Whitefish.—The propagation of the whitefish at this station was dis-
. continued and an expansion of the work made at Duluth and Put-in
By stations. This permits the application of all available water supply
and space to the hatching and rearing of trout, and will obviate the
necessity, by reason of insufficient space for their care, of liberating the

fingerlings in advance of the regular season of distribution.

Von Behr trout.—Rges were taken dwring sixty-five days following
October 24, 1890, and numbered 324,900, of whiclh 226,000 were trans-
ferred. The fingerlings and vearlings furnished for distribution were
18,655. There were received from Germany, through the Cold Spring
Harbor Station, in February and March, two consignments of cggs of
this species aggregating 31,000, : ' -

Brook trout.—Lggs were taken throngh a period of seventy-threedays
following October 7, 1890, the number obtained Deing 240,200, of which
110,000 weve transferved to other hatcheries. Fingerling and yearling
brook' trout to the number of 16,795 were furnished for liberation, com-
mencing September, 1890, '

Loch Leven trout.—The collection of eggs of this specicscontinned dur-
Ing the months of November and December, 1890, the number obtained
being 222,200, of which 80,000 were transferred. Fingerlings and year-
lings furnished for distribution numbered 14,775. :

Lake trout.—Bggs to the number of 4,901,000 were forwarded {romt
- the Alpena Station, the production being greater by 1,000,000 than in

any previous year. To stations of the Commission, State commission-
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ers, and foreign countries, 2,285,000 of these eggs were reshipped, and
from the remainder were produced 1,200,000 fry. In April, 1801, more
than 600,000 fry were liberated in inland lakes of Michigan, 513,000
being held for rearing. The number of lake trout fingerlings and year-
lings distributed from August 1, 18900, to May 18, 1891, amounted to
187,805, an increase of 100 per cent over previous seasons,

Rainbow trout.—The rainbow trout heretofore used as breeders were
tmnsfened the water at the station having bocn found but poorly
adapted to this species.

Landlocked salmon.—A shipment of 26,000 landlocked salmon eggs
from Schoodie Station produced no results, all the fry perishing.

ALPENA STATION, MICHIGAN (FrRaNK N. CLARK, SUPERINTENDENT),
1889-90.

N\

The collections of the lake trout eggs which were handled at North-
ville Station this year were made principally through Alpena Station.

The collection of whitefish eggs began November 3, and continued
into December, lakes Huron and Michigan affording about 43,000,000;
about 40 per cent of the spawning fish were obtained from gill nets.
Snowstorms and gales were encountered as usnal in this work.

The production of fry was 33,600,000, which were mainly liberated
in lakes Michigan and Huron. Ouaccount of the mild winter the eggs
were fifteen to twenty days earlier in hatching.  The temperature of the
water in November was 384 Ir.  During the four mouths preceding
April 2 the water temperature varied but one degree from 34¢ I, On
April 8 the temperature was 389; April 30, 42°; April 15, 520, '

1890-91.

The whitefish eggs eollected this season were mainly from Lake
Huron, in the vicinity of the station. The taking of spawn began
October 4 and was concluded December 6, 1890, the result being nearly
51,000,000, of which about one-third were from fish taken in gill nets,
Most of the eggs were from . the first run of fish, the greater portion
being obtained within a period of ecight days. There were transferred
to other stations 20,500,000, ITatching occurred April 10 to 30, 1891,
and try to the number of 24,060,000 were liberated during April and
the early. part of May.

The collection of luke tront eggs commenced September 23, 1880,
in the vicinity of Beaver Islands, the entire number, nearly 5,000,000,
being forwarded to Northville Station.

The water temperature September 30 was 60° Iv.; October 31, 45°;
during three months following November 30 it was 324° to 33°; during
March, 34°; on April 15, 36°; on May 5, 46°.

The umnedmtc supervision of the station has been under Mr. S, P,
Wiles, foreman.
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Durrurn SrarioN, MINNESOTA (R, O. SWEENY, SR, SUPERINTENDENT).
1889-90,

Operations consisted principally in developing eggs transferred from
other stations, though a number of pile perch eggs were collected.

Whitefish.—About 26,250,000 whitefish eggs, in seven consignments
of two cases cach, received from Northville Station January 4 to 381,
1890, produced 24,830,000 {ry. Some of the eggs hatehed prematurely,
owing to the high temperature attained during their transfer, resulting
in the release of about 7,000,000 fry from January to Marclh, inclusive,
in advance of the normal hatehing, which commenced about April 15.
The fry were placed in Lake Superior, off the mouth of Lester River. _

Brook trout.—Eggs to the number of 30,000, received from Northville
Febrnary 3, 1890, began to hateh March 21, and 27,000 fry were released
June 12, in Baptism River; 1,000 fry were held over to the succeeding
fiscal year for furtherrearing. :

Lake trout.~~1,000,000 eggs received from Northville January 5, 1890,
infour cases, produced 933,000 fry ; of these, 400,000 of premature hatch-
ing were liberated in Lake Superior in April.  There were also 300,000
released in June. The balance were held for further rearing. The
nermal hatehing of the eggs commenced March 21, ‘

Locl Leven trout—There were 12,000 Loch Leven trout cggs received
from Northville February 27, and from these 11,000 fry were on hand,
in rearing troughs, June 30, 1890, . _ ‘

Von Behr trout.—Ilggs to the number of 8,000 were received from
Northville February 27. The fry produced therefrom, and on hand June
30, 1890, amounted to 7,280, A consignment of eggs from Cold Spring
Harbor, New York, was without result, they being dead on arrival.

Landlocked salmon.—There were 48,000 landlocked salmon on hand
in troughs and rearing ponds June 30, 1890, which were the product of
60,000 eggs received from Schoodie Station in March,

Pike perch.—On May 5, 1890, 600,000 pike perch eggs were collected,
the fry produced therefrom amounting to 580,000, which were released
May 9 to 25, at the mouth of Lester River.

'The water temperature, after remaining at 32° I%, for four months,
Toso to 34° April 10, 1890, the mean morning temperature during April
being 34,1:0, and during May 4582, In FPebruary the mean air tempera-
ture was 1240, maximum 400, and minimum 16° below zero.

1890-91.

During this year many improvements were made looking to the com-
pletion of the station. In cousequence ot the denudation of the land
areas along Lester River (caused by disastrous forest fires, the opera-
tions of lambermen, and the clearing incident to the suburban growth
of the city of Duluth) it was found that the gravity supply of water to
the hatchery from that stream could no longer be relied upon. When
the hard freezing weather occurred the stream was dried up, and the
lake was drawn upon, water being obtained by pumping.
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Whitefish.—On TFebruary 6, 1891, 12,000,000 eggs were received from
the Alpena Station, and hatched April 15 to May 19 following. the
product in {ry being 11,330,000,

Lake trout.—There were also received from Northville 500,000 lake
trout eggs, which produced 486,000 {1y, a part being liberated April
28 to June 30, and 128,000 being refained for rearing.

Von Behyr trout.—15,000 Von Behr trout were produeed from 20,000
eggs received from Northville, the fry being released in Baptism River
and other local waters, in June, 1841, except 400, which were retained.

Landlocked salmon,—50,000 eggs from Schoodic Station prodneced
30,000 healthy fry, which were retained for reaving.

Pike pereh,—On April 29, 1891, 47,000,000 pike perch eggs were col-.
lected by the station employés at Fond du Lae, a point 30 miles dis-
tant. There were 12,000,000 of the fertilized eggs placed overboard at
the spawning-grounds, and 375,000,000 put in process of hatching, the
universal jar being used in their development, The fiy obtained
amounted to 10,100,000, which were liberated May 15 to 23,

Ciarp.—G10 carp were distributed, these being the survivors of a
shipment of’ 1,000 received from Washington, 1. C, :

Of fingerling fish, brought over from the spring of 1800, there were
released in local waters 100 brook trout, 20,000 landlocked \almon, and
235,000 lake trout.

le first rainfall of 1891 at this station ocenrred A])ril 10, when the
water again commenced to flow through the flume from Lostn River.
The general thaw setting in at this time furnished an abundance of
water by gravity, which, however, was turbid and unsatisfactory. The
temperature of the Lostu' River water in October was 408° 17, and in
November, 322 without variation. In July, 1891, it r v.lched amaximum
of 759, the minimum being 690,

QUINCY STATION, ILL\IN()IS (8. P. BARTLETT, SUPERINTENDENT).

The work of collecting and distributing the native food-fishes of the
Mississippi Basin from the overflow ponds and lakes formed during the
seasons of high water, inaugurated in the swmmer of 1888, was con-
tinued during the period covered by this report. The kinds and nam-
ber of fishes collected during the two years were as follows:

| Season of | Season of

Kinda. 1880-00, *  1890-91. l
! |
CAtfIAI oot et it et et e I 1,100 ...l
Buttalo ........ 2,216 ..ol
Brook pike.. TO0 ol
Porch......o..ooo.o. 16, 323 1), 958
Frosh-wator drum. . PN 200 |.o.iiiiiaen.
Pikoperch ... .. 1,600 ! 4
White bass . 0,604 L...........
Black bass 63,145 ; 44, 405
Crappie. . 18,6575 | 21,901
Rock bass 2, 854 10, 802
Suntigh.... 0,973 2,435
{

Total oo iciieeaan 133,075 i 89, 505
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NEOSHO STATION, Missouni (WiLLiaM I, PAGE, SUPERINTENDENT),

As stated in the report for the year 1889, the carly work at the Neo-
sho Station was confined to tho laying out of the grounds and their
inclosure, the building of the necessary ponds, and the introduction of
the water supply. In October, 1889, was begun the construction of
the hatching house, a one-story building, 19 by 37 feet, with a two-
story tbwcr, 13 feet square, on the northeast corner. Owing to the
desirability of getting the station ready for active work at an early
date, the building was erected by the purchase of the necessary mate-
rials and the employment of temporary labor, instead of under con-
tract. An appropriation of £4,000 having been made by Congress on
September 30, 1890, for the completion of the station and its equipment,
Plans and specifications were prepared for a dwelling for the superin-
tendent of the station and fora hatchery annex, containing an ice-house
and workshops, and in February, 1891, advertisement was made call-
ing for proposals for their construction, Contracts were awarded to
the lowest bidders, that for the supcerintendent’s

dwelling being given
to Mr. J

ames I'. Broughal, of Joplin, Mo., at 83,790, and that for the
hatchery annex to Mr. James Robinson, of Neosho, at $390. Work on
these buildings was begun in April, and at the end of the year they
were rapidly nearing completion, The appropriation of $4,000, above
referred to, proving insuflicient for the purpose, a further appropriation
of 1,000 was made by Congress by act approved March 3, 1891.

1889-90,
October, 1889, marked the commencem

ent of fish-cultural operations
At this station, 600 Llack ‘bass, for

breeding purposes, being received
at that time from Quincy, Ill.  There were received at the same time a
numberof crappie, which failed to thrive, and others were obtained from
Indian Territory. In December, 1889, 42 carp of a summer’s growth
were received from Washington, D. C. Such rapid growth followed
their introduction into the ponds that they spawned twice during the
next summer. Other breeding fishes introduced were the tench, golden
ide, and goldfish, which were derived from other stations, and c¢haunel
catfish obtained from the Grand River, Indian Territory.

The fry from 25,000 lake trout eggs received from Northville Station
in January,

1890, were attacked .by o disease which was
by a white 8pot in the

these wero Lealthy,
A cousignment of 25,000 brook trout eggs from Northville Station
January 16 arrived in good condition, but the fry perished during the
absotption of the yolk sack, being afiected in the same manner as the
lake trout fry.
About 12,000 Von B
from 20,000 egy

accompanied
yolk sack. Only 750 of the young sarvived, but

elir trout fry of inferior qlmlit;y were obtained
s received from Northville Station IFe¢bruary 11.
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With the rainbow trout better results were secured, more than 22,000
fry being on hand June 30, 1890, as the product of 25,000 cggs received
Arom Wytheville February 12, ,

The carliest observed spawning date of the goldfish was March 125
of the carp, May 5; of the tench, May 23,

Predatory birds and other animals were very numerous, aud many
were destroyed.

1890-91.

The fish available for distribution in Qctober, 1890, consisted of the
production of the previous fiscal ycar. These numbered 63,570, and
were as follows: Rainbow trout, 21,051; Von Bebr trout, 11,9375 lake
trout, 506; rock bass,1,380; carp, 1,782; tench, 9,907; goldfish, 17,007,

The black bass commenced building their nests in the ponds toward
the end of March, 1891, and more than fifty were observed. By June
30, 1891, many of the young had attained a length of 14 inches.

Crappie, carp, tench, golden ide, rock bass, and goldfish, as well as
the black bass, reproduced by natural methods, in the ponds, the young
being retained there until the season for distributionin the subséquont
fall months. An addition of 23 brood crappic was obtained through
the Missouri fish commissioners.

During cold weather it was observed that the carp and tench in the
ponds remained active, the channel catfish, however, being dormant.

The golden idereceived as fingerlings in December, 1889, made such
rapid growth that they were of un average length of 18 inches by June
30,1891, They were at first very wild, but were rendered gentle by the
methods used in their feeding.

The rock bass held as stock fish commenced spawning April 21,1891,
a chain of nests being formed around the margin of the pond in water
4 to Ginches deep. The nests were oblong hollows, the size of a hat
crown, and were'covered with coarse gravel. There were 1,500 to 1,800
eggs in each, of a deep straw color, somewhat smaller than shad eggs,
and slightly adhesive, though not in lumps. The nests were closely
guarded by the male parents, the period of hatching being eight to ten
days.

A thousand rainbow trout, hatched in the spring of 1890, were re-
tained as brood fish and have made rapid growth, '

On January 17, 1891, 17,400 rainbow trout eggs were roeceived from
Wytheville Station, which afiorded more than 13,000 fry for transfer to-
the rearing ponds.

- A consignmeent of 17,000 brook trout eggs arrived from Northville
Station January 25, 1891. The fry from these underwent o loss while
in the yolk stage, as in the preceding year, but on April 1 more than
11,000 remained on band for rearing. By June 1 sowme of them were 3
inches long.
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. A consignment of 19,000 Von Behr trout cggs, received from North-
ville February 5, 1891, produced satisfactorily, there being more than
17,000 fry on hand April 1. A sccond consignment of 6,900 oggs from
the same source also produced well, there being 5,500 fry on hand May
11. These, in addition to the 17,000, were retained for rearing.

Vigilance was required to protect the stock of fish against predatory
animals, and during the year there were killed 168 birds, 21 mammals,
and 98 reptiles, not including frogs.

- In addition to the constructions provided under the specific appro-
priations before mentioned, there was built, for the use of the Com-
mission’s distributing cars, a siding from the Kansas City, Fort Smith

and Southern Railway. A connection was also made with the water

main of Neosho for supplying the station, as well as the distribution
cars while occupying the railway siding,.

LeavviiLe Stariox, CoLokabo (E. M. RosiNsoX axp 1, D. DraxN, SBUreERix-
TENDENTS).

In the report for 1888 mention was made of the location of a station
near Leadville, Colo., for the breeding and rearing of trout, and of the
appropriation by Congress of $15,000 for the necessary constructions.
As soon as this sum became available, July 1, 1889, plans and specifi-
cations for a fish-hatchery were prepared and proposals for its erection
nvited by advertisement. But one bid being received, and that for a
sum greater than the appropriation, a second call was made, resulting
in the receipt of three bids, the lowest being that of My. L. G. Hunt,
of Pueblo, Colo., at $12,672. . This was accepted, and on October 14,
1889, formal contract for the construction of the building was made.
Work was immediately begun, but owing to many causes, chiefly bad
weather and roads, the building was not completed till October, 1890,
final acceptance of the structure not being given till November 1.

In view of the failure to receive suitable proposals in response to the
first call, and the delay that would ensue before new proposals could
be obtained and the contract let, which would have resulted in the loss
of a year’s time in the active work of propagation, it was decided to
erect a frame building which could be used as a temporary hatchery
and afterward as a rearing-house for fry. A Dox flume, some 740 feet
in length, was laid to bring, by gravity, from springs on the hillside, a
supply of water to the hatchery.  Active work was commenced on Sep-
tember 9, 1889, and the structure was ready for the reception of eggs
about the middle of October. In the meantime, by permission of the
owuer, Dr. John Law, 8,000 brook trout were taken from the Evergreen
Lakes and held in pouds till ready to spawn. From these fish 568,000
888 were obtained and placed in troughs in the temporary hatchery.

The erection of this temporary hatchery was under the general direc-
tion of Mr. John Gay,

inspector of stations, assisted by Mr, William
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P. Sauerhoft, an expert carpenter, who had had miany years’ experience
in the fish-cultural work of the Commission.  On September 21, Mr, 1.
M. Robinson, for a number of years connected with the Commission,
and who Lad been in charge of fish-cultaral work at several of its
stations, was appointed superintendent.

An additional appropriation of 20,000 having been made August 30,
1890, for the completion and equipment of the station, plans and specei-
fications were prepared for a superintendent’s dwelling :ind  stable.
After due advertisement, contracts were madein May, 1891, at $5,887.93
for the dwelling, with Messrs. Baldwin & Chronister, and at $1,320 for -
the stable and wagon house, with Mr. W. W, Cable, both contractors
doing business in Leadville. The supervision of the work of construc-
tion was placed in charge of Mr. George 11. Tolbert, under the general
direction of Mr. JI. D. Dean, who was appointed superintendent on
April 15, 1891, succeeding Mr. Robinson, who had resigned to take
charge of a private fish-cultural establishneut,

1889-90.

The period of active fish-cultural operations extended from Novem-
. ber, 1889, to June 30, 1890, the collection of eggs being 568,000 of the
brook-trout previously referred to, and 12,000 of the black-spotted trout.
In addition to these there were 23,000 brook trout eggs and 20,000 Loch
Leven trout eggs forwarded from the Northville Station.
The distribution of brook trout eggs included 50,000 to Fort Gaston
- Station, California, and 25,000 to Northville Station, Michigan. The
remainder of’ the eggs were retained for hatching and rearing, with
the exeeption of 126,800 fry, which were given to Dr. John Law, in
cxchange for the use of his stock fish.

There were collected from Twin Lakes 1,014 black-spotted trout for
breeding purposes, and from Rock Creck, 32; 100 of these were for-
warded to Wytheville Station. TFrom Rock Creck there were collected
58 brook trout,

1890-91.

© The eggs obtained this year from the stoek brook trout of Dr. John
Law amounted to 180,000. They were of tlic later yield, and defective
in fertilization, as a result of the scarcity of milt., From these a ship-
ment of 5,000 was made to the Wyoming Fish Commission, at Laramic.
The eggs retained hatched at different,times, and a high mortality oc--
curred among the {1y as a result of cannibalism.  The number remaining
on hand May 1, 1891, was but 41,000,

In addition to the eggs taken by the station, 20,000 brook trout eggs
were obtained from Caledonia, N. Y., January 31, 1891, On May 1 the
fry from these amounted to 14,000,

A consignment of 100,000 eggs of Voun Dehr trout was presented Ly
the New York Fish Commission, the young therefrom being 68,000 on
May 1.
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On June 30, 1891, in addition to the fish alrcady mentioned, there
were on hand the following: 149 brook trout, 1,000 black-spotted trout,
and 5 rainbow trout, all breeders; of yearlings, 19,000 brook trout, Y00
black-spotted trout, and 500 Loch Leven trout. Of the black-spotted
trout there were also 800 fry and 50,000 eggs.

The distribution of fish took place between September 16 and Novem-
ber 21, 1890, when 20,000 yearling trout werc furnished to Nebraska,
16,000 to South Dakota, and 23,000 to Colorado waters.

The construetion of the new hatchery was sufficiently advanced by
Jannary, 1891, to permit the introduction of the water supply, and
about the middle of February the eggs were transferred thercto from
the temporary hatehery.

The temperature of the watcr supply in December and January was
44° T. without variation, and in April 43° without change. During
eleven days in Jannary, 1891, the air was below zero.

Barp STATION, CALIFORNIA (GEORGE B. WILLIAMS, JR., SUPERINTENDENT).

1889--00.

The act approved March 2, 1889, appropriated the sum of $4,000
“for the construction of a quarters building at the U. 8. Fish Com-
mission Station, Baird, California, and its equipments.” TPlans and
specifications were prepared for a 14-story building 30 by 40 feet, with
two 12-foot additions., Owing to the isolation of the station it was
found impossible to coutract for the construction of the building, and
it became necessary to do the work by the purchase of materials and
the employment of such men as could be secured in the vicinity. The
cost of the building, including the compensation of the employés, was
$3,382,58, and for its equipment and incidental expenses, $117.42,

The construction of this building was begun October, 1889, and was
completed late in April, the slow progress being caused by continued
rains, which prevented the prompt delivery of materials. The building
is substantial and comfortable.

On July 1, 1839, preparations were begun for the capture of the
adult quinnat salmon. The high water in the preceding March having
destroyed the piers, stringers, and racks of the dam in the McClond
River, built for obstructing the ascent of the salmon, the erection of a
practically new structure was made necessary. Two new spawning
* sheds and salmon corrals were built, new seining apparatus provided,
the seine-haunl cleaned, the roads vepaired, the buildings overhauled and

1)2}11\te(1, and a rotary pump geared to a water wheel, so that a supply
of 7,000 gallons of water per hour was obtained,

'

By drivin g the xalmon upward from the shallows sitnated below the
dam, and the constant use of the seine in conjunction therewith, a suf-

ficient number of tish was secured in the first run, August 27 to Septem-
H. Mis, 113——4
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ber 26, 1889, to produce 1,105,000 eggs. The captures amounted to 1,129
males and 382 females, 232 of the latter being in spawning condition.
The small production was the result of the decreased run of adults.

Of the eggs taken, 974,000 were shipped to the hatchery of the Cal-
ifornia Fish Commission at Sisson, where they were hatched and the fry
released in the Sacramento River, Those retained produced 60,000 fry,
which were liberated in MceCloud River,

On October 7, 1889, stormy weather began and rising waters made
imperative the lifting of the obstrueting racks, thereby permitting the
free passage and escape of the adult salmon into the head streams.
TFishing for the late run was resmmed October 16, but another rise in
the river, five days later, submerged and washed out a portion of the
dam and endangered the safety of the power wheel and buildings.
Large numbers of salmon again passed on above, Receding water
permitted the renewal of the dam November 5, but there were very
few brood fish subject to capture remaining in the lower streamm. From
November 9 to 19, something over 600,000 cggs were sceured. These
were from a catch of 94 males and 170 females, 119 of the latter having
ripe spawn., Freshets continued every month till June, 1890, the
height of the water reaching 15 feet in February. On December 2 the
wheel boats requiring to be dropped into an eddy for safety, the water
supply was obtained by means of the steam punp.

On December 14, 1889, 125,000 eggs were forwarded to New York,
for shipment to France and Norway; on December 16, 100,000 to Tort
Gaston Station; and on December 17, 355,000 to the California fish
commissioners at Sisson. I'rom those retained, 24,000 fry were pro-
duced and liberated in McCloud River, 1,000 being held till March, and
saceessfully nourished on corn-meal mush boiled with beef. The total
loss on the 1,709,000 eggs taken was 71,000, or about 4 per cent.

The early run of salmon yiclded their eggs in water at about 60° F.,,
the temperature descending as low as 502 on one day; the late run
spawned in a temperature ranging from 450 to 500,

1890-91.

In consequence of damages sustained from the high water of the
previous spring, it was again necessary to renew the obstructing dam
and accessories. Its rebuilding was commenced July 1, 1890, native
timbers, cut in May by the station employés, being utilized.

Everything was in readiness August 27, when the schools of spawn-
ing salmon arrived. Between this date and September 23, 1890, 912
fish yielded 3,652,000 eggs. Of these, 50,000 were forwarded to 1. Cha-
zari, City of Mexico, and 2,838,000 to the California fish commissioners,
from September 24 to October 10, further shipments being discontinued
on the receipt of a message that their hatchery was filled.  The remain-
ing eggs weve developed at Baird Station, the production of fry being
582,000.
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Seining for the fish of the late run was commenced November 6,
1890. The continued low waier of the river, however, permitted unin-
terrupted fishing by cannery operators on the Sacramento River below,
and only a emall number escaped their nets to reach the station. The
season of collecting terminated November 25, with the obtainment of
61 ripe females, which produced 263,000 eggs. Of these eggs, 100,000
were forwarded December 31, via New York, to France.  The remainder
were hatehed at the station and produced 140,000 fry, which, with the
582,000 fry of the earlier hatching, were libe ated in Me¢Cloud River
and its tributary, the Pit River. The total loss of eggs at the station
was 205,000, or about 5 per cent, In releasing the 722,000 fry the seine
skiff was used with much advantage, the cans being placed therein and
the fry put out in small numbers at various sballows in the river
occurring in a distance of about 5 miles.

Fort GastoN STATION, CALIFORNIA (CAPTS, W, E. DOUGHERTY, U. 8. ArMY, AND
Fraxk 1L LpMrNps, U, 8. ARMY, IN CHARGE).

In view of the urgent and many requests received from citizens in
the regions of the Rocky Mountains and the Macific coast to stock their
~waters with suitable food-fishes, and the difficnlties and cost attending
shipments from the castern stations of the Commission, the question of
locating fish-cultural stations on the military reservations of thosc
regions was considered, and Lient. Commander J.J. Brice, U. 8. Navy,
who was cmployed under detail from the Navy Department, was di-
rected to make @ reconnaissance.  Upon his report and reconumendi-
tions the reservation at Fort Gaston, Humboldt County, Cal,, was
decided upon as offering the necessary requirements; and, in compli-
anee with the request of this office, the Secrctary off War, on October
16, 1880, gave instructions permitting the nse of a portion of the same
by the Fish Commission.  The organization of the station was intrusted
to Mr. Brice, who arrived at the place the latter part of November with
some of the equipment. The use of @ building, 32 feet by 16 feet, into
which an abundant supply of pure, cold water was led by gravity,
was grauted by the commandaut, of the post, Capt. W. 15, Dougherty,
U. S. Army, who also undertook the general charge of the condncet of
the station. Mr. W. LI. Morgan, who was serving as fish-culturist at
one of the eastern stations of the Commission, was assigned as foreman.
Capt, Douglerty remained in charge of the work tili October 1, 1890,
when he was suceeeded by Capt. F. IL BEdmunds, U. S. Army, who had
been placed in command of the post
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1884-90).

In December, 1889, 100,000 quinnat salinon eggs were received from
Baird Station. These were developed in universal hatching jars and
hatched from January 5 to 23,1890. The fry commenced feeding in
February, and were transferred in March to ponds, in which they
remained till the end of June, when the water temperature becoming
rather high they were released in Trinity River. They were about 4
inches long and were 90,000 in munber.

High water in Trinity River prevented the establishment of the pro-
posed barrier dam in advance of the upward movewent of the spring
run of salmon, consequently no eggs were derived from this souree.

1890-91.

Dams and traps for stopping and capturing the salmon and trout
wore constructed both in the Trinity and Redwood rivers. On the
latter stream at Redwood, a point 13 miles distant from Tort Gaston,
an auxiliary station was established. '

The collecting of the cggs of the quinnat and steelhead salmon was
begun in November, 1889, and continued three months, A dry season
caused low water in the streams, and hut a comparatively small num-
ber of fish ascended to the usual spawning-grounds. At Fort Gaston
there were secured 45,000 eggs, producing 10,000 fry, 30,000 of which
were liberated in Supply Creek, a tributary of Trinity River, and 10,000
retained for rvearing. These latter were liberated subsequent to June
30, 1891. At the auxiliary station at Redwood 30,000 salmon eggs were
collected, and produced about 25,000 fry, which, at the age of T month,

_were released in Minor Creek, a tributary of Redwood River, where
they remained in schools for some weeks,

During the development of the eggs the temperature of the water
was 389 to 459, and the period of incubation fifty-seven days.

There wore three new rearing ponds constructed.  In one of these
about 200 breeding rainhow trout were held till after June 30, 1891,

A water supply independent of that of the military reservatioy was
obtained by means of a trench which was constructed along the moun-
tain side over a distance of about a fourth of a mile.

CLACKAMAS STATION OREGON (WaLbpo F. TIUBBAKD, SUPERINTENDENT).
1889-00.

By July 1, 1889, many quinnat salmon had collected below the ob-
structing dam across Clackamas River.

The station was visited by the Commissioner September 5, 1889, when
it was deeided to purehase a steam pumping plant rather than attempt
to rebuild the reservoir dam on Cedar Creek. Pending the introduc-
tion of" the pumping machinery, which was in operating condition by
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September 19, a temporary hatchery was built for the earlier take of
eggs, the building being supplied with water by gravity from a small
brook.

T'rom August 19 to September 11 four slat traps were constructed,
one being placed in the Clackamas damn and the others on the shallows
below, at the lower end of the ripple, in the swiftest water, and in such
a position that the eurrent passed through, leaving the fish stranded.
Wings were extended from the trap mouths upward at an angle, throw-
ing nearly the entire volume of the stream through the slats.  The fish
were then surrounded by a seine, which, being drawn downward, foreed
them into the trap., Fish were also captured by means of dip nets and
the seine. ‘

The period oceupied in collecting eggs was from August 28 to No.
vember 6, 1889, the production being 4,314,000 from 957 fish. The
largest day’s operations, September 27, yielded 208,000 cggs, the small-
est day’s production being 4,000, There were only two days when no
cges were taken, No record was made of the number of male fish

caught; they were, however, largely in excess of the females.

Mr. Reed, of the Oregon Fish Commission, received 1,000,000 of the
‘eggs late in October, 1889, Theso were hatched and released, under
State supervision, at the Cascades on the Columbia River. All other
eggs taken were hatched at the station, and the fry, 8 to 10 weeks old,
deposited in Clackamas River and Cedar Creek. The distribution of
fry extended from November 5 to April 15, 1,000,000 being conveyed
T to 10 miles up the stream and put out in small lots in the rapids.
The fry liberated amounted to 85 per cent of the eggs retained at the
station. .

All eggs were measured in a cup of 1,000 capacity and remeasured
Jjust prior to hatching.

Ou November 7 the brook had inereased in volume, in consequence
of rainfall, and the pumping outfit was but little used in the subsequent
operations.

From January 2 to 8, 1890, there was snowfall and such cold weather
that it was with difficulty the hatching troughs were prevented irom
tilling with ice, the thermometer registering as low as zero. Another
cold spell prevailed late in February, when the water in the station
was down to 310 . On February 1 the river rose 14 feet, covering to
a depth of 3 inches the grounds occupied by the hatchery and quarters
buildings.
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1890-91.

An additional steam pump, as a reserve in case of accident, was pro-
vided. In the month of July, 1890, the obstruction rack was placed in
the dam to arrest the upward passage of the adult salmon. A gate with
sheerbooms, for facilitating the onward passage of drift timber on high
witter, was introduced into the dam.  Five days were consumed in re-
moving the saw logs, which had gronnded in the seining area, but all
could not be cleared out, and the strong current incident to their pres-
ence being a barrier to successful operations in hauling, it became nec-
essary to use gill nets in the capture of the adult fish, Owing to the
construction of a dam in the viver below the station and the operation
of nets by commercial fishermen, the ascent of a great number of fish
was hindered.

The collection of the eggs was cominenced September 16, 1890, and
the first hatching took place about the end of October. 1ggs eontinued
to be taken until November 16, the total from 1,094 females amounting
to 5,860,000, Of these, 700,000 were delivered October 22 and November
55,1890, to the Oregon fish commissioners, The remainder were hatehed
at the station and the fry placed in Clackamas River and its tributa-
ries. The fry produced were 4,902,000 or about 93 per cent of the eggs '
retained.

In January, 1891, the hatching took place so rapidly that use had to
be madle of the troughs of the improvised hatchery of the previous year,
to prevent suffocation among the fry. [HHatching terminated in IFebru-
ary, the {ry having been liberated from weck to week, within a river
scope of 3 miles, as they arrived at the age to begin to take food.
About 1,000,000 were released subsequent to Mareh 1. In the months
of May and June, 1891, the rack and traps were again overhauled and
put in position for the operations of the coming scason.

AQUARIA AT CENTRAL STATION, WasStUNGTON, . C. (W. P. 8ralL, IN CIIARGE).
1889-90.

In July, 1889, 2 new hot-air engine, equipped with vuleanized rubber
pump and piping, was introduced for eirculating the salt water, the
brass piping being laid aside. DBy February, 1890, the water was ren-
dered so clear by meaus of filters that all objects could be distinetly
seen. The salt waterlost by leakage was made up by supplies produced
at the station by dissolving Turk Island salt in filtered water at the
proper density; 1,000 gallons of sea water from Chesapeake Bay were
furnished by the steamer Fish Hawlk. ’

Collections of salt-water objects were received throughout the year,
priucipally from Woods Holl Station, some being received from Glou-
cester Station, Mass., and others from Portland, Me., and the New Jer-
sey coast. Fresh-water specimens were derived from the fish ponds,
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Washington, D. C., the Potomac River, creeks in Virginia accessible
to the station by wagon, and from Fort Washington Station, M.

Spawning was observed in the fresh-water aguaria as follows: Yellow
perch, fifteen deposits of egas from December to April, inclusive; three
mussels in March and April; rainbow and tessellated darters in April.
Yearling rainbow trout were held through the month of May in a tem-
perature of 72° to 760 Tr,

In the salt water a rainbow trout spawned in Marcly, 1890, after hav-
ing deposited eggs a month previous in fresh water; several nests were
built by the two-spined sticklebacks in April and May; several comimon
killifish spawned in April; and in June king erab eggs were received
and hatched. From unknown canses mollusca, hermit-crabs, anemones,
starfish, and sea-urchins could not be snccessfully kept.

Colored and plain sketehes were made by Mr. S. F. Denton iltustrat-
ing the spawning habits of mussels and of rainbow and tessellated
darters.

1800-91.

Two collecting trips were made down the Chesapeake Bay, and
‘8pecimens were also obtained from Woods Holl Station, Cold Spring
Harbor, and from other sources through the distribution cars. Young
shad, 3 to 4 inches long, received from the fish ponds, Washington,
D. C.,in October, 1890, were with partial success held in the salt-water
aquaria. Atlantic and quinnat salmon, and rainbow, brook, and lake
trout yearlings were successfully kept in the salt water, About No-
vember 1, 1890, a large female skate was received and placed in a salt-
water tank; in January several eggs were deposited, which, on May
12, were found to contain living embryos. Both thie common newt and
top-minnow reproduced in April in fres™ water.

In December, 1890, the salt-water temperature fell to 48° F., when
artificial heat was introduced into the tank room, which maintained a
temperature of 50° to 540 during the remainder of the winter. In June
the temperature went up to 800,

STEAMER PPrsit Hawk (LizeT, Roserr Prarr, U. 8. N., CoMMANDING).

1889-90.

After the establishinent of the shore station at Gloucester City the
Fish Hawk, as in previous years, entered upon the propagation of shad
on the Delaware River. The vessel was anchored oft Gloucester, the
water supply used in hatching operations being taken directly.from the
river, The crew began taking eggs April 30, using the launch Petrel.
The river temperature was 57° I, By May 15 the water had risen to
639, when the collections of eggs amounted to 27,234,000, On May 23
they amounted to 33,915,000, when the work closed, the temperature
being 640. There were produced 20,596,000 fry, which were liberated
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principally in the headwaters of the Delaware River. In addition,

3,654,000 eggs were transferved to the land station, for lack of space,

and 15,000 forwarded to H. H. Ficlds, Masenm of Comparative Zodlogy,
ambridge, Mass., for biological study.

The Gloucester Point seine afforded 2,488,000 eggs, which produced
81 per cent in fry; Faunce’s seine, 10,566,000 eggs, which produced 70
per cent in fry; and Howell Cove scine, 20,861,000, which yielded 65
per cent in fry. The number of days when eggs were obtainable from
these seines was 12, 14, and 17, respectively.  More than 1,000,000 eggs
per day were procured during five days at Faunce’s; at Howell Cove
more than 1,000,000 o day for five days and more than 2,000,000 a day
during five other days. The average production of eggs to each fish
was 49,000, which is largely in excess of the yield at the Susaquehanna
and Potomae river stations,

1890-91.

On June 17, 1891, operations were commenced in the propagation of
Spanish mackerel, the locality sclected being Cape Charles, Virginia.
At the'end of the fiscal year covered by this report, June 30, 1891, the
work was in progress, the results to that date being embodied in tab-

“ular form. Subsequently, 1,364,000 eggs were obtained. These were
collected on sixteen days between July 7 and 30, the {ry produced and
liberated therefrom being 410,000. The total eggs obtained were
2,494,000 and the total output of fry 776,000,

The ova were derived from adults taken in trap nets, which were
regularly used in market fishing, The most forward eggs produced
fry in 214 hours, the longest period of hatching being 323 hours, and
the average period about 26 hours. The fry were released in Ches-
apeake Bay. '

Tubleshowing operalionx in the propagation of the Sparish mackerel.

——_4_|“Fiane_;;;.’l.l:ll_o-d.i-_ o : Hour of— | :
Date. 1 l——-——-I Numiber of j————-— - + | Dator | }f,‘;"r‘r‘;PP
“Males. l“umulu&l"gg“ taken. I""yi‘;:ﬁ""' Hatching. | release. |rclense(l.
-_-1-;1;-1_“- Y T ' T
Juno 17 15 5 240,000 | 7:30 .m. | 5. m. June 18. l June 19 80,000
18 10 7 300,000 1 8 a.u. | Satw.June 18, ... ..., Ceeereanaan
19 3 3 315,000 | 8:15 4., | Spoamdunc 20, | June 2L . 200. 060
23 5| 3 80,000 5:30a.m. | S, June 24. | 25 20,000
:Aﬁ 1 1 I GO, 104 | 7 . | 8a,m June 26, | ‘JTI 20, 000
‘.:5 3 3 20,000 | 8 Ao [ 9am.dune 26, ..., Lol
29 i ! H ! 115,000 { 5 a.n. g 8a.muJune 80, ¢ June 30 | 46, 000
Total..| 44 { 07 | 1,130,000 |.......... [T Jovmeenn I 36, 000

— | i
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ADDITIONAL FISH-CULTURAL STATIONS.

New York.—In response to a resolution of the United States Senate
of December 18, 1890, directing the U. S. Fish Commissioner to report to
itupon the desirability of the Government’s establishing a fish-hatchery
in northern New York, ncar the St. Lawrence River, the following com-
munication was addressed to the President of the Senate:

1. S. CoMMISSION OF FIsn AND FisHeRiEs,
Wasghington, D. C., Janunary 26, 1891.

SIR: In obedience to Senate resolntion of December 18, 1840, directing the U. 8.
Commissionor of -Fish and Fisheries to report to the Senato ux to the desirability of
the establishment ot a fish-hatchery in northern New York, near the St. Lawrence
River, I have the honor to report as follows:

The basin of the St. Lawrence, including Lake Ontario and Lake Champlain and
the innumerable smaller lakes and tributary streams which drain into those, com-
prises fully one-half of the aren of the State of New York, about oue-fourth of the
State of Vermont, and on the Canadian side a more considerabio drainage area.

In Lake Ontario whitelish were formerly very abnndant. Thoe value of this fishery
" has declined year by year, and it present the production is relatively insignificant
compared with the whitefish fisheries of Lake lirie, Lake ITuron, and Lake Michigan.

In the waters referred to a like deelins was in progress, but those who were inter-
ested in those fisheries were prompt to recognize the novessity of legislution to
restrain and regulate the methods and apparatus and seasons of capture.

Artificial propagation was also systematically resorted to to snpplement and vein-
force natural reproduction, and whitefish hatcheries were established Ly the States
of Michigan, Ohio, and Wisconsin and by the Canadian Government. Euntering the
field at a lator date, the U. S. Commission has established stations for the collection
and hatching of whiteflsh at Alpena, Mich., Duluth, Minn., and Put-in Bay, Olio.

The result of the coiperative fish-culture work Ly the Canadian, State, and United
States ¥ish Commissions has been not only to arrest the alarming decline that was in
progress, but to determine a marked increase in the ecutch of whitelish in those
waters in which fish-eultural work has been carrvied on.

The marked contrast between the present eonditions of tho whitefish fishervies of
Lake LErie and Lake Ontario sharply defines and emphasizos the necessity of artiti-
cial pmpagutio'u as a means of maintaining and improving our important conuner-
cinl fisheries and of creating such in waters where they have not betore existed.

We can not aiford to neglect so important an econouric resourco—one which gives
such substantial and valuable returns for moderate expenditures.

Woe can not expect individual entorprise to undertake such work in public waters
in the expectation of private gain. Mon, however public-spirited, will not sow the
seed of a harvest wiiich all men may gather. Ouar lakes and rivers and coast waters
muet be farmed by the Government for the general uso and under such regulatious
as will establish and maintain the largest production.

Another important ¢ommercinl species which formaorly existed in Lake Ontario in
marvelous ubundance, but which is now so rare as to he an object of enrvious interost
wlien seon, is the Atlantic salmon. Sixty years ago each season it ascended the St.
Lawrence in vast numbers'and swarmed in all it tributaries.  Following hoth shores
of Lake Outario it asconded all the smaller streams which fall into it and which
afford suitable spawning-grounds for the mature fish and favorable nurseries for the
fry during their period of river life.

The following extract from the annual report of tho departiment of marine and
fisheries of Canada for the yeur ending June 30, 1869, will bo instructive as well as
Auggestive,
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(Special report of Megsvs, Whitcher and Venning on fish-breeding at Now Castle, Ontario.]

“We proceeded yesterday to New Castle, Ontario, in compliance with your diree-
tions, and made a'personal inspection of the fish-breeding establishment there under
charge of Mr. Wilmot. The premises are situated on Baldwin or Wilmot Creek, a small
stream traversing the towuship of Clarke, in the county of Durhaum, and discharging
into Lake Ontario, about 40 miles east of Toronto. This creek is well situated for
salmon, as it forms a natural inlet of the sheltered bend of the lake Letween Bend-
head and Darlington.

“ Although at the entrance into the lake it passes through a marshy Jagoon, the
bed of the stream farther inland is of a gravelly nature and the water is pretty
clear, regular, and lively in its flow.

“In early times it was fimons for salmon, great numbers of which frequented it
every autumn for the purpose of spawning. They were so plentiful forty years ago
that men killed them with clubs and pitehforks, women scined them with flannel
petticoats, and settlers bought and paid for farms and built honses {rom the sale of
salmon. Later they were taken by nets and spears, over 1,000 being often caught
in the course of one night.

“« Concurrently with such annual slaughter manufactories and farming along the
banks had obstructed, fouled, and changed the ereek from its natural state and made
it less capable of affording shelter and spawning.

“Their yearly decreasing numbers at length snccumbed to the destruction prac-
ticed upon them each season from the time of entering the creek until nearly the
last straggler had been speared, netted, or killed.”

The history of the salmon fisheries of ‘Wilmot Creek, so graphically told by the
Canadian commissioners, has been repeated in every stream of the State of New York
which drains.into Lake Ontario and the St. Lawrence River. All were frequented
by tho salmon, and from ecach, vach season, went ont a numerous colony of parr and
smolts, which descended the St. Lawrence to the gulf, where they remained until
they had attained size and matarity, when, obeying the impulse of reproduction, they
ascended the St. Lawrence and distributed themselves to all the tributaries of lake
and river, carrying back to these inlund waters the rich harvest of the sea which they
had garnered.

This magnificent fishery has ccased to be. Did it exist to-day, and were the con-
ditions which made such a fishery possible prevailing to-day, a hundred streams now
barren would afford salmon fishing asg attractive as the more favored waters of Can-
ada, and the cateh by net in the lake itself wounld furnish the motive of u valuable
commercial fishery.

The cause of the disappearance, practically, of salmon from the streams of the 8t.
Lawrence Basin has been chieily and primarily the erection of obstrnctions in all of
the rivers, which have prevented the saulmon from reaching their spawning-grounds,
and so natural reproduction has been absolutely inhibited.

'The restoration and maintenance of the whitefish fisheries of Lake Erie, or of the
galmon fishery of the lako and rivers, would either of thiein furnish sufficient motive
for liberal expenditures on the part of the Govermment, if wo consider the matter
from a purely practical and economic standpoint. It is not ouly possible, it is
entirely practicable, to restore nnd maintain these iisheries, by adeyuate recourse to
means and agoneics entirely within our control.

‘I'he regeneration of the fisheries must be accomplished through fish-cultural work,
systematically and persistently pursucd. Their maintenance must be assnred by
coucurrent regulation of the lake fisheries by the United States and Canada and by
the enforcement on the part of the State of New York of snch regulations and require-
ments as will permit the salinon to ascend to their spawning-grounds. In the abgence
of such regnlations and reguirements it will not be reasonable to expeet that the A
results of fish-cultural work will be permanent or compensating, however extensive
such work may be.
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A tish-cultural station planned to meet all the requirementamust be very extensive
and complete in all its appointments, and will involve larger expenditure than would
bo required for o station devoted exclusively to the production of whitefish or the
salmonidie. The hatchiery must he commodions, providing at once for the hatching
of 100,000,000 of whitefish and for the incubation of 1,000,000 salmon ova. Tt must
also provide trough accommodations for holding 1,000,000 suluton fry for some wecks
after they begin feeding.  Quarters, offices, storage rooms, and shops must be srected ;
an extensive system of ponds for rearing the salmon must be constructed, for none
would bo released in open waters until they were of sufficient size to have compara-
tive immunity from capture hy other fish.

At the fivst installation of the station and for several years it would be noecessary
to draw our supplics of whitefish ova from our eollocting stations on the upper lakes
and our salmen ova from Maine, With tho improvement of the fisheries wo shounld
expect to find onr eventual sougeo of supply in Ontario waters, and the location of
the station should be with referonce to this. Wherever placed it should be conven-
ient to transportation routes, and should control a gravity water supply which should
be without stint or measure.

Pho cost of such a station as T have indicated, complete in all its appointments,
wonld not boe less than 20,000, exclusive of rost of site and water franchises, and for
its maintenance thore would be required an appropriation of $9,000 per aunum,

Respectfully
! MansumarLr McDoxNaLDy,

U, S, Comminsioner of Fisheries,

Hon. LEVI . MORTON,

I"ice- President.

A consideration of the report resulted in an appropriation of 5,000 in
the bill approved March 3, 1891, providing for the sundry civil expenses
of the Govermment during the fiscal year ending June 30, 1892. This
appropriation not being available till July 1, 1891, action in the matter
was necessarily deferred. .

Vermont.—On January 12,1591, ITou. Y. W, (irout, Representative
from Vermont, introduced in the House of Representatives a bill pro-
viding the sum of $15,000, ¢ for the purchase of ground, construction
of buildings and ponds, and the purchase of the equipment for a {ish-
hatchery and rearing station to be established in the State of Vermont,
at o place to be designated by the United States Fish Commissioner.”
The bill was referred to the Committee on Commerce, by which it was
returned to the House on Janunary 30, with the recommendation that it
pass. The bill as presented failed to become a law, though provision
for the station was made in the sundry civil bill approved March 3,
1891. The appropriation not being available till July 1, 1891, no action
could be taken till after that date.

Montana and Gulf States.—Congress, by act approved March 3, 1891,
provided the sumn of $2,000 ¢ for investigation respecting the advisa-
bility of establishing a fish-hatching station in the Rocky Mountain
region in the State of Montana or Wyoming, and also a station in the
Gulf States.” Instructions were prepared covering the extent and
character of the investigations and early in the following July, when
the appropriation became available, Prof. B. W. vermann, assistant
in the Division of Scientific Inquiry, was charged with tho same.
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Thanks are due to the following-mentioned railroads, which have
furnished free transportation for the cars of the Cominission:
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GENERAL ADMINISTRATION.

In the conduct of the routine of the office and matters of administra-
tion the Commission has continued to receive the efficient aid of the chief
clerk, Mr. J. J. O’Counor, and the disbursing agent, Mr. lerbert A,
Gill,

INVESTIGATION BY UNITED STATES SENATE.

During the latter part of the fiscal year 1890 there appeared in the
public press & number of articles adversely criticising the administra-
tion of the Commission, and making charges of incflicicney, extrava.
gance, and dishonesty on the part of its personnel. These charges were
given such a wide circulation that the Commissioner deemed it proper
to call them to the attention of Congress, and at his request the follow-
ing resolution was introduced in the Senate by Senator Edmunds on
June 3, 1890:

Resolrved, That the Committes on Fish and Fishories bo, and it is hereby, instracted
to make an oarly inquiry into the administration of the affuirs of tho United States
Fish Commissioners's oftice, and especially in respect to the changes in the foree,
compensation paid to employés, and any alleged favoriti~m, or other undue admin-
istration, and report to the Senato thercon.

Eenolved, That the said committee have power to send for persons and papers.

On June 3, 1890, the resolution was agreed to, and the investigation
was placed in the charge of a subcommittee consisting of Senators
Stoekbridge, Squire, and Blodgett. The first session of the committee
was held on June 13, 1890, and was continued at inter rals until Sep-
tember 15, 1890.  The testimony (Mis. Doe. No. 77, UL 5. Senate, Yifty-
first Congress, sceond session) embraced 666 octivo pages of printed
matter, and the report of the committeo (Report No. 2361, U. 8. Seunate,
Tifty-first Congress, second session), with a synopsis of the testimony,
86 pages additional.  Thereport is as follows:

The Committes on Fish el Fishories of the Scnate, to whom was reforred the
resolution of June 3, 1890, ny follows:

Resoleed, That the Committos on Iish and Fisheries he, and it is heveby,
instructed to mako an early inquiry into the administration of the aflhirs of
the United States Fish Connissioner’s oflice, and ospecially in respoctof the
changes in the force, compensation paid to ewmployés, and any alleged
favoritisny, or other undue administration, and report to tho Senato therocon,

Regolved, That the said committeo have power to send for persons and
papers.

Beg leave to make the following report:

Tho passage of the foregoing resolution was owing to the publication of eertain
eharges of a rather sensational character which appearod in the press of the conntry,
ceriously reflecting, not only upon the alministration of the affairs of the Fish Com-
1mission, bitt also upon tho character and intogrity of some of tho officinls connected
therewith,
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Tho charges so made, having been brought to the attontion of the Commissioner,
he very promptly asked an investigation,
The maladministration eharged included among other things:

(a) Entire lack of system and proper discipline in oevery department of
thoe Comnuission, resulting in a groutly increased and uscless expenditure of
money.

(b) That the Commissioner and other officials, taking advantage of their
positions, at the oxpense of the Government used the boats and fish-hatchery
stations of tho Commission us a means of private enjoyment for themsclves
and friends, .

(¢) That the ciployes of the Commission were addicted to the use of in-
toxicating liquors to the extent of neglecting their duties and disgracing
the service.

(d) That falsilicd statoments of numbers of fish planted in tho various
lakes and rivers of the L()lllltl) had hoen preparosd under the direction of
the Commissioner, with the deliberate purpose in view of nsing the same
before the committees of Congress in order to influence more liberal appro-
priations than might otherwise be made.

(¢) Thut political considerations were governing the mattor of .lppomt-
ments within the Commission,

(/) That the Commissioner was gnilty of nepotism,

(9) That under tho present régime the rule was, increased appropriations
and an extravagant exponditure of money in all branches of the work of
the Commission; among other things an unwarranted increase in the sal-
aries of certain favored employés.

{h) That the time of certain employés was being taken up, and material
helonging to the Government used, in perfecting certain piatents solely for
the personal henefit of the Commissioner.

(i) That tho present force of clerks and assistants in the Commission had
been very greatly inereased, with a corresponding expenditure of monaey,
while the practical and sciontific results do not compare favorably with
those attained muler Prof, Baird.

The charges sumed up can be best expressed in three words, viz, inefliciency, ex-
travagance, dishonesty.

Your committee al its first meating after the passago of the rexolution of investi-
gation appointed a subcommittee, consisting of its chairman and Senators Blodgett
and Squire, to investigate the affairs of the Fish Cowmission in respoct to the
charges referred to.  Kvery person whosename wis known to the committeo as boing
in any way counected with the publication or dissemination of the said cbharges was
notified that the committee would give him an opportunity to he heard and would
also ho glad to hiave him submit the names of any persons whom he desired subpee-
naed; also that any matorial and relevant interrogiatories which he inight desire to
have propounded to witnesses would be so propounded upon filing the same in writ-
ing with the clerk of the committec.

The hearings of the subcommities were not public; neither were thoss who stood
in the light of prosccuting the charges nor any mewmber of the Fish Conunission per-
mitted to be present or represented by attorney.

In all, 63 witnesses wore sworn and examined, a very great majority of whom
were subpanaced at the special instance of the persons appearing to have charge of
the caso against the Fish Commission. In every instance tho committee acceptod
all the interrogatories filed, and althongh many were of doubtful relevaney, they
were propounded fo the witnesses designated, aud also upon request: of tho smme
individuals subpanas wero issnad for svery person whose namo was furnished whero
it was in the least made to appear that the testimony of such persons would bo at



REPORT OF COMMISSIONER OF FISH AND FISHERIES, 63

all relevant to the subjoct-matter of the investigation, and great care was excrcised
to secure a full and jimpartial investigation of tho pending charges without favor to
anyone.

The testimony so talien and submitted with this report comprises over 650 printed
pages, so that, in order to fucilitate an examination of the same, your connnittee
have propared, and herewith submit as a part of this report, a s8ynopsis of the testi-
mony, ‘indoxed and arranged under separato topics, with roferonces by page to the
printed volumo of testimony, which, as your committeo Lolieve, renders any longthy
detailed report entirely unnecessary.

It will suffice to say, in a general way, that not one of the chargos affecting the
administration of the affaivs of the Commission, or the standing and intogrity of any
oflicial connocted therewith, hay been proven to have any foundation in fact what-
ever; further, that after n most searching oxaunination into the administration of
tho affairs and wothods of the Commission, your committoo are satistied that there
has not been extravagance, dishonesty, or ineficiency in its conduct; but, on tho
contrary, throughout the entiro Commission the most peorfoct system and disciplino
prevail, resulting in an oconoinical and judicious exponditure of the appropriations
made by Congress.

The profligato use of mouey, as complained of, is not & charge which canbo made
against the present Commissioner and be sustained. The increase of the expenses of
the Commission is entirely due to the enlarged fiold of work,

And right here your committee bog-to call particular attention to the testimony
(pp. 339 to 346) for a full statement of the worlk of the Commission in the past and
what it is doing to-day.

Wo find that the Commissioner has not used the boats, fish-hatchery stations, or
othor proporty of the Government for purposes not within the scopo of the work of
the Commission. It is true that membors of Congress and others have been invited
to visit the stations and inspect the work of the Commission, but suclt visits have
resulted in no cxpense to the Government, and it appears from abundant proof that
where entertainment lias been provided upon the occasion of theso visits it has been
at the private expenseo of tho Commissioner.

*The charges of intomperance, whoen fully examined, narrowed down practically to
a spocilic chiarge that one cortain official, upon a single occasion, drank liguor and
beeiume intoxicatold. Tho testimony is not of such a churacter as to create tho im-
pression upon the minds of the respective members of the committes that tho ofticial
was in the habit of using, evon occasionally, stimnlants to an excess, or in any such
way i to andit him for his duties. The party himself denies the charge of eover
being intoxicated, and o number of reputable witnesses who had been intimately
associated with him swear unqualifiedly that the man was not of intonperate habits.

Rouspecting the allogation that tho records of the Conunigsion have been falsified
for the purpose of showing a greater numhor of fish plantod in the lakes and rivers
than was actunlly the case, your committeo hivo to say that the records of the Com-
mission in the matter of the distribution of fish and eggs aro kept in sucli & manner
as to almost preclude a possibility of anything of the kind, but boyond that, it satis-
factorily appears from the showing mado that the records respoecting this branch of
the work have been kopt with a conscientious regard for the truth,  Lqually groand-
less are the charges that the Commissioner has been governed by political considera-
tions in the matter of appointments to positions in the Commission, or that he is
guilty of the charge of nepotism.

It is true, as has been charged, that the force of assistanis employed in connection
with the worle of the Commission has beon iucreased over the number employed in
formor years, and that there has heen i corresponding incroaso in tho cost of’ main-
taining it; but it must ho romemberod that during the fiscal yoar ending June 30,
1887, there wero but twelve fish-hatching stations in operation, while during the
year ending June 30, 1890, there wore twounty-onoc; also, that tho production of oggs,
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fry, and yearling fish for the fiscal yoar ending June 30, 1887, was 259,000,000, while
for the year ending June 30, 1890, it was 358,000,000, or an incroase of 99,000,000.

" Itshould also bo roemembered that the amount of money available for the propaga-
tion of food-fishes and for thoe general administration was, in 1887, $136,614.92, while
in 1890 it wasonly $160,000. Weo feel warranted in saying that thepractical and sci-
entific results of the work of the Commission ¢xceed anything herctofore attained
and that with a very moderate increasoin cost to the Government over former years,

In conclusion, your comittee, in view of tho great importancoe to the eountry of
the work of the Commission and tho urgent necessity for its continunance, ask a
careful examination ot the testimony herewith presented, believing that it is sufii-
cient to convince all fair-minded persons that there is no just cause to criticise the
policy of the Commission or the eourse of the Commissionor and his subordinates in
the matter of administration, but, on the contrary, that they desorve commendation
for the conscientious work which they are performing.

Fraxcis B. STOCKBRIDGE.
WarsonN C. SQUIRE,
Rurvs BLODGETT,

PUBLICATIONS AND LIBRARY,

~ The editing of the publications of the Commission and their super-
vision through the press has continued under the direction of Dr. T,
1. Bean, the ichthyelogist of the Commission. These publications
consist of ¢ Reports” and “Bulletins.”  In the former are published the
reports of the operations of the Commission; and in the latter, such
articles as are “relative to new observations, discoveries, and applica-
tions connected with fisli-culture and the fisheries.” Prior to 1888 the
Bulletin was chictly composed of short articles, extracts, etce., from the
official correspondence, and translations of foreign publications.  Since
then, however, the increase of the operations of the Commission has
made it possible to apply this publication ahnost exclusively to the
results of the Commission’s work., The law anthorizing the Bulletin
limits the nwmber of its pages to 300, and permits its distribution in
parts. The articles composing the Reports have likewise been pub-
lished and issued prior to the completion of the volume as a whole,
resulting in the early disscmination of the knowledge acquired by the
investigations made by the Commission.  The law authorizing these
two volumes provides tor their distribution by the United States Senato
and Touse of Representatives, and a small quota by the Commission.
From the number assigned to the Commission, the policy is to supply
various public libraries and institutions of learning, and such persons
who, by reason of their professions or occupations, are specially inter-
ested in the subject-matter.
During the fiscal year 1889-90 the following papers were issued:
The report proper of the Conunissioner for 1586 (Report for 1886, pp. 1 to LvII),
The boam-trawl fishery of Great Britain, with notes on beumn-trawling in other
European countries, stc. By J. W. Collins. (Bullotin, 1887, pp. 289 to 407.)
The aquarium: A brief exposition of its principles and mavagement. By Will-
jum P, Seal. (Bulletin, 1887, pp, 274 to 282.)
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Explorations of the fishing-grounds of Alaska, Washington Torritory, and Oregon
during 1888, by the U. S. JPish Commission steamer Alhatross, Yicut. Commander Z. L.
Tanner, U. 8. Navy, commanding. (Bulletin, 1838, pp. 1 to 95.)

Report of explorations made during the summor and antumnof 1888 in the Alle-
ghany rogion of Virginia, North Carolina, und Tennessee, and in western Indiana,
with nn account of the fishes found in each of the river basins of those regions. By
David Starr Jordan. (Bulletin, 1888, pp. 97 to 173.)

Suggestions for the employment of improved types of vessels in tho market fisheries,
with notes on British fishing steamers, By J. W. Collins. (Bulletin, 1888, pp. 175
to 192.)

Notes on fishes collected at Coznmol, Yucatan, by thie U. S. IFish Commission, with
descriptions of new species. By Tarloton H. Boan. (Bulletin, 1888, pp.103.t0 206.)

The most vecont methods of hatching fish eggs. By William I, Page. (Bulletin,
1888, pp. 207 to 218.)

During the year 1890-91, thero appeared—

Review of the fisheries of the Groat Lalkes in 1885. Compiled by Hugh M. Smith
and Merwin-Marie Snell; with introduetion and description of fishing vesscls and
boats, by J. W. Collins. (Report, 1887, pp. L to 333 and 45 plates.)

A troport mpon tho fishes of Kalamazon, Calhoun, and Antrim counties, Mich,
By Charles H. Bollman. (Bnlletin, 1888, pp. 219 to 225.)

Notes on fishes from the lowlands of Georgia, with a description of a now species
(Opsopodus bollmani). By Charles 1L Gilbert. (Bulletin, 1888, pp. 225 to 229.)

The sturgeon and sturgeon industrios of the castern coast of the United States,
with an account of experimeonts bearing upon sturgeon-culture. 1By John A. Rydor.
(Bulletin, 1888, pp. 231 to 328.) .

A review of the genera and species of Serranide found in the wators of Amerioa
and Lurope. By David Starr Jordan and Carl . Bigenmann. (Bulletin, 1888, pp.
329 to 441.)

Roport on the propesed introduction of the Jamaica mountain mullet into the
United States. By Tarleton H. Bean. (Bulletin, 1888, pp. 443 to 451.)

Tho transplanting of lobsters to tho Pacific Coast of the United States. Dy Rich-
ard Rathbun. (Bulletin, 1888, pp. 453 to 472.)

Preliminary report upon tho invortebrato animals inha‘bitiug lakes Gouneva and
Mendota, Wisconsin, with an account of the fish epidemioc in Lake Mendota in 1884.
By S. A. Forbos. (Bulletin, 1888, pp. 473 to 487.)

Report of oxplorations in Colorado and Utal during the summer of 1889, with an
account of tho fishes found in cach of the river basing oxaminod. By David Slarr
Jordan. (DBullotin, 1889, pp. 1 to 410.)

On two spocies of larval dibothria from the Yellowstono National Park. By ILd-
win Lintou. (PBulletin, 1889, pp. 65 to 79.) .

The artificial propagution of sturgoon in Schleswig-Holstein, Germany. (Trans-
lated from the German.) (Bullotin, 1889, pp. 81 to 90.)

On cortain wart-like oxcrescences, ocenrring on the short minnow, Cyprinodon
varicgatus, due to psorosperms. By Edwin Linton. (Bulletin, 1889, pp. 99 to 102.)

Notos on the crab-fishery of Crisfield, Md. By Hugh M. Smith. (Bulletin, 1889.
pp. 103 to 112.) ’

Report of explorations made in Missouri and Arkaunsns during 1889, with an ac-
count of the fishes obscrved in each of the river basins exnmined. ~ By Spth Eugene
Meck. (Bulletin, 1889, pp. 113 to 141.)

Report of explorations made in Alabama during 1889, with notes on the fishes of
tlio Tennossee, Alabama, and Escambia rivors. By Charles H. Gilbert. (Bulletin,
1889, pp. 143 to 159.)

H. Mis. 113—6 .
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Report on the salmon and salmon rivers of Alasla, with notes on the conditions,
methods, and needs of the salmon fisheries, By Tarleton H. Bean. (Bulletin, 1889,
PD- 165 to 208.)

The fishing-grounds of Bristol Bay, Alaska: A preliminary report npen the inves-
tigations of the U. 8. Fish Commission stewmer dibatross during the smnmer of 1890,
By Liout. Commander Z. L. Tanner, U. 8, Navy. (Bulletin, 1889, pp. 279 to 288.)

Notes on an improved form of oystor-tongs. By ITugh M. Smith. (Bulletin, 1889,
pp. 161 to 163.) )

A contribution to the life-history of Dibothrinm cordiceps licidy, a parasito infesting
the trout of Yellowstone Lake. By IXdwin Linton, rii. b. {Bulletin, 1889, pp. 337
to 358.)

The collections made by the Fish Commission steamer Albatross dur-
ing the years 1887, 1888, and 1839 will, in accordance with law, be de-
posited in the U. 8. National Museumnm, under direction of the Smith-
sonian Institution. The following papers giving the results of the
study of the colleetions, were published in the Proceedings of the U. S.
National Musenm under the general title, “Scientific Results of Explo-
rations by the U. 8. FFish Commission steamer Albatross.” They are:

No. I. Birds collected oun tho Galapagos Islands in 1888. DIy Robert Ridgway,
curator of the department of birds. (Proc. U. 8. N. M., 1889, pp. 101 to 128.)

No. I1. Birds collected on tho island of Santa Lucia, West Indies, the Abrolhos
Islands, Brazil, and at the Straits of Magellan, in 1887-88. By Robert Ridgway,
curator of the department of hirds. (Proc. U. S. N. M., 1889, pp. 129 to 139.)

No.III. Report on the batrachians and reptiles collected in 1887-88. By E. D
Copo. (Proc. U. 8. N. M., 1889, pp. 141 to 147.)

No. IV. Descriptions of new species of fishes collected at the Galapagos Islauds
and along tho coast of tho 1nited States of Colomnbia, 1887-88. By David Starr
Jordan and Charles Harvey Bollman. (Proc. U. 8, N. M., 1889, pp. 149 to 183.)

No. V. Annotated eatalogue of the insects collocted in 1887-88. By L. 0. Howard,
acting curator of the departnont of insects. (Proe. U. 8. N, M., 1889, pp, 185 to 216.)

No. VI. List of tho plants collocted in Alaska in 1888, By Dr. George Vasoy.
(Proc.U. 8. N. M. , 1889, pp. 217 to 218.)

No. VII. Pr olunm.u) report of the collection of mollusea and brachiopoda obtained
in 1887-88. By William Healy Dall, A. M., curator of the departmment of mollusks,
(. roc. U. S. N. M., 1889, pp. 219 to ‘36" )

o. VIII. Dt‘su‘xptlun()f i new cottoid fish from British Columbia. By Tarleton .
Beun ichthyologist, U. S. Fish Comnission.  (Proec. U. 8. N. M., 1889, pp. 641 to 642,

No.IX. Catalogue of fishes collected at Port Castries, St. Lucin, by tho stoamer
Albatross, Novembor, 1888, By David Starr Jordan. (Iroc. U.S. N. M., 1889, pp. 645
to 652.) :

No. X. On certain mesozoic fossils from the islands of St. Paul and St. Peter, in
tho Straits of Magellan. By Charles A, White. (I'roc. U. $. N. M., 1890, pp. 13, 14,)

No. XI. Now fishes collocted off tho coast of Alaska and the adjacent region south-
ward. By Tarleton H. Bean. (Proc. U.S. N. M., 1890, pp. 37 to 45.)

No. XIL. A proliminary report on the fishes collected by the steamor Albatross on
tho Pacific coast of North America during the yoear 1889, with descriptions of twelve
new gouneri and ninety-twonew spceies. By Charles H. Gilbort, professor of zodlogy,
University of Indiana,  (Proe. U. 8. N. M., 1890, pp. 49 to 126.)

No. XIII. Catalogue of skelotous of lmds collected at the Abrolhos Islands, Brazil,
the Straits of M: vgellan, and the Galapagos Islands, in 1887-88. By Irederic A.
Lucas, assistant curator of the departmont of comparative anatomy. (Pros:, U.S.N.M.,
1890, pp. 127 to 130.)
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No. XIV. Birds from tho coasts of western North America and adjacent islands,
collected in 1888-89, with descriptions of new species. By Chas. H. Townsend, resi-
dont naturalist of the steamer Albatross. (Proc.U. S.N. M., 1890, pp. 131 to 142.)

No. XV. Reptiles from tho Clarion and Socorro islands and the Gulf of California,
with descriptions of a new specics. By Chas. H. Townsend, resident naturalist of the
steamer Albatross. (Proc. U.S.N. M., 1890, pp. 143, 144.)

No. XVI. Plants collected in 1889 at Socorro and Clarion islands, Pacific Ocean.
By Dr. Goo. Vasey and J. N. Rose, Dotanist and assistant botanist, Departent of
Agriculture, (Proc.U.S.N.M,, 1890, pp. 145 to 149.)

No. XVII. Descriptions of new West American land, fresh-water, and marine
shells, with notes and comments. By Robhert E. C. Stearns, adjunct curator of the
department of mollusks. (Proe. U. 8. N. M., 1890, pp. 205 to 225).

No. X VIII. Lists of fishes obtained in tho harbor of Bahin, Brazil, and in adjacent
waters. By David Starr Jordan, president of the University of Indiana. (Proc.

U. S. N. M., 1890, pp. 313 to 336.)

No-XIX. A supplementary list of fishes collectod at thoe Galapagos Islands and
Panama, with descriptions of ono new genns and threo now species. By Charles H.
Gilbert, professor of zodlogy, University of Indiana. (Proc. U.S. N. M., 1890, pp.
449 to 455).

During the period covering the months from February to May, 1891,
the Fish Commission stcamer Albatross, by special anthorization of the
President, made an extended cruise along the- west coast of Central
America and the Galapagos [slands, including also the west coast of
Mexico and the Gulf of California. The scientific work of the vessel
was under the direction of Prof. Alexander Agassiz, of the Museum
of Comparative Zoovlogy, Cambridge, Mass. The specimens: collected
© were taken in charge by him, and groups distributed to specialists for
examination and report, and tho results will be duly published.

The distribution of the publications of the Commission consisted of
1,963 copies of the Reports, 2,045 copies of the Bulletins, and about 6,500
copies of articles, in pamphlet form, extracted from the Reports and
Bulleting. In addition to these there were issued 1,372 copies of the
refmrts prepared by the Commission in conjunction with the Tenth
Census on the ¢Fisheries and Tishery Industries of the United States,”
and 1,278 copies of the report from the Committee on Merchant Marine
and Tisheries of the Ilouse of Representatives in an “Investigation of
the Fur-Seal and other Fisheries of Alaska” (Report No. 3883, House
of Representatives, Fiftieth Congress, second session), of which a num-
ber were assigned by act of Congress to this Comnmission, )

The accessions to the library, mainly obtained through gift and ex-
change for the publications of the Commission, embraced 1,694 volumes,
including pamphlets and periodicals. Of these 457 related to fish, fish-
culture, and the fisheries, and 1,237 to geology, botany, zoilogy, and the
natural sciences in general.
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ERECTION OF FISHWAYS AT THE GREAT FALLS OF THE POTOMAC.

By act of Congress approved February 1, 1888, an additional appro-
priation of $23,000 was made for completing the construction of the
fishways at the Great Ifalls of the Potomac, there being already avail-
able for this purpose 85,042.32, the balance of the previous appropria-
tion of $50,000 made by act ‘Lpproved July 12, 1882. In pursuance of
instructions from the Chief of Engineers, U. 8. Army, Col. J. M. Wilson,
then in charge of the Washington Aqueduct, addressed me under date
of June 4, 1889, as follows:

OFHC[" OF THE WASHINGTON AQUEDUCT,
Washington, D. C., June 4, 1889.

SIrR: I havo the honor to inforin you that I have this day lecelved from the Chief
of Engineoers your letter of the 14th nltimo to tho Secretary of War, with various
indorsements thoreon, together with copies of the letter of the 31st ultimo to you
from the Acting Secretary of War,

The Chief of Engincers has directed mo as follows:

“Col., Wilson will placo himself in communication with the Commissioner of
Fish and Fisheries with a view to having detailed plans and specifications pre-
pared, contracts drawn, and an inspoctor nominated. After approval by this oftice,
the work will be carried out nnder thoe direction of said inspector, Col. Wilson con-
fining his supervision to secing that the dam is not injured and that the disburse-
ment of the money is properly made.”

In view of the foregeing order T have the honor to request that you will ploase
cause to be prepared and sent to me, at your convenience, plans and specifications in
detzil of the propesed fishways, and that you will nominate as inspector such poerson
as you may deem fit to inspect this important work,

Ithas beon the custom of this offico to pay ordinary inspectors about $100 per month,
but in view of the character of yonr work, which will probably requiro the services
of an expert, I think his salary should be higher, probably from $120 to $140 or $150
per month, depending upon his skill and capacity.

Tho plans and specifications should be complete, the latter ontering into the
minutest detail, as they become a part of the contract, and any omission, however
trifling, may lead to complications with contractors.

As soon a8 these plauns and specifications reach me, I will prepare advertisemeonts
inviting proposals, and after the work is awarded will, subject to the approval of
the Chief of Engineers, enter into contract for the work.

As soon as the contractor is ready to begin, I will notify you, aud your inspector
can then be appointed and assigned to duty.

In all payments upon vouchers, I shall requost your certificates as to quantity of
materials received, time employed, ote., aud, hased upon them, will make payments
as required by order of tho Sccretary of \Var

If agrocable to you, I will be glad to sco you at this office any day between 11
a. m. and 12:30 p. m., to consult in referenco to this matter; or, if you prefer it, I
will take pleasure in coming to your office any day you may mention after 4 p. m.

I am, sir, very rospectfully, your obediont servant,
JonN M. WILSON,
Colonel, U. 8. drmy.
Hon. MARSHALL McDoNALD,
Commissioner of Fish and Fisherics, Washington, D. C.
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After conference with Col. Wilson and acting in accordance with his
suggestions, the work of preparing the necessary plans and specifica-
tions was assigned to Mr. C. E. Gorham, the engineer oflicer of the
Commission.

During the winter of 1889-90, the plans and specifications were care-
fully studied and revised and were ready for transmission in April,
1890, but owing to various delays and the difliculty of finding a suitable
person to designate as inspector, were not transmitted until after the

- cloge of the fiscal year covered by this report.

WORLD’S COLUMBIAN EXPOSITION.

Section 16 of the act of Congress approved April 25, 1890, ¢ To pro-
vide for celebrating the four hundredth anniversary of the discovery of
Aumerica by Christophier Columbus by holding an international exhibi-
tion of arts, industries, manufactures, and the products of the soil,
mines,and sea,in the city of Chicago, in the State of Illinois,” directs—

That there shall Le exhibited at said Exposition by the Government of the
United States, from its executive departments, the Smithsonian Institution, the U. 8.

Tish Commission, and the National Muscum, such articles and materisls as illustrate
the function and udministrative faculty of the Government in time of peaco and its
rosources as 8 war power, tonding to demonstrate the nature of our institutions and
their adaptation to the wants of the people; and to seccure @ complete and harmo-
nious arrangement of such a Governmont exhibit, a board shall be croated to be
chargod with the selection, preparation, arrangement, safe keeping, and oxhibition
of such articles and materials as the hoads of the several departments and the di-
roctors of the Smithsonian Institution and National Museum may respectively decide
shall be embraced in said Governmment exhibit. The President may also designate
additional articles for exhibition, Such board shall be composed of one person to
be named by the head of eich executive departmont, and one by the directors of the
Smithsonian Institntion and National Museum, and one by the Fish Commission,
such seloctions to be approved by the Presidont of the United States, (U. 8. Stat. 26,

Pp. 62 ¢f 8¢q.)

In pursuance of law, the Commissioner named Mr. J. W. Collins,
assistant in charge of the Division of Ttisheries, as the representative of
the Commission on the Government Board of Control and Management,
and his designation having been approved by the President, Mr. Collins
entered upon his duties in August, 1890, No active work was under-
taken until April, 1891, when certain of the personnel were appointed,
a4 building at 210 Tenth streot N. W., Washington, was leased and fitted
up for offices and work shops, and the preparations commenced.

In response to a communication from the Secretary of the Treasury
requesting an estimate of the money and space required for an adequate
exhibit of the fishieries and fishery resources of the United States at
the World’s Columbian Exposition, the Commissioner of Fisheries re-
plied as follows: '

In compliance with your request, I have the honor to transmit herewith estimates
of the cost of preparing, placing, caring for, and roturning such an exhibit of the
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fisheries and fishery resources of the United States as should in my judgment be
made at the World’s Fair in Chicago in 1803.

Such an exhibit should not only be an exposition of our fishery resources, and of
the prosent conditions, methods, and results of the fisheries, but should also show
the origin, progross, present conditions, methods, and results of the inquiry in
rogard to food-fishes and the fishing-grounds—an inquiry which has been most fruit-
ful in results, cconomic as well as scientilic, and which has served as a model, a
stimulus, and au inspiration to other nations seeking the best means for the ntiliza-
tion of the resources of their waters.

The exhibit should show also the beginning and progress, as well ag the presont
condition, of the commercial fisheries, and the development of mothods, apparatus,
vessels, and boats to meot the new conditions or exigencies arising from time to timo.
It should show the origin and development of public fish-culture in the United
States, and the present couditions, methods, and results of the work of the U, 8.
TFish Commission.

The exhibit, in its essoutial features, would illustrate an industrial and ecouomic
evolution, probably as distinctively characteristic of the gonius of our people as is
the cvolution of our social and political institutions.

Detailed estimates, aggregating $150,000, were submitted as neces-
sary to carry out the plans of the exhibit proposed, and an allotwent
of 40,000 fect of floor space indicated as requisite to provide for the
convenient and proper display of the exhibit contemplated. In the
estimates submitted to the Secretary of the Treasury provision was
made for a limited aquarial display in the Government building, hav-
ing for its object an exhibit of a series of the economie fishes of the
country, more cspecially those which have been bred artificially for
the purpose of stocking new waters or the improvement of the fisheries
in those waters to which the species are indigenous, but which had
been depleted by improvident fishing.

The suggestion that an aquarial display was contemplated awakened
general interest and commanded such approval and expectation that
it was determined, if practicable, to enlarge greatly the plans first con-
‘templated, and make an extensive and systematic exhibit of the water
resources of our entire country, both marine and fresh. These plans
required the erection of an expensive building with suitable plant for
installation and maintenance. 1t was recognized that it was not proper
to expect the General Government to appropriate 50 much money to a

_building for temporary uses. The subject wasbrought to the attention
of the Director-General by the Commissioner of Fisheries, and the
difticulties of the enterprise discussed. In view of the interest and
instructiveness of the exhibit suggested, the directory of the Iixposi-
tion determined to crect a suitable building according to the plans of
the Commissioner of Fisheries and to equip it with the necessary plant.
The Government Board of Control and Management undertook, in con-
junction and cotperation with the Commissioner of Fisheries, to install
and maintain the exhibit during the period of the Lxposition. The
display thus arranged for by the liberality of the management and the
cobperation of the U. S. Fish Commission will doubtless be one of the
most novel, attractive, and interesting features of the ixposition.
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STATE FISH COMMISSIONS.

1

The Commission has continued to covperate with the tish commissions
of the States and Territories in stocking our waters with suitable kinds

of food-

fishies.

The accompanying table exhibits this association:

Statemen! showing the Einds and number of cgys and_ fish Jurnighed to Statc and Tcrrito-
ricl fisk commissions during the fiscal ycars 1890 and 1891.

State or Territory.

Species.

“Arizona ..
Arkunsas.

California ...

Colorado. .

Delawaro ..

Georgia...
1linois ...

Kansas ...

Kentucky

Maine

Massnchusetts.

Michigan .

Minnesola

Missouri..
Nebraska.

Nevada. ..

New Hunpshire. ..

New Jersoy.-..-... !

Now York

......... Car,

Rock bass.
Carp .oo.ooent
Pike perch..
Car
Black bass
Cruppie .....
Yollow perch.
White hass. .......
Catfish....
Sunfish .
Pike perch..
Buttalo. ...
Brook piko
Rock bass. .
......... Landlockod salnion
‘ Whitefigh....
Pike perch..
I Bluck bass .
(5115 5 | .
I Crappio .
l Rock bass. .
! Yellow 1mr(,h ...........
; Lnndlm ked aalmon. ...

' Loeh Loven trout......
 Imndlocked salmon ...
i Lul\e [ ATI111

I

| CATP cvvcenernnnnnnnoans
; Von B(-hr troul .....-.0
[T I
Lako trout -
Crappic .....
Black bass ........
Yellow porch..aeeaea.es
Vou Behr trout ........
TLoch Leven trout ... .
Landlocked salmon ...
Atlantic salmon........
i Landlocked salmon
Ruinbow trout . ....
Lake trout........
Leoch Loven trout
Saibling
Von Bohr trout ....
Lakotront...... .es
Atlantic salmon .......
Landlocked sahunon ...
Loch Loven trout ......
Suibling. .
Whitefish .
Pike perchoeececoecane-
Lake trout ...oocnveveen
Von Behr trout .....--.
Carp..cooveirieiiennn
Black bags .

tesavecansserte

etlO e
lmnmt salmon ..........

inbow trout . ... ......
CArp oveeesceiiaeeennen
Von Behr trout ..........
W hitefish......coeuenenns

Crappio coovoveeverievecneanens '
*Depositod by the U. $. Fish Commission in waters desiguated by the State Commingioners.

1800.

]u;.,gs . ‘

8,000 |
1, 000, 000 .
2,249, 000 i

10, 000
10,000 |

50,000'1-
16,000 1.

25,000 |.

QOO0 Jeeeeveeenn i
20,000 ieaeeniannnn l 50,000 |...

cemenes ! 10,000 |...
59,000 |.. 500,000 |...

25,000 1.
4,000 [..

, 329, 00
20,000 .

Iggs.

1801.

Figh,

"7 631
6, 075
"0, 380
70
"4 4038 |
*1, 000 .
*1, 700

10,000 |...
10,000 ...

10,000 |...

600

0600, 000
15, 000

4,000 !
1,000, 000 |
1, 000, 000 ]

.’

25, 000 (
|

5,000 1.

40,000 .

t Fry.
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Statement showing the kinds and number of eqys and fish Jurnished to State and Territo-
rial fish commisgions, cic.—Continued.

1890,

Spocies. '
P Lggs. i
|

State or Territory.

Obio.ceeencninnnns Brook trout..... N O
Von Behr tront ceveeeceemeeeaniioecaenaiseaaliiiiiiomieelieeiiiaaaies
Loch Leven trout .« ovoveeeeoaoiinianieniiaiiiiaiaeliaaenniaaies
Catfish . [
Whitefis R [N . ..| 47,500, 000
Oregon ......eeuees uinnat sahnon .oo.ooeaiaoan, 1,000,000 . ..... .. 700, 000
Penpsylvania ..... tlantic salmon . .ooeennn oot 100,000 . oooovoiiiifieeanane s ..
Whiteflsh coeieenvenioaa s 10,000, 000 .1 14,600,000 |..
Pike poreh . cccoveiiiiiiiiiaan, 18, 000, 00O 58, 000, 000 (..

Crappie ..-..ceeeenen
Rock bass...
Black bass ...
Rhode Island...... Atlantic salmon.....
Landlocked salmon .
Lake trout..........
Utab cveemaneanenn: COrp «eveeaens
: Black bass ...
Yellow perch.....
Vermont.....co.... Landlocked salmon
Lake trout ...
Von Belr tro

Weat Virginia..... Carp .......
Wiaconsin......... Von Behr tr
Whitefish....oovoeveeeeareenens| 6,000,000 I..cconaeines 10, 000,000 "......

Carp .....-. S S [-eeenranenee .
Wyoming ......... Rainbow trout . R I P ST FEP R TP R TP TR
Lake trout..... 0 200,000 f.o.oaeiaaes 100,000 foiaeiiann.s
grook trout.. I PPN, P X 20, 000

Crappie ........ .
Sunfigh c.ooooiiiiiiiiiiii,

* Deposited by the U. $. Fish Commission in waters dcsignated by tho State commissioners. { Fry.

COURTESIES EXTENDED AND RECEIVED.
RELATIONS WITH OTHER GOVERNMENT DEPARTMENTS,

The work of the Fish Commission was very much facilitated by the
coSperation of the other offices of the Government.

The Light-House Board granted permission to place observers and
physical apparatus on board the light ship at Nantucket New South
Shoal, to make temperature observations.

The Navy Department furnished officers and crews for the steamers
and granted facilities to the vessels at the various navy-yards.

A dredging outfit was furnished to the eclipse expedition to West
Afriea in 1889.

The Superintendent of the Census, after conferring with the Com-
missioner, appointed Capt. J. W, Collins and Mr. Charles W. Smiley
to take charge of the fishery census. Free use of the records in the
Division of Fisheries was granted to the census employés and deskroom
was furnished to several clerks. At the request of the Superintendent
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of the Census, the statistics gathered by the Commission concerning
the whale, porpoise, seal, and walrus fisheries of the United States
were furnished to the Census Office.

The Secretary of War authorized the location of a fish-hatchery on
the military reservation at IFort Gaston, Cal., and continued the privi-
lege of allowing Fort Washington, on the Potomac River, to bo used
as a shad-hatchery.

Acknowledgments are due to the Government Printing Office for the
excellent manner in which the publications of tho Comnission have
been handled and for many courtesies extended in the matter of prompt
compliance with requests for other official printing and binding.

To the Signal Office we are indebted for records of temperature ob-
gervations on the North Atlantic Coast.

The Agricultural Department furnished flowers and grass seed for
the Neosho Station.

The health officer of the District furnisked monthly statisties of the
Washington fish markets.

The steam launch Blue Wing was loaned to the District Commission-
ers while the police boat was being repaired.

The steamer Albatross brought animals from the Galapagos Islands
for the National Zoological Park, Washingtoun, D. C.

RELATIONS WITH FOREIGN COUNTRIES,

Belgium.—In Febraary, 1890, 25,000 eggs of the rainbow trout were
forwarded to Maj. W. Turner, Florinville, in exchange for 25,000 eggs
of the Von Behr trout, which were received during that month.

Canada.—During the fall of 1890 100 carp were sent to the inspector
of fisheries at Winnepeg, Manitoba, and during the winter of 1890-91
10,000 eggs of the Von Behr trout, 10,000 eggs of the Loch Leven trout,
and 10,000 landlocked salmon eggs were forwarded to Mr. W. P.
Greenough, Portneuf, Quebec.

France.~100,000 eggs of the California salmon were sent to the
Société Nationale d’Acclimatation, Paris, in January, 1890, and 90,000
in January, 1891, DBoth of these shipments were received in excellent
condition.

Germany.—In the fall and winter of 1889, crawfish, catfish, sunfish,
white pereh, and tortoises were sent to Max von dem Borne. Of these
90 crawfish, 3 catfish, 14 sunfish, and 3 tortoise were received alive.
In May of 1890 and in the winter of 1890-91 white perch, sunfish, and
strawberry bass were sent to him, but all exeept two white perch died
befoye reaching their destination. ,

To ITerr von Belr, president of the Deutsche Fischerei Verein, were
sent, in 1890, 20,000 brook trout oggs and 40,000 landlocked salmon eggs;
and in 1891, 100,000 whitefish eggs, 10,000 rainbow trout eggs, and
20,000 landlocked salmon eggs.

In January, 1890, 10,000 rainbow trout eggs wero gsent to Herr Oarl
Schuster, Freiburg.
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There were received from Max von dem Borne, in January, 1890,
50,000 eggs of the Alpine variety of the Von Behr trout and 20,000
saibling eggs, and in March 15,000 eggs of the Loch Leven trout which
had been obtained from Sceweise. In April of the same year 10 large
golden tench were also received from him, :
‘ About the middle of February 70,000 Von Behr trout eggs arrived by

the stecamer Aller, 60,000 being given by the Deutscehe Fischerei Verein
and 10,000 by Herr Carl Schuster. Of these about 56;000 proved to be
in good condition. In the following winter there were also received
from this society 70,000 eggs of the Von Behr trout, of which 60,000
were in good condition.

The 300,000 whitefish eggs and 30,000 Von Behr trout eggs sent by
this society in February and March were an entire loss.

Great Britain.—To the Midland Counties Iish Culture Establishment
the following shipments were made: In the winter of 1889-90, 15,000
rainbow trout eggs, 200,000 whitefish eggs, and 15,000 landlocked sal-
mon eggs; in the winter of 1890-91 200,000 whitefish eggs and 15,000
rainbow trout eggs.

In July, 1890, 13 garfish, 3 or 4 inches long, were sent to the Brighton
Aquarium.

Mezico.—In response to an application from the Mexican GGovernment,
50,000 lake trout cggs were sent to Seiior Esteban Chizari in January,
1890, and 50,000 in January, 1891; 25,000 rainbow trout eggs and 10,000
.Von Behr trout eggs were also sent to him in January, 1891.

Norway.—Twenty-five thousand eggs of the California salmon were
sent to Walter 2. Archer, Stavanger, on December 28, 1889,

Switzerland.— At the request of Mr. Alfred de Clapartde, the Swiss
minister at Washington, 30,000 eggs of the rainbow trout were sent to
Switzerland in January, 1890; these were followed in January, 1801, by
a shipment of 40,000 more. '

MARSHALL McCDONALD,
Commissioner,
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A.—Details of distribution, 1889-90.

Species and disposition. Eggs. ‘ Fry. A;l(lxlllrtlsu?él:l
Catlish:
Indian Croek, New Albany, Tndiicoriiescessnrrarsnnanannsooreeeeonos leereennanne. 500
Silver Crovk, Now Albany, Tud .- .- . 500
Sangamon River, Decatur, I11 .. .. .- . 1,745
Pistaqua Luke, McHenry, Ill... .- . 000
Yox Lake, McHonry, Il oo iaiiaiiannen 1,585
Pond of Chicago, Burlingtun and Quincy Railroad, Gales

burg, Il e 1,100
City Reservoir, Belleville, 111 . .......... . . 200
Tsland Lake, Waterloo, I, ... coiuee S . 50
schoor Lake, Waterloo, 111 .. ceen . . 50
Mill poud, Red Bud, Il ooooieaiaeeieenn. . . 40
Creve Caur Lake, Creve Ca:ur, Mo ... . . . 2,160
Tcho Lako, Kansas City, Mo - 79
Pond, Little Bluo, Mo ........ . . . . 800
Indepondence, Mo . oo.oooiiiianen . . . 800

Soldiers' Ilome, Leavenworth, IXans ... . . - A
Sibloy Lake, Concordin, Kans . ......... 400
Chappawaunsee Croek, Quantico, Va ... veeeeeen £

arp :
Ii’\pp]icmns B ATRDAII o e e et et 260
Arizong... e et PO : 80
ATKANBABR cooevieiriiarnmaraceanann . F 210
Californin. .. AN e 30
Colorado ... R 100
Connecticut. cean N 200
DIOMIIWAITS - - vv e cmvnmcnaceacconssaneanasssnossas sesaeeosanesjonanaancerse 660
TPIOITAR e v v enemecacaacccananesomancsosenssoase ione nmanons cone atnanns 200
Georgin..... B 405
Idadbo... eecceneaeaees ... . 180
b 01 53 703 - P L PN R . 01,602
Indian Territory..... . ce. . . . 60
Indlang ..oovnnaennene ves . e 130
Towt....oo . R R PR .. 180
Kansas. ... . e I IO .. 065
Kontucky...ovmuennn- e N R .. 210
Louisiana. .. . S Y A .. 112
Maine.... . 70
Maryland .. ...oeeiieeianioi e e . 204
Massacliusetts ..... P S 40
MUCHIEII - oo i e e e e . 160
MMADNOBOIA « v eeevmeeceaaeeasnnnamnsssnssonssniosennannsces v . 1,040
MiBBISAIPPE covv v J Y . 140
IMABBOULT - e ecemacacccecasansaranensnnene R . 190
Montann . . 500
Nebrask e . 80
NOVAAM e pvervarennocaeeoecanarneaaccanes e 20
New Hampshire . ) e 20
New Jersey . ... e N . .. 54
Now Moxico JS DU [ . 90
Now York ..... eeteienaa N R . . 330
North Carolina. .. . . 370
North Dakota.... . R B .- 230
Ohio ..coovvnanns . [N ces 570
OTeEON .o v eeeemaicimnnenaces JR RN . 10
Pouusylvinia ooeeenenieeons - . - . 3,710
Rhode Island ..covriumaneneneannancne. . 10
South Carolinm. covieieineeniaaenne R . 60
South Dukotn...o.veeeenn e Haeeennns 80
TONUEBSE0- e e euernrannn-ns . JE T e 575
Loxuns ...... eeeeeeeaeaaas [N P U, 200
kO 7 T LR B O 1, 800
Vermont..... . caes PR P eeeeiaeans 010
Vivginia ..... .. . 1,220
Washington.... P PO (. [ D 90
West Virgiuia - feeeeasaaaeeoe T T 240
WHS0ONSIN «vierinrencncnnnoanans e 110
WYOIINE ¢ eevivnrmmaenenmnmassanes FR R R P, 7,010
B T 1Y 1 F O 100
Goldfish: >

APpHEAnts in AJADAIM .. ovineaenrnnmecnsesmzermsreretee ottt e . 305
Arkansas ... 2SS P [N PO . 6
Connecticut. . . 12
Delaware ....eeveese . . 168
District of Colu . .- 5,450
Joridm oo e eereacecenaaaan e AR 100
GOOTEH v e nrnameeranrmnmans e eanaes [OOSR 507
Idnho...... Ceeissesavesanaas .. [}
LR T 7 A N 1,308
BT T Y T T TR e - 138
Indian Terrltory.. e . e R [}
JOWIL 4 e vnoseareesasancassonssosssssssssnsnnsanrssanscarcssss|sssssrossnes 242
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Species and disposition.

lggs.

Bufralo:

Goldfish—Continued.

Applicants in Kunag. . oo.oniini e iiiaiie e
Kentucky. e eeetieeseee bt iteaaeaa,
Louisiana... eeietieaeimeaseeeieaaeeaaan
Maryland ..... e e e
Massachusetts ... oo.iiiiiiaaiiiiii
Michigan .ooooiniioiiii i
Minncesota ..
Minsouri.... e
Mississippi . et eeeerietaceieeieeiaaean
Montana.. .. N
Nebragka ....oouieves

Pennsylvania .
Rhode Island ...
South Carolina . ceen
TenNeAREe oveveraeerenenaeinnn.

Vermont ..o
Virginia........ e
West Virginia.. et
Wisconsin...... - e ieeeiaaas
Wyoming ...l

Indian Creek, New Albany, Ind. ... ...,
Silver Creock, New Albany, Ind.......
Sangamon River, Decatur, I1l. ... ... ... ... iiiieaaa
Yonds of Chicn;fn. Burlington and Quine
Galesburg, Il . ... .. 7._..o... i ..
City reservoir, Belleville, T11...........
Crovo Ceeur Lake, Creve Cazur, Mo......
Private pond, Frost, Tex ..............
Athens, TeX. e iieiin i ei et caieaans

Shad :

Scantic River, Sun Mill,Conn eeeeenni i, e
Farmington River, Poquantic, Conn ................
Counecticut River, Windsor Locks, Coun .
Holyoke, Mass . .....
Delaware River, Gloucester, N.J..........
Connecticut River, Warchouso Point, Conn .
Housittonic River, Now Milford. Conn.......
Hudson River, West Point, N.Y ....__.... ..
Newburg, N.Y ... e ereeeeaeeaean
Cntskill.gN Y i
Delawaro Rivoer, Callicoon, N. Y. cveriierioeirennrans
Lambertvillo, N.J .......
Lackawaxon, Pa......... ..
Gloueester, NI .o ooeicininiiia.e.
Delaware Water Gap, Pa
Mullica River, Elwood, N. J
U. S. Fish Commission atation, Gloucestor, N.J .... ..
Harvard Univeraity J
U. S. Fishh Comumnission, Central Station, Washington, 1. C ..
Tatuxent Rivor, Laurel, Md.............. ...l
Patapsco River, Rolay Station, Md............ ... ...,
C. S.lFiuh Pouds, Washington, D.C............o...... ...
Potomac River, Wide Water, Va._........... ... ..
Quantice Creek, Quantico, Va...........
Rapidan, Rapidan River, Va............
Mattaponi River, Milford, Va ..
Little River, Tayloraville, Vn ..
Rivanua River, Charlotteavilie, V
Appomattox River, Petersburg, Va. . ...
Rappahannock River, Fredoricksburg, Va..
Occognan Creek, Woolbridge, Va...........
Cedar Run, Catletts, Va..........
Stony Creck, Stony Crock, Va . X
Meherrin River, Belfield, Nog... LIl

@ Distributed as fry from Contral Station.
b Deposited for roaring aud distribution in

(3, 654, 000)
]I'

5, 000 |
a (34,440,000

fall of 1890.

15z, 000
111, 000
167, 000
35, 600

0. 204, 000

3,557, 000
3,272, 000
500, 0
521, 000
769, 000
500, 000

| 1,489,000

4,026, 000 r'

Adults and ’

67
49
216
592
00

78

1,000,000 |- .
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A.—Daelails of distribution, 1889-90—Continued.

Spocies and disposition. Eggs. Fry. lsx(()lul;lltﬁl;l;:d

Shad—Continued,

Neuse River, Goldsboro, N.C...... R EETEE R R PR 1, 328, 000
Pasquotank River, Elizabeth, N.C.ooveonnimaeacenneriaensleenns -] 1,042,000
Six Runs, Clinton, N.C...........- .- . , 000
Hurricano Creck, Blackshear, GA .cvvveeeecnnens 388, 000
Withlacoochos River, Quitmun, Gaeeoeooaeeonee . 650, 000
Qcklockneo Rivor, ’_l‘immns\'illo, [ 63 .. 650, 000
Chattahoochee River, West Yoint, Ga......oonen . 100, 000
Alabama River, Montgomery, Ala......ocooneen e .. -1 1,200, 000
Escambia River, Flomaton, Ala......ocieeoaceen 400, 000
Tombighee River, Dewmopolis, Ala.... . 400, 000
Taunton River, Enst Taunton, Mass............ 1, 505, (000
Hudson Rivor, Newburg, N. Y . ...coaiiaininn 1, 420, 000
Jones Creok, Dover, Dol ... voeicnonoocnne PR 500, 000
Susquelinnun River, Havre de Grace, Md....... . .- ..| 1,256,000
Susquoehanng River, Fites Bddy, Pa............ .- . . 985, 00V
Bush River, Bush Station, Md....... .. 850, 000
Elk Rivor, BIton, M. ..soeeeeeeoesomanazanens 21,317,000
Gunpowdoer River, Gunpowder Station, Md..... RN .| 1,000,000
Nortii-East River, North-Iast, Md..cooeroiiiiiieiaiiaiae e e .| 1,700,000
James River, Richmond, Va....... Ceen . . . 200, 000 |.
Savannah River, Augusta, Ga. 2, 600, 000
Ocmulgee River, Macon, Ga ... 2,505, 000
Ogeechoe River, Midville, Ga ... 1,000,000 |..
Flint River, Roynolds, Ga ......... 900, 000 1.
Big Whitewatoer Crock, Butler, Ga
Delnware Fish CommisBiol...iieaeeceriaeeeeonenirannanans
Quinnat salmon :
California Fish Commission........ N .-| 1,329,000 |.
Sooiéto Nationale d'Acclimation, Yarvie, I'ranco.........o.... 100, 000
Waltor E. Archor, Stavanger, Norway............ccoeee . 25, 000 |.
. 8. Fish Commission Station, Fort Gaston, Cal. . I @ (100, 000)
McCloud River, near Baird,Cnl.......... B, R P
Trinity River, near Fort Gaston, [0 SR PR
Oregon Fish Commission...c...cooiiiiiaiiiiaieniaia.s 1, 000, 000
Clackamas River and tributarios. .co.oveivvi ittt iiieiiiinnes
Atlantic Salmon (Saliwo salar):
Now Hampshire Iiah Commiasion ...... 40,000 [ooonneenont]iaieaiiunnn
Rhode Island Fish Commission cooeevereerecieceeineviieeeest 10,000 foeerenveneefoameneencnes
Pennsylvania Fish Commission .. .. 100,000 |- cavveeemeaccfiaceaanens
Ben‘]n.min Lincoln, Donnysville, Mo .oocveeiiaiiaa.tn . ,000 |..... ceeae
U. 8. Fish Commission Station, Cold Spring Harbor.... b (800, 000) ... aeeee e neaas
U. S. Fish Commission Station, Fort Gaston, Cal ......... {109, 000)|..--- fveaceeneen
Alamoosook Lnke, tributary to Penobscot Rivor, Maine......loooooeeeafennns . 23, 884
Crniﬁ Brook, tributary to Alamoosook Lake, Maine.........oeeoieennifonaes .. 21, 056
Meadow Brook, tributary to Alunoosook Lake, Maino. .. 12, 511

Colton Brook, tributary to Alamoosook Lake, Maino.. ...
Wardwell Brook, tributary to Alamocosook Lako, Maine. .
Leach Brook, tributary to Alamoosook Lako, Maine......
Toddy Pond, tributary to Alamoosonk Lako, Maine. ...
Canary Brook, tributary to Toddy Pond, Maine........
Harriman Brook, tributary to Toddy Pond, Maine........
Sucker Brook, tributary to Loddy l’oud.M_mno .........

Heart Pond, tributary to Toddy Pound, Maino .. .
Grays Brook, tributary to ’l‘m]di' Pond, Maino.......-...
Raymend Dirook, tributary of 1ludson River, 2 .
Balm of Gilead Erook, tributary of Hudson Riv,
Carr Brook, tributary of Hudson River, New York. ........
Thirteenth Brook, tributary of Hudson River, Now York
Minerva Brook, tributary of }udson River, Now York..
Deer Creek, tributary of ITudson River, Now York.....-
Clendon Brook, tributary ot IJiudson River, Now York..
Whipple Brook, tributary of Hudson River, Now York..
Elovonth Brook, tributary of Hudson River, Now York.

Wallkill River, tributary of IIudson River, Now York...ooooliininiiooa 26, 350

Nusso(huugu River, tributary of Long Island Sound......... il vees 30, 000
Landlocked Salmon:

Maino Yish Commissiott. ... .cioeeeeeennee casereesasseaaireney 50,000 |..ooeeenenn.

Now Hampshire Fish Commission ....oceceeeneercen- N 20, 000

Vormont Fish Commission ......cccicmveernrenrvencens . 25, 000 |...

Rhode Island IFish Commission cer cee- . 10, 000

Neow York Fish Commission . TR R e 15, 000

Indiana Fish Commission .. R R . 10, 000

Michigan Fish Commission. .- R AR . 50, 000

Minnesota IMisli Commigsion -....ccoceoerermeroranene 40, 000

Novada Iish Conunission .. .. - 25, 000

E. R. Hewitt, Ringwood, N.J ......- 10, 000

Geo. W, Hooker, Brattloboro, Vt...om--..- 25, 000

Mogantio Fish and Game Club, New York . . . 10, 000

Herr von Behr, Schmaldow, Germany..........coovevneiiianen 40,000 |.

@ Distributed as fry from Fort Gaston Station.
b Distributed as fry from Cold Spring Harbor Station.
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A.—Details of distribution, 1859-90—Continued.

Speclos and disposition. Eggs. Fry. Adultsand

E yearlings.

Landlocked salmon.—Continuesd.
Midland Counties’ Fish Culture Association, Malvern Wells, | -
England.....coieoiiiieeiiisieiee oo et 15,000 |.
U. S. Fish Commission Station, Northville, Mich... (30, 000)
Tort Gaston, Cal._. ... (20, 00V} |. .
Duluth, Minn................ a(60, 000)/.
Cold Spring Harbor, N .| b(85,000) ..
Washkington, D. C (10, 000);. .
Groen Lake, Mo. . d(60, 000)
Buckaport, Mo............
Grand Lake Stream, tributary to Schoodic River, Maine. .
T. 8. Fish Commission Station, Cold Spring tHarbor, N. Y..
Great and Mann brooks, tributary to Green Lake, Maino ..
Green Lake, tributary to Union River, Maine N
Eastern River, tributary to Penobacot River, Maine ......... .
Tributaries of Lake George near Caldwell, N. Y ..... . freceeeeanes
Mianns River in Westehester County, New York............ P
Pleasant Lake in Sullivan County, New York .........o.o]ierennannans
Silver Lake in Sullivan County, New York................ooeeeiiiiin
E. P. Thorp, Plainfield, N.J................. . Jeeeerranaans
Deer Croek, near Bel Air, Md........ . ceeeereaenas
Hazol Run, near Frederieksburg, Va oo o ieiiiiiiaiinioaifocencveonnns
Loch Leven trout:
Michigan Fisgh Commission. ... ..ocooiiiiiiiiiiaiaoo, (30,000) - vensncesn.
New I;i'umpshire Fish Commission.ceeeerveeiaesseaceieean.a. (25, 000)] . . .
New York Fish Commmission ...........oo0 oo iiaiii.
U. $.Yish Commission Station, Fort Gaston, Cal. ..
Leadville, Colo.....
Craig Brook, Mo...
Duluth, Minn..
Pino Lake, near LaPorte, Ind............
Madison River, Yellowstone Park, Wyo . .
Caldwell Cresk, noar Cresco, Jowan ...... [ O,
Light S}vrings, near Cresco, Iowa ... . . .l
Colfax Lake, neav Hart, Mich........ . . eeeeeneaa
Star I.ake, near Baldwin, Mich....... . S P,
Crooked Lake, near Baldwin, Mich..........o.o.oi o, Ceeeirananas
Esall Lake, near Alpena, Mich. ..., Y
Turtle Lake, near Alpena, Mich. ..o ool ieaacnaaians
Zukey Lakeo, near Hamburg Junction, Mich......cooeiiiii]ieimnnnnann,
Indiau River, Indian River, Mich ..o it iiiiiiiaei]iieminannnns
U.S. Figh Commission Station, Northville, Mich .. 15,000 "eeeeeinan..
Reinbow trout: :
Green Lake, near Dedham, Mo ..... ..
Colorado State Fish Commisgion............ 20, 000
Now Hampshire State Figh Commission.. 25, 000
Honry Stewart, Walhalla, 8.C............. e 8, 000
The Governmentof Switzerland.. ... ... ..o L 30, 000
Midland Counties Iish Cnlture Istablishment, Malvern
Wells, England . ..oooo i ittt ieiitiieaae 13, 000
Carl Shuster, I'reiburg, Germany ....... . e 10, 000
Major W. T'urner, Floronville, Belginm. ... 25, 000
U.S. Fish Commission Station, Ncosho, Mo (25,0000, oo L
Mountain Creek, near Carlisle, I’n. ... .oiieinieiiiiiariaeeefonianeanns . 2,000
Running Mountain Stream, near Carlisle, Pa..... .
Yollow Breeches Creck, near Mechanicsburg, Pa.. .
Trindles Run, nocar Mechanicsburg, Po._......... .. 300

Hoglands Run, near Wilitamsport, Pa..... 1,500
East Deer Creek, near Stewardstown, Pa. . . . . 500
West Deer Creck, near Stewardstown, Pa....oiiaiaae, . 500
Ebaugh Crock, near Stowardstown, Pa...... .. . . 500
Bowman Crock, near Stewardstown, I'a ... e teemeanana. .. . 500
Sutton Run, near Stewardstown, Pa........ooooiiiiL . . 480
Thompson Run, near Stewardstown, Ia... 1, 000
Fulior Brook, noar Bradford. I’a.... 1,000
North Branch, near Houtzdale, Pu.. . 1,000
Ofticer Run, near Parkersburg, Pa......... .. P P . 120
oo Itun, near Parkersburg, Pa......... .. el . 115
Buck Run,near Parkorsbarg, Pa........ . .. cees P O 115
Donnis Run, near Ercilloun, Pa............._. .. [ PR 500
Dipping Pond Stream, near Brooklandville, Md .. .. . . . 2,245
Staley Creek, near Marion, Va. .. .oo.ooiii.ion.e. . P . 1, 000
‘Whent and Gunstoek Creeks, near Liberty, Va... F T e E 500
*Clear Fork Creek, near Rocky Gap, Va. ... ooeoiiaevioeieeeeionsioeaiiaas]oneas . 800
TPeach Bottoin Creek, in Grayson County, B PR R . 1, 500
Clinch River, nenr Tazewell C.H., Va .. ... .......... . 1,000
Elk Creok, near North Branch, Va..... .. .. e 1,500
Tox Creek, noar Soevon MileTord, Va ............ ... .. ..t | P P 1,450

a Distributed as fry, from Duluth Station, Minnoesota.

b Distributod as fry, from Cold Spring Harbor Station, New York,
¢ Diatributed as fry, from Contral Station, Washington, D. C,

d Distributed as fry, from Green Lake Station, Maino.
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A.—Dctails of distribution, 18589-90—Continued.

Species and disposition. Yges. \ ¥ry.

Adults and
yearlings.

Rainbow trout—Continued.

] e .

Tittle Calf PPasture River, noar Goshon, VAo oooiieiiaaiveiimiaeiiaeanaot,

Calf Puasture River, near Goghen, Vi ...........
Cripple Creek, near Beverly Furnace, 3
Reed Creck, near Wythevifle, Va ...oooeeoniinaaaeens
Applicants in Virginin.ooooooniaianin. cinnaieanen
Nowberry Fork of Catawba River, near Old Fork, N. C..
Naptahalia River, near Jarretts, N.C......... .
Valley River, near Wostfield, N.C..... .
Running Creek, near Agheville, N. C ..
Tuckasege River, near Dillsbore, N. C.
Applicants in North Carolina ..........
Clear Fork River, near Robbing, Tenn. .
IHorso Creck, noar Bothel, Lenn........
ApPlicants in TenneaBES . - .eeecesimun maaanzooeacosse .
Curtiss Manufacturing Company
Applicauts in Maryland........... eeesieeeeee e .
Reaver Dam Creek, near Alexandrin, Va...ooooooeeeennnn
Tike Branch, near Alexandria, Va........ .. ..
Dittienlt Creck, near Hunters, Va...... .
Applicants in Penngylvania. oo oooooiiooii el
U. . Fish Commission Station, Nerthville, Mich..
Wyoming Fish Commission. .....eeeeooaonianinnians
Gibbon River, Yellowstoue National Park
TRattlesnako Creek, near Potorsburg, Ohio
Roeky Yorle Creek, near Potorsburg, Ohio. ces
Harden Creek, near etorsburg, Ohio..... e
Fall Creek, near Petersburg, Ohio...... ceen .
Applicants in Ohioe...covieienanen ..
Tinchen Croek, near Dover, Del.
Tylor and PPoplar crocks, near Elg
Applicants in J1linods oceovunonznnnn.zon
Tippecance lRiver, near Monticello, Ind..
'.l*‘nhI Creok, near Indinnapolis, Ind .......
White River, near Imlluna{)ulis, Jud...... e
Brandywine Crock, near § welyyville, Ind ... .
Big Blus Rivor, near Sholbyvillo, Ind.......oo.oooeenn
Little Blue River, near Shelbyville, Ind ....... ._.....
Conns Creck, near Shelbyville, Ind. ... ciieoaiats
Tlat Rock River, near Sholbyville, Ind ......... .
Flat Rock River, near St. Panl, Ind......
Applicants in Indiann ..ol
South branch ot Cnttish Croc
Séu’ing Brauch, noar Manchester, Tow .ooveeen.s
Kinney Creek, near Vanceburg, Ky...... ..
T’asanic River, noar Providence, N.J
Stoney Brook, noar Boonton, N.J ......
Troy Brook, near Boonton, NoJ ..oovoieiiiiiioniasannns
North braunch of Raritan River, near I3oont:
Whipping River, near Boonton, NoT eereciimaeariananns
Iron I{ivor. near lvon River Station, Mich.

Spring Brook, near Columbiaville, Mich ...
Barker Creek, near Oseoda, Mich.........
Cold Brook, near Lawton, Mich c.oooieoonneiann s e
South Branch of Paw Paw River, near Paw Paw, Mich..
Sigson Creek, near Paw Paw, Micl...ocooeeeeenonnieonn
’l‘rowhridgo Creok, near Vanderbilt, Mich..oooooeens
Stewart Creek, near Wolverine, Mich. ... ..
Applicants in Michigan.......oo.coene
Collins Lake, nonr Schenectady, N. Y ..
Applicants in Massanchusetta..............

Tattlesnake Creck, near White Mille, Pa...enoenn.. D ER SRR ISR,

Von Behr trout: :
Egypt Branch, near Brooklandville, Md. . coovveniaenerceerenrfinrnse.n s .
Vermont Fish Commission.... - .

Wisconsin Fish Conumnission ......... .. ..
U. S. Fish Commission Statjon, Neosho, Mo...........
Duluth, Minn .
West Aspetuck Crock, near New Haven, Conn
Pinchen Creok, near Dover, Del . veeooeiaeiacasaeae .ee
North and South Branch of Boar Creek, uear Docorah, Io ..
Baldwin Creek, near Creseo, JOW.coeeaaeieremercconececcens tun.
Barlois Creck, near Cresco, lown. . ceen . e
Passaic River, near Provideneo, NodJ eveaeiioieiaeans
Lincoln Lako, near Recd City, Mich .. ooovsareoeeeeenn
Applicants in Michignn.coeeeenno oo mmreecrceneeees
Rattlosnake Creek, near White Mills, Pa..oooaoanon
Delawaro IFish Uomiission -.... .-
Now Jorsoy Fish Commiasion. ..
P. G IHewitt, Ringwood, NoJveeecesrrcceccoocennaeeans
T, S. Fish Commission Station, Duluth, Minn..........
Michigan Fish Commission cc.ccoceeeeeiieaiannas ..
Now Hampshire Fish Commissien. c.............
U.s.Fish Commission Station, Craig Drook, Mo

2,000
1,075
400
480
576
500
, 000
200
500
1,500
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A.—Details of distribution, 1589-90—Countinued.

. . | . t
Specices und disposition. Kggs. I| Iry. “;‘:}:‘l‘ll:,‘g"’d
Black-spotted tront: .,
East Fork Gardiner River, Yellowstone National Parle ... ..o ..

. Brovk trout:

Meadow Brook, near Orland, Me
Craig Brook, near Orland, Mo . .
Pine Creek, near Ifelton, Pa. .. N ..
Paris G. Engle, Hnncock, Pa ......
A. B. Hayward, Washington, D.C....
Clinch River, near Tazewell, Viteaoo oo
Epypt Branch, near Brooklandville, Md. .
i ON g‘. Warner, St. Panl, Minn.............
Bellevuo Trout Club, Castalia, Ohio. ...
Henry I2. Maynard, Northampton, Mass..
Dr. 1. S, Bowen, Brattloboro, Vt. ... ..
Charles . Orvis, Manchestor, V..
Bni)t-ism River Club, St. Paul, Minn .
Tohnes, Stroudsburg, Pa........ ...
Deutsche Fischerei Verein, Gormany .
U. 8. I, C, Station, Neosho, Mo.......

5.

Teadville, Colo................ o (25, 000) |.
Ceontral Station, Washington, D. C .....| «(37,500)
Bloody Run, near Dubuque Towa.........o.oooiioaie O

SJ)ring Creek,near Decorah, Iowa ..
Vernon Springs, near Cresco, ITowa .. ..
Trout Stream on Island of Marthas Vineyard ......
Gardiner River, Yellowstone National Parlk ...
Spring Brook, near Oxford, Mich .............

Applicanty in Michigan.

New Jersey.
Taptism River, tributary 1«
Lester River, tribatary to Lako Superior in Minnesota..

(25,000) |- .

sake Saperior in Minnosota.

U. 8. Figh Commission Station, IFort Gaston. Cal ... .. . 50, 000
Northville, Mich..... 23, 000
Dr. John Law, Loadville, Colo..co.nniiiiiiiiiiiiiiiiiaiia]oerrinnnnn. 126, 881
Lako trout:
Tlensnnt Lake, Sullivan County, N, Y...ooeaieieiaiiiaranionieernceass 265,000 f....oan-...
Sackett Lake, Sullivan County, N. Y .... .. . . 105,000 [+ eoeeenenn..
Oteego Lake, Otsego County, N. Y ...... R SR 11 ¢ O

Lake in Westchester County, N.
Wyoming Fish Corumission....

200, 000

Now Hampshire Fish Commi 50, 400
Vermont Iish Commission. ... 325, 000
Minnesotis Fish Commission.. . 250,000 |.... PR D
Nebraska Fish Commission. .. ... .o . oo ion. . 200,000 |.... IS PN
L. Chdzari, City of Mexico, for Ropublic of Mexico....... 50,000 [.... J
TU. S. Fish Commission Station, Neosho, Mo._............... (25,000)[.... IS RN
Cold Spring Harbor, N. Y. ..| (500,000} ].... [
Duluth, Minn............... ¢(1, 000, 000) e
Pino Iake,nearLa Porte, Ind . .ooiveiiieaa.... . N PPN 500
Elder, Green, and Otter Lakes, noar Fremont, Ind. ... . 390
Lako near Richmond, Ind .. ... ... .. o .. ... 1, 000
Lake Maxinkuckeo, near Indianapolis, Ind........o.... 1, 900
Applicants in Imdiama. ... oo o, 1, 150
Zukoy Lake, near Ann Arbor, Mich. e reeeeaieeaas . 2, 500
Applicavtsin Michigan ... .o oo iiiiiiiiiaa.. . . 1, 993
Stoney Creok, near Huntor Land, N.Y ... ... RN PR P 1. 000
Now York Fish Commission ..........o......coial. AR 1, 082
Applicants in Connecticnt.......co.oii il S - JR 1,480
Lako Superior, oft mouth of Lester River, Minn. ... oL, : 935,000 'eeerrainann.
Saibling: ] |
Now Hampshire Iish Commission. ............. ... . ... 4,000 ©............ eee ceeeans

Now York Fish Commission
TU. 8. Fish Commission Station, Craig Brook, Mec

Whitofish: !
Lako Ontario, near Sacketts Harhor, NV ... 1, 800, 000 .
Black River Bay, near Sacketts IHarbor, N. Y ... 1,000,000 1.

Chaumont BBay, near Chaumont, N,
Detroit River, near Detroit, Mich.......
Pennsylvania Fish Commission ...... .
Wisconsin Fish Commission .
U. 8. Fish Commisaton, Central Station, Washington, . C.....|a(6, 000, 000)
Lake Erie, near North, Middle Bass, and Put-in 13
Lake Erie, near Monroe, Mich ... ... ... ... .. ... ..., .
Indinua Figsh Commission
Delawarn Fish Conminiaaion .

10, 000, 000
6, 009, 000 ;

ay Islands ..

1, 000, 000

Now York Fish Connunission.. 1, 000, 000
Indiana Fish Commission ....... ... .. ... . ... ... .. . 10, 000
Midland Counties Fish Culture Establishment, Malver: .
Wells, England.......... R T TN {200,000 |aoeeiiieiinfeinens
V. S. Fish Commission atation, Duluth, Minu.................. €(26,250,000) Vs eeveavererolvnnerncscane

a Distributed as fry from Central Station.
b Distributed as fry from Coeld Spring Harbor Station.
¢ Distributed as fry from Duluth Station.
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A.—Details of distribution, 1889-90—Continued.

ol ' 2 . Adults and
Sp(,cu,,s and disposition. SZE8. Fry. yoarlings.
Whitofish—Continued,
Lake Huron, noar North Point, Miclliiaiisssssssceccsatisianioecccsaaens 2,000,000 .....coeee..
South Point, Mich......... 2, 000, 000 .
Sulphur Island, Mich .. 1, 400, 000
Middle Island, Mich..... 2, 000, 000 |.
Thunder Bay Island, Mich. 3,000, 000 |.
East Tawas, Mich........ 2, 000, 000
Miller Point, Mich .... 3,000, 000
Sturgeon Yoint, Mich. . 3, 000, 000
Mackinac Island, Mich 3, 000, 000
Lake Micbigan, near Epoutette, Mich .... 1,500, 000
Scott Point, Mich. 1, 500, 000
Manistique. Mich. .. 1, 500, 000
. Thompson, Mich ... 1, 500, 000
Long Lake, near Alpena, Mich ........... 2, 000, 000
Turtle Lake, near Montmorency, Mich .. 1, 0vY, 000
Grand Lake, I’'rosquo Islo County, Mich.. 200, 000 {..
Detour Passnge, near Hay Polut, Mich .oooeaeoioniaeionnn s 3,000, 000 |,
Lake Superior, off mouth of Loster River, near Duluth, Minn.|...... ' 24, 850, 000
Yollowstone River, Yellowstono National Park .....oiooin it PO

Twin Lakes, Yollowstoue Natlonul Park....oooeiiveaniniines

Brook pike:

Sangamon River, Decatur, TIL ..o viiiiieiienienioneann

Yellow perch:

Potomac River, near Washington, D.C...oooiviiiniiiani.n. I
Applicants in Maryland.....o..ooiiiiiieaiiaal .
Fiat Rock River, Flat Roek, Indl.ceeeeieerriiiennnnnn.

Big Blue River, Shelbyville, Ind. ... ...evveeieocennanae
Little Blue River, Ray Crossing, Ind...............c..
Brandywine Creok, Fairland, Ind «...ocoaeinenaeeens
Comua Creak, Waldron,Ind ........ .
Des Plaines River, Riverside, I . ... ..o viimeiiieianannn
Chicago, Bur]inf:mu and Quincy Railroad Compnny’s ponds,

Blue Ridgo, Ind «..ooooiiniiiiiiiias

Galesburg, I . el P ‘500
Island Lake, Waterloo, I1L, ... ves . .. [ 500
ScH¥ors Lakoe. Waterloo, 111 [N O PO P . 500
Mill pond, Red Bud, I1L......o...... . PP 100
Kipyplo Creek, Plymouth, IlL.......... T 150
Crooked Creok, Macony, Ill.......... .. JRO P 500
Biggor Hond Lake, Burdn]rh, m...... . S PR 50
Liftlo Wabash River, Lonisville, Il .. JR 480
City rescrvoir, Litehfield, 1............ . JR 400
Saylor Springs Luke, Saylor Springs, Tl............... R P ¥
Illinoia Central Railroad Company’s ponds, Clintou, I ..o iiifienn s 200
Private pond, Potomac, Il............... e ereeecenaaaane R 250
Kankakoo River. Kankakeo, Il .coooceoaaiei e, - evenaes 300°
Insane Asylum reservoir, Jacksonville, Il . ...t i 300
Deaf and Db Asylum reservoir, Jacksonville, .. oo Lo ieniiieaais 150
Macoupin River, Macoupin, TN . ...oooiiiiiiiiiiiiiiiiiiiac 150
Teaver Dam Lake, Macoupin, Il c.ooovinennioae oo N O 200
Mill pond, Monmouth, € 50

" Icho Lake, Kansas City, Mo ....... T 118
Pertle Springs, Warrenshurg, MO . ceimeimr e dooinil _ 760
Privato pond, Littlo Blue, Mo . ..covneeniirreieenoeenns e 345
Private pond, Indepondence, 1S (Y LR T e R PR R R PR TP PP 350
Reed Croek, Liborty, Mo......... . R N 200
James River, Nichols, Mo............ B P, 350
City water; works pond, Moberly, Mo ........... S .. 200
Lako at Soldiers’ Home, Leavenworth, Kans........ C 119
$ibloy Lake, Concordia, Kans .......coveveinonee. 575
Iake Geneva, Lake Genova, Wis cooeniioaeaonaonnn Ll . 1,020
Cedar Rivor, Waterloo, Jowa. .. ...oceiiiiiiiaianee O 200

Charles City, 1owa coooveeeeneivannes . 200

Cedar Rapids, Town ..o.ooiieeneeennn .. 300
Loke in city park, Keokuk, Iowna....ocooeraeeeee 100
Blue River, Milford, Nebr. ... ... ccooieiivaeeneer e 240
Toup River, Ravenna, Nebr ... .. ......cc..omeec ceen 250
North fork of Elkhorn River, Norfolk, Nebr...... el A 17%
Headwaters of Elkhiorn River, Stunart, Nebro...... . 175
Noebraska Stato fish ponds, South Bend, Nobr..... . 300
Sun River, Great Ialla, Mont ... coooineeeennees .. ! o 010
Mingonuri River, Mid-Caiton, Mont.......ocovennn .- . 200
Privato pond, Helena, Mont....oonoemerenener | .. 50

Frost, Tox....... 500

- Athons, Toex....... 400
Jones Fork River, Winslow, Ark 400
Barren River, ]iowlinF Greon, Ky .- 190
Shenandoab River, Riverton, Va. 320

H. Mis. 113

G
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Species and disposition.

Eggs. ‘ Try. | Adults and

yourlings.

Pike perch:
Pennsylvania Fish Commission ...cveeieiiscsicececiianiaeeas 18,000,000 ..oooveeeeeifonnens eeen
Now York Fiah Commission ... ....ccociiiiiiieaaiaiaaa .. 1,000,000 ..o ..iiiiiiiiaaii..

Whito River, n

Tributaries of White River, noar Shelbyville, Ind
Flat Rock Creek, near St, P’aul,
Turkey Lake, near Codar Beach, Ind.

Flint Lake, nea

Long Lake, near Valparaiso, Ind

Indiana Fish C

Twin Lakes, near Earlville, Ohio .
Cuyahoga River, near Ravenna, Ohio.
Mahoning River, near Warren, Olio ...
TEmbarras River, near Charleston, 111 ..
Sangamon River, noar Virginia, I1l1 ....
) near Petersburg, Il
Spring Lake, near Pckin, 1H

ackinace River, near Pokin, 111
Kaukakee River, near Kankaker, T1l
Chicago, Burlington and

City reservoir,

Lester Rivor, Duluth, Minn

Sea bana:

Buzzards Bay, off Maasachusotts const

White bass:

Indian Creek, New Albany, Ind
Silver Creok, New Albany, Ind
Tlat Rock River, Flat Rock, Ind.......

Big Blite River, Shelbyville, Ind
Comus Creek, Waldron, Ind
Sangamen River, Riverton, I11

Chicago, Burlin

City reservoir, Bolleville, IR .. ooiaiiii i, N
Kipplo Creck, Plymonth, 111 ..
Crooked Creek,
Bigger Head Lake, Bardolph, Til

Little Wabash

City reservoir, Litehficld, 11 ..._....0.
qrin{;a Lake, Saylor Springs, T1
Wabash Railroad Comnpany's ponds, Lanesville, Tl1 .
Jamea River, Nichols, Mo
wator-works pond, Moberly
Sibley Lake, Concordia, Kangas._
Lako Geneva, Liko Genova, W
Cedar River, Waterloo, Iowa....

Saylor

Cit

C

Freah-wator drum:

Indian Creok, New Albany, Ind
Silver Creok, N

Black bass:

Small lakes in cemotery, Winton Place, Ohio
New Al
Silver Creek, New Albany, Ind...
Tlat Rock River, Flat Rock, Ind..

Indian Creck,

Big Blae River, Shelbyville, Ind
Little Blue River, Ray Crossing, Ind
Brandywino Creek, TJairland, Ind
Comus Creok, Waldron, Ind
Sangamon River, Decatur, 111 ...
Des Plaines River, Riverside, I1 ..
Chicago, Burlington and Quincy 1
City reservoir, Belleville, 111,
Island Lake, Waterlon, 111. ..
Lake, Waterloo, 111

Schoors
Mill &)(m(l, Red

Kipple Creek, Plymoutb, 111

Crooked Creek,

Biggor Head Lake, Bardoiph, 111

Little Wabagh

City reservoir, Litehfield, 1M
Saylor Springs Lake, Suylor Springs, 111
Ilinois Central Railrond Company’s ponds, Clinton, 111..
Private pond, Potomuc, I

Kankakee Rive:

Insanc Asvlum reservoir, Jacksonville, I
Deat’ and Dumb Asylum reservoir, Jacksonville, 111
Embarras River, Charleston, 1l...........

Codar Rapids, Iowa.
Privatoe pond, I'rost, ‘Tex
Privato pond, Athens, Tex .......
Jones Fork River, Winslow, Ark

car Noblesville, Ind

r Valparaiso, Ind

omminsion

Belleville, IN

Bluo Ridge, Ind

rtonand Quincy R. R.

Macomb, Ill....
River, Louisville, Il

harles City, lowa

ew Albany, Ind

any, Ind

Blue Ridgo, Ind.

Bud, 1.0 0
Macomb, 1N,

River, Louinsville, It

r, Kantkakee, 111

Ind.

uincy Railroad Company’s ponds .

bn. ponds, Galesburg, 1N,

2,000, 000 .....
2,000,000 |....

5, 500, 000 [....
1, 500, 000 |-
500, 000 |- ...

=
g
=2
=
&

3,893, 500 1
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A.—Details of distribution, 1889-90—Continued.

) ! Qe v Adulte and
Specics n:]d disposition. | Tgga, Fry. voarlings. .
Black bass—Continued. ' A -}
Macoupin River, Macoupin, I11 .. ... ...oiiiiiiianiaa, [ P, 300
Beaver Dam Lake, Macoupin, I1l. ... oiiiiiiiinaanan, Y . 850
Mill pond, Monmonth, IN.............. e eeeieees e ceveen 100
Creve Coentr Lake, ('reve Caxtr, MO v eeeven i ocenneeaan e ooy ceeenn 270
Feho Lakeo, Kansas City, Mo ..ooooooii i aianeee i 1,865
Portle Springs, Wartenshurg, Mo ..o e 2, 855
Private pond, Little Blue, Mo .o.oonas, O [ 2, 085
Independence, Mo, ... ... T 2, 908
Reed Creek, Liberty, Mo........ e teeeteeaeaa . ean 300
James River, Nichols, Mo . ... ... PO eeen 150
U, 8. Fish Commission ponds, Neosho, Mo .......... cen 600
City water works pond, Moberly, Mo............. - 900
Lako at Soldlers’ lHome, Leavenworth, Kans. ... ... .. . 1, 865
Sibley Lake, Concordia, Kans. .oooovveiainennan... 2, 000
Privato lake, Monroe, Wis. .......oooiiieiaaas, .. 200
Lako Geneva, LonkeGeneva, Wia. .o ooovieaeiiain. . R P . 4, 940
Mixssissippi River, Ferryville, Wis PR [ T . . 1, 498
Cedar River, Waterloo, [owa coooeieeninii i iciiiaian. .. 1, 400
Charles City, Iowa, . Y . 1,390
Cuodnr Rapids, Jowa.......... . .. . 1,700
Spirit Lake, Spirit Lake, lowa.. . o]
Lake in city park, Keokul, Iowa. . 200
Blue River, Milford, Nebr........ N PR . 1,062
Loup River, Ravenna, Nebr. ... ooooiiiiiiiiiiiiiiiiiiiaie i eeeiean.s . - 1,963
North IFork Elkhorn River, Norfolk, Nebr....co.oeeevaniiai i, .. 175
Headwaters Elkhorn Rivor, Stuart, Nebr ... J 165
Neobraska State fish fmnds, South Bend, Nebr . [P P e 1,200
Sun River, Great Falls, Mont ...oooavooon o N P 4,358
Missouri River, Mid-Cafion, Mont........... Y O B, 1, 000
Private pond, Helena, Mont ..., . . . 100
Frost, Tex ...... O S IR 600
Athens, Tex ....... Y S I 1, 000
Jones Fork River, Winslow, Ark .. N SIS 790
Barren River, Bowling Green, Ky .. et iieiiaeat iieireceeeen 1,800
Privato pond, Gordonsville, Va. ... S 50
City reservoir, Charlottesville, Va. . P R P 113
North River, Lexington, Va........ et P R O . 640
Peony Falls, Marriottsville, Md ............... . N P, . 250
Delaware Fish Commission, Wilmington, Del.. ... . ... | I . 125
Crappie:
Small lakes in cometery, Winton Place.Ohjo...... ... ... .. .. 150
Indian Creelk, Now Albany, Ind..... . 200
Silver Creek, Now Albany, Ind. . 200
Flat Rock Rivor, Flat Ilock, Ind . R A . - 47
Blue Ridge, Ind - . Ceeieenen . 75
Big Bluo River, Shelbyville, Ind.... DN DU . 100
Littlo Blue River, Ray Crossing,In P F N F . 900
Brandywine Creck, Fadeland, Ind .. oooovoeeoaaaoaon oo L T . 100
Sangamon Rivor, Decatur, I ... oo, 350
Chicago. Burlington and Quiney Ra
Galesburg, THo.ocoo.ooooiaant A N PR 200
City roservoir, Belloville, TH.......... e o 800
Islind Lake, Waterloo, IN............ e eeirieareaaas |- B P 150
Schoors Lake, Waterloo, 111 . e et fovenn J 150
Kipple Creek, Plymouth, T11 . ...ooooeiiiaiine. . eees F 60
Crooked Creok, Macomb, Il . ooiieeieneaniiarinaen N S 150
Little Wabash River, Louisvillo, TH...c.ooooaviao i fi il o5
Saylor Springs Lake, Suylor Springs, X1, .......... R Y PO, 100
Insane asylum resorvoir. Jacksonville, TH ..o 1, 500
Deaf and dumb asylum roservoir, Jacksonville, Tl .o oo aiia ol Ll 500
Embarras River, Chatleston, Il ceueeveroeroorieeieeeeaeieeiiiiiioiiii i, 1, 500
Macoupin River, Macoupin, I ... ..o oo 1, 000
Benavor Dam Lake, Maconpin, I ... ..o.ooooaein. B B 900
Mill Pond, Monmounth, I .. ... .. iieiiaian. R S . . 06
Crevo Caznr Lalko, Crove Crour, Mo.....vveieannnns LR Er R L . 135
Pertle Springe, Warrensburg, Mo ... .oveeeeeeetnnns R R - 180
Private pond, Independence, Mo. .. ceseeeeeonnes L R P : 205
U. S. I'ish Commission ponds, Neosl s 13
Sibley Lako, Concordin, Kans .......... B 05
Private lake, Monroe, Wis .. ..ovieinivrnaeenoeneneee e ae 50
Lake Geneva, Lake Genova, Win . ...... L O 414
Miesissippi River, Forryvillo, Wi ... .cocoveiinanian L 2, 490
Cedar River, Waterloo, Towa ..o eiiiiiaeaan s F P P, 200
Charles City, Jowat..ooeovveeeneeneennennana oot 180
Lako in City Park, Keokuk, Jowa . ..coooonnnnoinn, e 100
North Fork of Ilkhorn River, Norfollk, Nebr.._.... P 176
Headwaters of Elkhorn River, Stuart, Nebr ..., [ PO eeeeereaaes 165
Nebraska State fish ponds, South Bend, Nebrooooooooo oo 0L 2, (00
Sun River, Great Falla, Mont...coveiiraeiaeaiia, e 648
Missouri River, Mid-Cafion, Mont ....cccooeaniaiiil, eeees L Y EE PP 200
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Adults aud
yearlings.

Species and dispoaition. ‘ Eggs.
Crappio—Continued: !

Private pond, Helena, Mont...ciceisassess teasas essesorsnns]ereranvancnn o5
Frost, Tex...coeeeveennnnnnn 200
Athens, Tox....... -- .- 150
Barren River, Bowling Green, Xy. .- e 800
Shenandoah River Riverton, Va ...eeeieeernneieennaea il 750
Rock bags: |
Applicunts in Maryland ......coeeieeeiiacinannns cees 150
Wost Virginia ... . 150
North Carolina .. 300
Virginia....... 411
Pennsylvania.. 375
Delawaro - cceeeeecieneann.n 75
Georgia.......... . 50
Arizons o.oooiiiiiiiannian 355
TexnB..oeeoe ooennn.n . .. . et 56
Republic of Moxico, City of Mexico......... [ P 150
U. S, Fish Commission Station, Neosho, Mo. ... . 275
North Fork of Elkhorn River, Norfolk, Nebr.. 1, 400
Headwaters of Elkhorn River, Stuart, Nebr... 1, 350
Sunfish:
- Flat Rock River, Blue Ridge, Ind 100
Big Blue River, Shelby ville, I.nd. .- 50
Little Blue River, Ray Crossing, Ind ........oooooaiaiiaoifiiiiibii, €0
Chicago, Burlington and Quincy Railroad Cq )
Galeshurg, Il ......... verennameien N 100
City reservoir, Belleville, 111 . ... e 100
Island Lake, Waterloo, I, ... oo iiiiiill. 300
Schoors Lake, Waterloo, Ill....... ... ... ... .. 300
Kipple Creek, Plymouth, 111 ...._. e 50
" Crooked Creek, Macomb, 11 ...... 25
Biggar Head Lake, Bardelph, Il ... 50
Little Wabash River, Louisvillo, Il . .......... 50
City reservoir, Litchfield, 11l ................. 100
Saylor Springs Lake, Saylor Springs, 111....... 150
Private pond, Potomac, 1. .. ... . .. . ... ... ......... 50
* Kankakee River, Kankakee, I11 ............. ... ..ot 65
Insane asylum resorvoir, Jacksonville, Il ... ... . 200
Deaf and dumb agylum rescrvoir, Jacksonville, Til 50
Embarras River, Charleston, Ill ............. . 2, 600
Macoupin River, Macoupin, 11l ..... e eeieeaanaea 50-
Beaver Dam Lako, Macoupin, Il ... et 43
Pertle Springs, Warrcensburg, Mo .. . . 185
Private pond, Little Blue,Mo ...... et 340
Private pond, Independence, Mo............... 247
Cedar River. Cedar Rapids, Iowa. 50
Blue River, Milford, Nebr .. 245
Loup River, Ravenna, Nebr ........ 250
Sun River, Great Ialls, Mont. ...... 100
Missouri River, Mid-Caiion, Mont .. 100
Private pond, Athons, Tex ......... e . 200
Jones Fork River, Winslow, Ark... . - 100
Barren River, Bowling Greon, Ky ........... Cieesiisieniaenns 300
Scuy}:
uzzards Bay, off Massachusetts coast......cocooiiecineioeecfianninaaa.e. 306,000 [--e0nnennn.n

Squetesguo : .

Buzzards Bay, off Massachusetts const..... Caeceeeaane N P, 227,500 |cevcecrannnn
Mackorel : .

Buzzards Bay, off Massachuscttacoast........ooooiiaia.o.. | GRE, 500 [eeeeennannnn
Tautog: [

BBuzzards Bay, off Massachusotts coast................... ... i 732,000 1ooennnnnnns

Massachusetts Bay, off Massachusetiscoast ............... .| ... ........ J4, 957,500 |ceeeaeannnnn

Vineyard Sound, oft' Massachusetts coast ................ ... 6, 826,000 [-cvceneacnen
Pollock

Massachusctts Bay, off Massachusetts coast .......... 14, 899, 000
Haddock:

Massnchusetts Bay, off Massachusctis coast ... . 5,192, 000

Vineyard Sound, off Massachusetts const...........ooooooei |, 28, 000
Flatfish: . -

Buzzards Bay, off Massrchusetts const...oveeneeneeenienineeidienenneon... 4,080,500 |.oovuannnn. .
Lobsters: - |

Galveston Bay, near Galveaton, Texns........................ P280,000 (...,

Buzzards Bay, off Massachusetts conat. ... ... .. .. ... [-oreeeenenes 4,511,000 |.....ooo...

L) L ' 44,280, 000 |261, 708, 606 383, 942

* Figures jncloged in parentheses are not included jn summations.
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B.—-Details of distribution, 1890-91.

Species and disposition.

Adults and
‘yearlings.

Carp:
Applicants in Alabamft coooevaiieia i
‘Callapoosa River, Cowles Station, Ala
Applicants in Arizona ...l
ATKUDSAY. . it
Washita River, Arkadelphin, Avk......ooovnen
Arkansas Fish Commission....... .
Applicants in California ..........
Colorado........ .. .
Colorado Fial Commission eriisiescacennes .
Applicants in Connecticut. .......ooiiiiiiiiiiiiai s .
* Delaware. ... Ceeeecteeremer e .
Delaware Fish Commiesion ..o vvereiienieaneraeiaaeaaeeans .
Applicants in District of Columbis «vvvvenvniiiiienianian.. .
- ¥lorida.......-con.... et .
Georgin - ooooiiioi.o.. e .
Chattahoochee River, West Point, Ga.o.ovovn oo, .
Georgin Fish Commigsion. ..o aiiiiii i, .
Applicantsin Idaho. . .coooooiieoiiiii .
B 0055 T ] .
Ilinois Figsh Commission e eceeaseeeaaae, .

Applicents in Indiana .
Indian Territor
Shawneo Lake, Shawnee, Indiau Tor: ereean

A Al .
Spring River, Quapaw Agency, Indian Torritory............. .
ApplcuntsinXowa . ... e .

Kansas.... S .

Kansas Fishh Commission

K

Cumberland River, Barboursville, Ky .

Applicauts in Lounisiana ....... e ereaerataiseeisaeaa.s
MAING « oottt
Maryland. ... .o iiii it e

Monocacy River, Frederick Junction, Md ........ ..., .

Patuxent River, Laurel, Md ...l
T'atapsco River, Relny House .......
Gunpowder River, Cockoysville, Md. ..
Llk ltivcr, Elkton, Md............... e
North East River, North East, Md. ...l
Applicants in Massachugett8. ...coooooiiiiiiiaeiiai i,
MiChigan . c.oneeiii i iiiiiciaiiieiia e
Zukoy Lake, Homburg Junction, Mich.....
Applicantsin Minnesota............
Miasissippi River, St. Paul, Minu. .
Lake Superior, near Duluth, Minn.
Minnesota Xish Commission, Minn.. ...
Applicants in Misaissippi.......oooooii
Poar: River, Jackson, Miss ...
Applicants in Missouri ..
Hickory Creek, Neosho, B
S$hoal Creek, Boyden, Mo
North Fork Spring River, Lamar, Mo .
Missouri Fish Comnmission. ...........
Applicants in Montana ... . e ..
NoObrask. cov e s inreriaiocernianiennnnn.
Novadn... . e veeieeeaeee ey
Neow Joraey....... e
New Humpshiro . . .
New Meoxico........ .. cees
Now York.......... fecoiccnerantinanans
QOquagn Lake, Do]‘msit_ ) 7 PP
New York Fish Commisaion ......ooooeviviiiniiniiaaeene.
Applicents in North Carolina...e.oeeeeenne .
North Dakota ... coovevvaneeens
[0 11 1 T LR
Muzzy Lake, Ravenna, Ohi
Twin Lake, Earlville, Obhio.. [P Creeee
T*undoerson Pond, Burton, Ohio....ceveeneennane
‘Bass Lake, Chardon, Ohio..... N
Applicants in Oklahoma ........
Pennsylvania.......
Brandywino River, Coatsville, Pa . .-
East Branch Brandywine River, Down e
Porkiomoen Creock, Perkiomen, Pa..coocoonvenenenn
Iennsylvania Fish Commission...
Applicants in Rhode Island.......
Sonth Carelina.....
Long Cane Creok, Abbeville, 8.C.
Applicants in South Dakota ......
TONnosses . .ovaeenes

LOXBBessesenstrronrroassstassossesoscsasornsens

A})plicnutsin](ent-uck_v.,........ MR
nney River, Vancoburg, Ky....oooveeniiiiniiianianiaa., .

cesecaseaste vpeecccecons
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[ ]
Species and disposition. Lygs. | Fry. ‘;&::}ﬁz‘g‘:d
Carp—Continued. .
Trinity River, Dallas, Tox...c.cvvicenereininirieneceeaannn, cetetseeeent seeseniaaann i 5, 000
Brazog River, Waco, ToOX ...coeeeiiniinreineieaeanannn.. 4, 000
San Marcos, San Marcos, Tex....ovvnns LT L L T T Ty Ou N A 6, 000
Texas Yacifle R. R. Co. ponds, Wills Point, Tex . R RN A 2, 000
Mesquit,Tex .. ........... 2, W0
Arlington, Tex............ 2, 000
Red River, Texarkana, Tex.....coovuuicean. .. 5, 000
Applicants in Utah ........ - 6, 840
Utah Fish Commission ........... ..o iaoeaiaa o . 2, 060
Vermont Fish Commission. [ P, 500
Ap])licam-s in Virginia ..... e R P, B, 350
Middle River, West View, Va ... | S S 7, 600
Ball Rup, Manassas, Va ............... S P Y 5, 000
Rapidan River, Rapidan, Va .......... AN PR P, 5, 000
Little River, Taylorsville, Va.......... e Y S 4, 000
Mattaponi River, Milford, Va.......... S 4, 000
Neabsco Creok, Freostone, Va.o.....,. Y .. 4, 000
Stoney Creek, Stoney Creek, Va....... Y PO, 4,000
Moherrin River, Belfield, Va............ e eiaaeaan R PN 4, 000
Cedar Rup, Cutletts, V. ..o.oooiiaienennianiae o b e, 4, 000
Rockfish River, Rockflsh, Vi . ... e 44000
Tye River,I'ye River Station, Va................. . 4, 000
Tecd Creek, Wytheville, Va .. ... R AU ISR 2, 405
Applicants in \\'ashingtmn ceen .. cen e 430
West Virginia ... . .. .. 570
Weat Virginia Fish Commission........... . 1, 000
Applicants in Wisconsin .................. 300
Wisconsin Fish Commission . ... 25, 000
Applicants in Wyoming...... . 270
Wyoming Fieh Commission. ... ... i 5, 000
Tench:
Applicantsin Colorado ... ... ... . ..o ... G0
Shawneo Lako, Shawnes, Indian Territory . . 1,000
Applicantsin Indiana ..................0.. 15
BUBAB. ...ttt it s 320
Monocacy River, Frederick Junction, Md. ... 400
Patuxent River, Laurel, Md.................. 1, 000
Applicants in Michigan............. ... ..., 30
Missourd........... ciereas 200
Hickory Creek, Noosho, Mo ..o..o..ooua.. ... .. 860
Shoal Creek, Bogyden,Mo..................... e 3, 500
North Ifork Spring River, Lamar, Mo........................ 4,000
Goldfish: .
Applicante in Alabama... ..., [ R [ 176
Arizona Territory.... I P 41
ATKONSas ... e [ P 462
Califoruia ..o i R PR 30
Colorado...... Y P 103
Connecticut... cee ) P, 24
Delaware ........coe.... 42
District of Columbia. 11,721
“Florida.. . 42
Georgin 270
Tdaho . R, 4
Applicants and public waters i . 1,796
Applicants inIndiana . ....... oo i i e . 814
Indian Torritory ........oviiirioviinvennedvinnnnnan o . . 124
Jowa....... - B A, 99
%gnnsxmk, . .. et o 860
entucky ................ E S D, 204
Lonislana ... I 170
Maino.........o o ¢
Maryland ........ooeiio . R U IS 700
Massachusetts ......... ... .. ... .. [N P 129
Michigan ... . ... ... LIl Il 48
Applicants and publiec watera in Minnesota ................ | .0 07T 398
Applicants and public waters in Missouri. . . DR U 11, 542
Applicants in Mississippi..... ... 00 D 48
Nebraska ....... I 78
Now Jersoy 252
New Mexico [
New York ... .. .o . 0 il 455
North Carolina.......... 174
Ohio......oo..... 283
Ontario oo ooiee i e . [}
Pennsylvania . N H N FPPS R 070
Rliode Tsland. . e 18
South Carolina.. .. . 170
South Dakotu . ... ... 6
Tennesseo...... Ceeeieae.. TS PO 400
L OXABe e et evernnrtrnrrnncaneneicaremnnanaeenailosasenneenns [ 503




Goldfish—Continuned.
Applicants in Utah Terrifory.......ooooiiiiiiaeneaiaaaan,

Shad:

Hudson River, West Point, N.

Chesapeake and Delaware Cnnal, Delawaro City, Del .......
Deolawure River, Lackawaxen, Pa ...oo...oii.. .

Bi
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Timber Creck, Westville, N.J ...
Cobansey River, Bzid[zatun N.J . .
Potomsac River, Fort W ushm"tun Moo,
U. 8. Fish Commission, Ce utral Station, Washiugton, D, C
United States Fish Ponds, W aslun;,tun 2 O b(2, 054, 000) ¢

Spocies and disposition. Tigus.

Vermonut......
Virginia .. ..

Weont Virginia
Wisconsin .........
Wyoming...eoo ...

Albany, N. NI

Delaware Water Gap, Pa. -
Tort Jurvis, N. Y........

Cullicoon, N. Y ...... .
Gloucester City, N.J.

Codar Run, Catletts, V@ ... ..o i iiaieaiaaealaeceaaaaaan

Occogquan Creck, Woodbrid 0, Vi
Chappawnnsic (,r(,ok uan ivn Va
Rappabannock River Frederic )\abmg V..
Mattaponi River, Milford, Va..............
Rockftsh River, i} ocktish, Va....
Little River, ’1‘n\'lorsvillo. V...
Potomac River, Wide Water, Va
Rapidan River, Rapidan, Va....... .
Tyo River, Tyo River Station, Vie .. ...l
Neabsco Creek, Freostone, Va..
Otter River, Lvin gton, Vi ooo.o.
Patapsco River, Relay, Md . .
Patuxent Rlvor, Laurel, Moo,
Mecherrin Rivor, Belfield, Ve ..o ooeeeanennnns
Stoney Croek, Stoney Creek, Va. ...
Nouso River, Goldshoro, N. C. ...
Yasquotank River, Elizabeth City, N.
Lumber River, Lumberton, N.C...
Newport River, Newport, N.C..

Congaree River, Colmmbin, S 3.
Savannal Rivor, Angusts, Ge

Ocmul
White

Flint Rivor, Reynolds. Gileeeeeeacnacnraneccnn
Alabama River, Montgomery, Ala........
Chattahoocheo "River, West Point, Ga..........
Chattahoochee Rivor, Bult.on, Gu. .........
Palmor River, Providenco, R.
Taunton River, Dighton, Muns ..............
Conpectient Riv er, Warchouse ]’omt Conn...
Hudwon Liver, West Point, N.

Brandywino Creck, Wilmington,
BluckDbird Creek, Middletown, Del..
Appoquinnack (,rcok, .\Iuldlutm\n ..
Smyrna Creok, Clayton, Del. ... _.....

Leipsic Creok, Croswold Del,, .
Jouos Creek, D()VOI Del......
Murdorkill Creok Fnlton, Del.
Mispillion Creok, Milford, Dal. ..
Broadkill Creck, IEleadale, Del.
Susquehanng River, Poach Bottom, I’a

Nanticoko River, Seaford, Dol .o.coveviieeens
Gunpowder Ri\'or (.unpo“dm Md.... .-
Rivor, BIKLOD, Md.o..oornnneaenans
North Enst Rj ver, North Xoast, Md.....
Bush Kiver, Bush River, Md .........--
Tucknhoo River, Quoon Anne, Md......
Chestor River, Chestortown, Md

Back River, Bacl. River, Md. - . .
Wicomico River, bulmhury,\ld . cees P

Elk

oo River, Macon, Gn ....
ater Creok, But'h-r Ga

Albany, N. Y. .. . . A
Noewhurg, N.YLL . . . . .
Glen Falls, N. Y.

Colwinbia, I’a.. el
Pites Eddy, Pa.......- .
near Battery Station.

14
—

a Distributed as fry from Loutm\ Statjon.
b Deposited fo: roaring and distribution in fall of 1891,

lagaz,361,000)!.

v Adults and
Fry. yoarlings.

360, 000

‘iG.} 000
820, 00U
723, 600
480, 000
568. 000
a51, 00

47, 000
637, 000
1, 030, 000

1, 800, 000
2, 550, 000
2,113, 000
2,056, 000 |..
1,800, 000 |
138,000 |..
137,000 :.
275,000 |..
275,000 |.
413, 000
495,000 |.

1, lﬁa, 000 1.
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_ Species aud disposition. ] Lggs. | Fry. Ay?ﬂl‘ﬁ:zsl

Shad.~Continued.

Satilla River, Waycross, Gi . c.ooeviiiinineisaaiiiinaa.. 1. 285, 000
Ocinulges River, Maucon, Ga...... . .. 240, 000
Ocklockneo River, Ocklocknee, Ga 600, 000

540, 060

Alapaba River, Alapaha, Gu........:‘:. o
....] 514, 000

Withlacooches River, Quitman, Gu.

Arkuansas River. Fort Smith, Ark .. . et 400, 000
Van Buren, Ark . e .. -1, 462,000
Wober Rivor, Ogden, Utah ...... . 500, 000
Benr River, Montpelier, Idaho. .. 671, 000
Bear Lako, Bear Lake, Ydaho ..o oo oo . 11,194,000 |.
Delaware Fish Conmission, Wil P Ty 000 |oeeeaanannn.
Savannah River, Angnata, Ga......o........o.. PPN PR ‘ 300, 000
Withlacoochoo River, Quitinan, Ga e F 513,000 1
Arkansas River, Ozark, Ark....... .. e .- A 800, 000 |
Potomac River, Washington, . C ... ..o i SR !
Quinnat salimon : !
California Fish Commission, Sisaon, Cal......................
E. Chitzari, city of Mexico, MOXico...ovvevrnann. ..
Soci6te Nationale d' Acclimatation, Puris, Franco . .
McCloud River, near Baird, Cal.......... PO
Trinity River, near Fort Gaston, Cal ..
Redwood River, Fort Gaston, Cal....................
Qregon Fish Comission, Warrendale, Oregon. ...... ..
Clackamas River, Clackamas, Oregon. ... ..., I
Atlantio salmon : .
‘Tributaries of Ponobscot River, near Craig Brook, Maine ... ... .. [P
Hudsun River,near Troy, N. X ... i ... PR e 10, 329
Landlocked salmon: | |
Pennaylvania Fish Commission....... ... iiiiiaio.. : 40, 000
Now York Iish Commigsion ........ . o 50, 000
Now Iampshire Fish Commission ! 50, 000
Mussachusetts Fish Commission .. . | 25, 000
Vermont Iish Commnission ........ . 25, 000
Nevada Fish Commission ......... . | 20, 000
Minnesotn Jish Commission......... ... .. ! 20, 000
Wilmurt Fishing Club, Newton Corners, N. | 25, 000
Bisby Fishing Club, Prospect, N.Y ... .. e ! 20, 000
Blooming Grove Park Association, Glen Eyre, Pa. ! 10, 000
George A, Starkey, Troy, N, H. (for A.N. éhency) . 10, 000 .
W. I. Greonough, Lachevrolieno, Canada ......0 ... | 10, 000 |-
Herr von Behr, Schmaldow, Germmany............... ! 20. 000
TU. S. Fish Commission Station, Washington, D. ... .. & (380, 000)!.
Northville, Mich...... . (30.000);..
Daluth, Minn...... ... .. (50,000)|.
Craig Brook, Me.... .. (21,900)
Sclhioodic Lake, Schoodic, Me..o. v vveeuennn... . I PR |
Green Lake, in Hancock County, Me. . N S |
Commodore Club, Hartford, Me...... . .. [N P 5,289 j..ooiaa...
Craig Pond, near tho station..... -

Green Lake, in Hancock Connty, Mc
Twin Lake, near Como, Wayno County,
Lako Superior, oft the mouth of Lester Ri
Loch Leven trout:
Mountainy Pond, near Green Lake, Mo oo voiiuii i an. ..
Loung Teland Sound, Glen Cove, N. Y .
Bayville, N.Y ..ot aenata.
Great South Bay, Noewton, N, Y .....
Nobraska Fish Commission......... .
Now Hampshire Fish Commission .............
Berkshire Trout Club, Great Barrington, Manss e
“W. P, Greenough, Iortneuf, Quehee, Canada..o.oeu oL,
. & Fish Commission Station. Cold Spring Hurbor, N. Y. ..
TJ. 8. Fish Commission, Craig Brook, Mainé ...........
Shoshone Lake, Yellowstous National Park ...
Lewis Lako, Yollowstone National Park. ......
Catfish Creck, Dubuque, Yowa................_.
Bloody IRun, Dubuque, Iowa . .........
Waskqukoto Creck, Dubuque, Towa. . P
Clear Creek, Lamsing, Yown .. ... oon. .o ..
Big and Little Blue River, Shelbyville, Ind ....
Tributaries of Eagle Lakeo, Warsaw, Ind.......
Private applicants in Michigan ... ... _. .
Ohio Fiah Commission at Toledo. .
Dayton ................ s
Garrottsville Anglors’ Associntion, Garrottsville . S
Privato applicants in Vermont ...... .. . J S leeiviiaiaes 2,260

a Estimated product of 2,144,000 fry deposited in May, 1890,
b Distributed as fry from Central Station.

¢ Distributoed as try from Cralg Brook Station.

d Distributedas fry from Cold Spring Harber Station.
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Specios and disposition. Tigpn.

Try.

Adults and
yoarlings.

Rainbow trout:
Starrnces Creelk, Starrneen, Pl coieisesisissesessiosrasessascfescessssess.
Cliarles Run, Monkton, Md. .. ooiiieiiiaiinciiarorcannceecsfocens .
Carroll Run, Monkton, Md ... ... . i i e
Boo I'ree Run, Freeland, Md......ooo o iiiiiiiiiiiiaeia]seens
Creeks near Now Market. Md ..
Tributary of Gunpowdoer River, Long Green, Md ............].-...
Tributary of Deer Creek, Bolair, Md C..ooieeeiiaeiiiai s
Tatapsco River,Glen Falls, Md . ... ... ... ..o foaian
Western Run, branch of Jones IFalla, Baltimore, Md ... ... |.....
Big Hunting Creek, Mechanicstown, Md .. ... ]omnns
Little Hunting Creck, Mechanicstown, Ad .
Applicants in Maryland ....c..oocovieiiiiiiiiiiii e
Burns Brook, Dolawure, N.J ......... .
Jacksouburg Creek, Dolaware, N.J ... PO P
Yards Croex. Hayncsburg, N.J......... J U
Blairstown, Haynesharg, N.J ... .. e
Musconiwunﬁ: Creok, Huckotistown, N. J R P,
‘I'rout brook, 11 v
New Hampshiro Fish Commission
Vermont IFish Commigsion........

ackettstown, N.J ... ... J R PO .

11,081

5, 000

Jolm H. Gordon, South Bend, Wyo. . ... e
Hon. Otto Gramm, Laramie, Wyo.................. A 5,000 |
W. C. Harris, American Angler, New York City...... 10, 000 ;

E. Chézari City of Mexico (for Mexican Government) ..... .. 25, 000 °
1

Midland Countios Fish Culture Establishment, Malvern

Wells, England . ... ...l 15,000 |
Horr von Behr, Sehmaldow, Germany «....ooooiioiL 10, 000
13. Warner, Swiss consul, Havre, France, tor the Goverument

of Switzorland ..o e e 40, 000

Frank H. Mason, Franktort on the Main, Germany
U.S. Tish Commission Station, Neosho, Mo

Reoedy Creck, Concord, V. . ovveeiierrrrnrcssasrserssnismerecfeoocoroaceans
Flat Creek, Lawyers, Vo oo eenoeoon I [
Fowl Ground Creck, Rodwood, Va ...l N PO
T'ributaries of Clinch River, Tazowell, Va. . . [N P

Big Cedar Creek, Clevelnud, V..o BN R
Tats Run, Wytheville, Viveeoo oot N
Colvin Run, Herndon, Va ..ocovrveeeennanaieaaaan. RO T

Elk Creok, Natural Bridge, Va .. R PO

Appliennts in Virginia........
‘I'rout and Mewdow runs, Romney
BIL.E Sandy Creck, Bruceton Mills,
M:ll Run, IFairchauce, Pa...... .
Alder Run, Kylertown, ’a. .. . U R
Carmul Run, Kennedy, Pa.......... IUPRRRRRRE SRR,
Waste-Houso Run, Shenandoah, Pa............. . .. N PP
Trindle Run, Mochaniosburg, Pu-..coooaeaiiaioil, Jewennn
Cochlin Run, Mechaniesberg, Pacooooooooo il I S .
Yollow Breeches Crook, Williams Grove, Pa. T [
Applicants ju PenngyIVARIN. ..ooo oo iaeieiiiee e e
North Irork, Swananoa River, Black Mountain Station, N. C..|.c.ovnenenn.
Sugar Fork, Swananos River, Black Mountain Station, N.C..|............
Stony Fork. Swananos River, Black Mountain Station, N.C..|......ceeene

Flat Creok, Black Mountain Station, N.C . .o.iaieiiiiiiiaai]osaroarenns. .

Yadkin River, Salisbury, N.C ............ FO R P

Elkin, N.C ..... eeeeeiaaaans I TR
Applicants in North Carolina . ereentieeeeaeaas [ PP
Dykosa Crock, Rome, Ga ....... e Jeeeeeain
Applicants in Georgit. oo .iiein it iiiiairaiecaneefiiaea e
Bast Cohoba Rivor, noar Birmingbam, Al . .ooooiiiiiiiannacdieenrecenn.
Liussy Creek, Floronce, Ala... . . S P
Cypress Croek, Iloronce, Ala. . Y
Applicants in Alnbama ..... . eoosovenoann

Yormont...ioeoiieniiies eveoeancnnann
Taat Branch Cedar Creek, Meredith, Mich..
North Branch Codar Creck, Moredith, Mich
Tobaceo Cresk, Hatton, Mich........cooenn-

Chippewn Creok, Hatton, Mich. . ....cooeevoenton . IR IR
Stacy Crook, branch of Sturgeon Rivor, Vanderbilt, Mich_. ... L. .. . ..
Applicants in M#:]nlgnn .................................

1 B L1 I L

Trout Run, Avonin, P's ........... U
Hickory Creek, Newton County, Mo .....

$aynham Branch, Newton County, Mo ...
Big Loat Crook, Racino, Mo .........avenn

(20.000)[. .
Central Station, Waskhington, 1). C . ... «@ (25, 000)|. .

Yivo Mile Crock, Nowton County, Mo. ..ol feeetenceeas
" aDistributed as fry from Ceutrol Station.
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B.—Details of distribution, 1890~-91—Continuned.

Specios nud' disposition. Eyues. % Fry. ?S.:lrlltx‘;é:d
Rainbow trout—Continued. |
North Brunch Indian Creek, MeDonald County, Mo...oveeeeifeccvannanan. leeeieiaan 400
North Fork of Elkhorn Creek, McDonald County, Mo ....... .. .. . 400
Sugar Fork of Buffalo Creek, McDonald County, Mo ... ... .. 400
Big Sugar Fork of Elk River, MeDonald County, Mo ........ .- 400
Little Sugar Iork of Elk River, McDonald County, Mo....... .. . . 400
Jones Creek, Jasgper County, Mo ...l . eeeas 400
Turkey Creek, Jasper County, Mo. . ....eoo il PO R, 400
Tributaries of Shoal Creek, Jasper County, Mo ........... ... o . 400
Small Lake, near Joplin, Mo . .. .oooiiiinetiiiiiiiiiiiiiiiiaiiaeeia i caes . 200
Spring River, Jaspor County, Mo PR vee 500
Crane River, Stone County, Mo . .. 500
Sac River, Ash Grove, Mo...... . .. . 801
James River, Turner, Mo... . e aeeeanann BN . 800
Gascounnde, Mansfield, Mo .............. beresrieseteiseastenes . . . 800
Big Branch, Gasconado River, Cabool, Mo . .. PO R PP .. 846
Copper Mine Branch, Carter County, Mo.. . P .. 500
Applicants in Missonri . fereeeeeaanaan P .. 1,000
Marmaton River, Fort Scott, Kang. ..o iiiiiiiaeaiiiinn, L N aes 1,048
Marisdescygmo River, Bolsconrt, Kans ...oooo il e . 1, 050
Big Sugar Creck, Boiscourt, Kang ....... . i . 1,077
Five Mile Creek, Leavonworth, Kans. ... e treeeeieea R . 200
A})pli cants in Kunwas ..o ceeieecaeaseans . cedleln . 2, 200
War Eagle Creek, War Englo Mills, Ark....oooonannciti s 4970
Tributaries of White River, Fayetteville, Ark.. R .. o 1,847
A{)plicnnts in Avkansas........... e eeivreeeieea.s S | 1,400
Von Bebr trout: i 1
Great Brook, Green Lake, Maine ... ool t
Heart Pond near Orland, Maine. .. ..oooooiiii oot b
U. 8. Fish Commission Station, Leadville, Colo..............
Starrucen Creek, Brandt, Penusylvanin. oo
Hemlock Creck, Stevens Point, Pennsylvania............... .
Lake Superior off mouth of Lester River.. ... J .
Baptism River,in Minnesota.......... e
Nebrasks Fish Commission.. . et 10, 000
Wyoming Fish Commission. ... R 20, 000
Minnesota Fish Commission. eeereaiea, 20, 000 |.
Otto Gravom, Laramie, Wyo . . 5,000 t....
A. N. Cheney, Manchester, Vt. 10, 000
A. B. Smith, Bellevue, Ohjo.cooooooiiin .. 25, 0U0
. P. Greenough, Portnoeuf, e, Canndit...--.- 10, 600
E. Chazari, Mexico City (for Mexican government) .. . 10, 000
U. S. ¥, C. Station, Wythoville, Va...ooooiiiiiieiiaiienen (40, 000)
Central Station, Washington, D, C...... a (28.009) |..
Noosho. Mo, ..ol e {28, 000) |, . .. R
Duluth, Minn. ..o il b o(20,000) ..o i
Nez Peret Creek, Yellowstone National Park....oooooo i, e eeeeanean 9, 800
Thornington Pond, Romeo, Mich ..ol e P 250
Catfish Creek, Dubuqgue, Iowa. .. e . cee 300
Bloody Itun, Dubuque, Iowa ... ettt P . 300
Wasqukoto Creok, Dubuque, Town .. ..ooooiiiiiiiiiiiiii]ean e, . .. 300
Clear Crock, Lansing, Jowil. ..o eeeie e e 1, 800
White River, Noblesvillo, Indiftma ... o.overioiiaaiiiaaneeforeaecaanens .. . 450
Big and Little Blue River, Shelbyv . 900
S‘pcnrﬂah Crevk, Spearflsh, South Dakota........ 350
‘Lributaries of Monominee River, Marinette, Wia. . 450
Ohio ¥ish Commission, Toledo, Onio . ... . O N . 525
Dayton, Ohjo.....0ccovneness S PN 900
Garrettsville Anglors® Association, Garrettsaville, Ohjo ... .0 . . 460
Applicanta in Ohio .......cor.onin ereiteeie et eaaa, 270
Jioosac River, North Adams, Mass ... e eciieae 430
Otsego Creck, Oneonta, N, Y.......... ceteeeceaaes 425
Applicants in New York................. F O P PP PPN 455
North Branch of Indian Creck, Stella, Moo ... B P P 400
Sugar Forkn‘of Buflalo Creek, MeDonald Count. . R | O 400
Big Sugar Fork of Elk Rivor, Pinoville, Mo... . 400
South :ork of Elkhorn River, Indiana Springs, 400
Little Sugar Fork of Elk River, Pinoville, Mo..oovaeiieonns . 400
Joues Crook, Fidelity, Mo, .. ... .. .o i e iee s . 400
‘Turkey Creek, Scotland, Mo ......,... T 400
Graud River, Harrisonville, Mo S P . 815
Spring River, Jasper Conuty, Mo ..., [ DU R, 1,200
Crano Creek, Stone County. Mo ..... S R 500
Yiney River, Cabool County, Me .. .. e eesesieseageeel ey vasaa s e 1,750
Bull Creek, I'nola, Kans..J.o.... . ... P [ 840
War Eaglo Creek, War Eaglo, Ark....................... R 1,000
West Iork, White Rivor, Fayettoville, Avk «oooveoeneaennnn. R 2,000

« Distributed a8 fry from Contral Station. b Distributed a8 fry frow Duluth Station.
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B.—Details of distribution, 1890-91—Coniinued.

Adults and

Specics und disposition. Egus. Iry. yoarlings

Von Behr trout—Coentinued,
Applicants in Arkansas...............
Delaware Itish Commission.....................
W. C.Harris, “*American Angler,” Now York €
New York Fish Commission ... ... .......0
1. S. Iish Commission Station, Northville, Mich ..
Craig Brook, Mo.............

Brook trout:’
Moose Pond, Hartland, Me ..ooooneiio i
U. S. FFish Commission Station, Leadville, Colo ...
Starruces Creek, Brandt, Pa........coovieiiiiann.n
Hemlock Creek, Stevens Poiut, Pa...... .
Applicants in New Joraey «..............

Gen. Goo. W. Hooker, Brattleboro, V 26,000 |. ..
Dana Yearson, Northampton, Masgs, ...c..oo.ovee e . 20,000 4. ..
1. S. Fish Commission Station, Wytheville, Va............... (20, 000)]. ..
Contral Station, Washington, D. € ....1  a (25 000)f..
Neoshio, Mo oot e (20, 000}]. ..
Weat Fork of Gardiner River, Ycllowstone Natiopal Purk...loooaeeoeeees .
Catfish Creek. Dubuqitg, L v oevevnnrieieiin i
Bloody Run, Dabuque, In ....... N
Wasqukoto Creek, Dubuquo, Ja. .o ooineniiiioiiien e
Cooloy Creek, Lansing, In.. :
Greene River, Werley, Wis .....
Creeks tributary to Menominco R .
White River, Noblesville,Ind....................
Turtlo Lake, Alpena, Mich... ereeeeieeeas
Sand Creek, Grand Rapids, Mich..... . .oiaaiiiaiiints
Rush Creek, Grand Rapids, Mich.eoioeieeiiiiiaiiiiionn :
Spoarfish Creeok, Spearfish, 8. Duk.co.oooaiiiiiiaiiiieorennn
Applicantsin Indiana. .. ..o ooi i
Ohfo Fish Commission, Dayton, Obio. ..o oioiiaiiiiinigian.
Qhio IFish Cominisgion, Loledo, Ohio. e viiiirieiiaiiiinnicninns
Hoosac River, North Adams, Mags ... cooceeeieaieeiaea i,
Hey wood Creek, Weston, MABH. e ieveeieencaeeacccaeaanan e
West Pasture Brook, North Hatfield, Mass. ....ooooieein oo
Applicants in Massachusetts ..ooo.ooiviniiiiiiani i il
Ton-Mile River, Dillon, Colo.cvveiiaiiirreromcmeenaaa it S
Snako River; Dillon, Colo ... ooiioiiiiiniiiiiiieniiiieaens
Platte River, Estabrook,Colo. . .c.oviiiiiiiiiiniiaiinan,
Willow Creok, Dillon, Colo ... oo iiiiaiiiiiiaaaa
Grape Creek and tributarios, West Clitt, Colo. ..
A‘))plicnnta in Colorado ... ... .. ..iiiilll
Wyoming Stato I'ish Commission ..o iiaeiaaa. . i

Applicants for stooking publicstrenms near Rapid City, 8. D2

in South Dakota

Otto Granin, Laramie, Wyo..........
Lester River, near Duluth Station........ cenvaane .o
Lako trout:

Plenannt Lake, Faltsburg, N. Y ..ocooieinaoes e PN P

Whito Lake, Liberty, NoY ..ovoeviamniianaaane. IO PN

Sheldrake Lake, Hurleyville, N, ¥ o mreeeanaas

Tound Lake, Rockland, N.Y _ooeiiiimiierriniinnneaaonen e

Guilford Lake, Guilford, N.Y ......

Comforts Pond, Susquehnnna, Pa.....

Lake Hopatcong, Lako Hopateong, N e .

Lake Eriv, nonr Pat-in Bay, Ohio ..... R B

Minnesota Fish Commisslon.....ocooviriomemieiiiiiiaiaees

Now Hampshire Fish Commissfon.........ooooiiiiiiaeieees 500, 000

Rhodo Island Fish CommisRion.......cceevveenee eeeen 20, 000

Wyoming ¥ish Commiesion c..o.o.oiiiiiiiieininiianeee 100,000

Nobraaka Fish Commission .....o.ceeeeeiiianerenceceaennnns 50,000 |..

Jolm H. Gordon, South Bend, Wyo ......ooiemvicioeannae.- 60, 000 |.

C. Ir. Stoddard, Granville, N, Y. . ooi i iiieiaenoneeer 10,000 |.

Blooming Grove I’ark Association, Glen Eyro, Preeecenennes 635, 000

E. Chizari, City of Moxico (for Mexjcan GGovernment)....... 50, 000

U. 8. T, C. Station, Cold Spring IHarbor, N. Y ceiciiieianeenes b (500, 000)
Dulutly, Minn . ..ooioiiiiaiiniaeneeaeeene ¢ (504, 009)
Put-in Bay. Ohio......... cresicenemneseon (200, 000}

. Central Station, Washington, D. C......... @(100,000)...........ceeieiunnnn
Whiteflah Lako, Piorson, Mich. . ceeenieoareaiacesmmvenneeneaiieceacen 31500 |ceemennnnen
Sand Lake, Sand Lake, Mich...... B LR ceevmenaaas| 40,500 [oaaiaaal..s
Crandall Lnke, Codar Springs, Mich.....ccoeveriveereeeeen. .. .

South Lake, Cedar Springs, Mich...cooviveenemreerevereane .. .
Mooro Lako, Cedar Springs, Mich .. .
Lincoln Lake, Spencer Mills, Mich. . e
Prutanta, Mich c.oeomiies e e e
Gowen, Micl....ooiiiacenerameaceienae.s )
Curley Lake, Harrard, Mich oo .ooiiiivenenarienian i .- B3 AT 1 DO
a Distributed as fry from Central Station. ¢ Distributed aa fry from Dulnth Station,

b Distributed as fry from Cold Spring Harbor Station. d Distributed ns fry from Put-in Bay Station.
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B.—Details of distribution, 2890-91—Continued.

Species and dispusition.

Adults and
yoarlings.

Lake trout—Continued.
Myers Lake, Zockford, Mich .....oooonoiiiiiiiiiiian,

Zukey Lake, Hamburg Junction, Mich ...
Walnut Lake, Oakland, Mich ..............
Selkirk Lake, Shelbyville, Mich. ..
Fatal Lake, Greenville, Mich .....
Baldwin Lake, Greenvillo, Mich ..
Burgess Lake, Greenville, Mich. ..
Murray Lake, Touia, Mich ........
Fern Lake, Grand Rapids, Mich ..

Reed Lake, Grand Rapids, Mich .. e rea e

Lake Odessa, Lako Odessa, Mich ...
Cawmp Lake, Sparta, Mich...........
. Carp Lake, Provomont, Mich . .
Meberts Crock, Moberts, Mich......
Mainstay Lake, Watorford, Mich.....
Orchard Lake, Orchard Lake, Mich ...
Union Lake, Ozkland County, Mich...
Cooley Lake, Qakland County, Mich..
Applicants in Iowa .ooocvniieanan...
Michigan....
South Dakota ... ....
Lake Kampeska, Watertown, S, Dak..
Lake Maxinkuckee, Marmont, Ind...
Applicants in Indiana...... erensans
Ohio...........
Shenango River, Sharon, Pa..
Hampton Lake, Yardley, Pa.
Applicants in New York.....
Rhode Islund..
Vermout .......
Maryland ..... . .
Now Joraey . .....oooiiiaiia...
Shoshono Lake, Yellowstone Nutional Park ...
Lewis Lake, Yellowstons National Park....... .
Lako Superior, off tho month of Lester River in M
Lake Monozia, in $t. Lonis County, Minn .....co.oen.....
Lake Superior, oft the mouth of Lester River ..

Elk River, Rutledge, Mo...... et e reteee e tma s enane
Whitefish :

Lako Outario, near Oswego, N Y .ol
Lako Ontario, near Sacketts Harbor, N.Y ...

Ohio Fish Commisaion .......oo...coooiil

Ponnsylvania Fish Commission . e
Wisconsin Fish Commission. .. . et
Carl G, Thompsen, Warren, Ind .. . e reeeeeaeaes
Lako Erie, near I'ut-in Bay, Olio . e ebeeaeaaaas

Now York Fiah Commission ....oco.ovoviiei oo on ...
Herr von Behr, Schoeddow, Germany ..........coovoeiana..
Midland Counties Iish Culture tablislunent, Malvern

Wells, Bogland .. ..oo oot ieie e ieeeeieaeeinanans

U. 8. ¥, C, Station, Duluth, Minn................... et

. Central Station, Washington, D.C. ...

Put-in Bay,Ohio ..........cooiiiill .-

Lako Huron, north of ‘Thunder Bay Island.
nour Middle Island ..........

East Tnwaos... ..

Miller ’oint .. ........

Sturgeon Point.......o... ...

Lako Michigan, near Erpou!’nt,te and Warchonse ..

Nanbinway and Scott Point. . .

Lake Superior, near Whitefish Point..... 0.0 0.
Straita of Mackinac, near St. Ignace.

Detour Passage, noar Huy Point. ... .

Thunder Bay, ncar Sonth Point and Sca

Subphur Island

. North Point............. . .

Lake Superior, near mouth of Lestor RIVOr «voveveerneeenn...
Yglnxsmno River, abovo the falls, in Yellowstono National

ark . oeoeee.. [N

Smelt:

Potomac River, near Chain Bridge, D. C

Yellow perch:
Chicago, Burlington and Quincy Railroad resorvoir, Rio, 1l1..

Sangamon River, Decatur, 111 ..,
Lakes in vicinity of Greenville, T1
Virginia, T11.

Big Flat Creek, St.Paul, Ind.............. o A I
smull private pond, Indianapolis, Ind........ovvvveernnnn..

1,500, 000 |-
1,500, 000 |...
2,000,060 1..
2.000, 000 |.

IR

20, 000
3, 400

a Distributed ns fry from Duluth Station. b Distributed as fry from Centrul Station.

eDistributed as fry from Put-{u Buy Station.
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B.—Details of distribution, 1890-91—Continued.

S . s e Adults and
Specics and disposition. Eggs. TFry. yearlings.
Yellow perch—Continued. :
Big Indian, Now Albany, Ind. ....oooiiiiiiiiiiiiiiioniaeailoceoacncces O, 257
Silver Creek, New Albany, Ind ... ..t cioioiiiiiiiiiniianes]oraeonaonnns . 200
1ine Lake, La Porte, Ind...... e teieeraaineeeesseeranra]ieee e 50
Elknhart River, Elkhart, Ind. ........... . J . 50
St. Joo River, Elkhart, Ind..........._... . Jeseeeniaiain 50
Simmons Lake, Blkharty Ind ..o ooiveeiiaiaaaaan.. R PO . . 50
Jilk River, Goshen, Ind o .ooooaiooooe ceeen R et 100
Taglo Lake, Warsaw, Ind... e N PSP . 50
Massinneawa, Marion, Ind . .eeeviroaiiiianieie--- R P TR 50
White River, Anderson, Ind .. e eteeieaaaeeaan JRS . 35
Jowa River, Iowa Ifally, Jowna . ... iiiiiinane. N PR 385
Lone T'roe Lako, Burlington, Iowa.......ooooveennns .- T 510
Cedar River, Cedar Raplds, Town ........ . JE . J . 280
Towa River, Decorah, lowa..oonenioan.nn- J e ereiaaan 400
Middle Creck, Maplo Hill, Kans ceen S R T . .- o0
Mill Creek, TPoxico, Knns .. covvnmiiineaniaeenennn JEN P .. 3 06
Mill Creek, Alma, KADB. . coovvinnn it Y O . 98
spring Pond, llolliday, Kans e FPY PN . 100
Creck near Burton, Kans ..o....oiiiiieiinieeen. JR P 100
Wakerasa Creok, ‘Lopeka, Kans.ooooooieiiiiiiiaiianiaiiiiieeienieeadoiiiaienn 100
Chiseaki River, Nashville, Kans ....... 100
Calvary Creeli, Coldwater, Kans . ...oooeeaaienn.t . . 100
Elm Creek, Medicine Lodge, Kans ... S PO . . 200
Falls of the Rough, Roughdnle, Ky...c.oooinntn R O P 300
Lake Cockeroll, Independence, Mo.......o.oo. ... PR R [ 195
Big Hole Itiver, Butto City, Mont..........oiiiiimioiiliceien it 2, 607
Weber River, Ogdon, Utall ceoivevroooeiio e[, 200
Utah Lake, Battlo Creok, Utah ccveeriiiomiiaiii e eeiiiiiirane i iiians 4306
Lake Colville, Sprague, Wnsl. c.ooeo oo iiiniiieneeoeec]onianainnn 30
Loon Lake, Loon Lake, Wash. ... oo B o 25
Washington Lake, Senttle, Wash.....ccooovaeaue S I 237
Applicants in Penmaylvanin. . ..ooooeiiaiosiiianiiiiiiiinn i Ceeeveens [
Pike porch:
Pennsylvania Fish Commiasion ... . .coooooioiioiio..1 58,000,000 |............
West Lake, Knlamazoo, Mich........o.ooovieanen. 500, 000 |- -
Gourdneck Lake, Xalamazoo, Mich..o...oooonn.n. e 750, 000 |-
Gum Lake, Plainville, Mich.....o.oooeoinins e . 1,250, 000
Wotmore Lake, Allegan County, Mich............ . : 375, 000 |-
- Dumont Lake, Allegan County, Mich........ ... : 375, 000
Miner Lako, Allegan County, Mich . P . 750, 000
Swan Lake, Allegan County, Mich. 500, 000
Littlo John Lake, Allegan Connty, > . 250, 000
TLake 16, Allegan County, Mich........ . 250, 000
Turkey Lake, Cedar Beach, Ind................ .. 8, 000, 000
Lake Maxiukuckes, Marshall County, Ind........ 800, 000
Clenr Lake, Springfield, 1. coo.ooviaooonn 2, 000, 000
Kankakee River, Kankakee, T11........ . 6, 000, 000
Susquehanna River, Snsquehanna, Pa . 5, 000, 000
Bass Lake, Chardon, Oblo...oooooiiiiaiiia.. 2, 300, 000
Summit Lake, Akron, _()hio . eeneaeieaa. 8, 250, 000 |. .
Brady Lake, Xent, Ohio. ..., e ..\ 3,100, 000
Muskingnm River. Zanesvillo, Ohto .............. .. 1 10,000, 000 |.
Raveung Lake, Ravenna, Ohio..ooooveviniennaon . 2,200,000 |.
Malioning River, Newton Falls, Ohio...ooeeenene 1,000, 000 |..--
Goaugn Lake, Garrettaville, Ohio.... .- 850, 000 |....
Lake Erio, near Bass Talund, Oldo.....coeenenon. .. 1,800,000 |....
Cloveland, Ohio ..o.oooivaiiinean 1, 000, 000
st. Louis River, Foud du Lae, Minn...oooooeenenn 2,000,000 |............ .
Minneaota River, near Mendota, Minn ..ot o 5, 000, 000 |..
Mankato, Minn.......... ..| 5,000,000 |..
Leater Rivoer, near Dulnth, Miun..ooooonioiiee e 100, (00
Black baus:
Applicants in North Carolinf.......ooooiiiiiiiiieniceeonenns
South Carolina.......
Tonnesseo ...........
Chicayo, Burlington and Quincy Ra
Lakein vicinity of Columbiag, ..
Sungamon River, Decatur, Til..... 500
Lakes in vicinity of Shirley, I11.... 200
Lebanon, I 150
Waterloo, Ill... 450
Greenville, Ik, . . 300
Embarras hiver. Charleston, 111... 2,280
Lakos in vicinity of Virginia, I11.. 1, 200
: Macomb, IN.. ) 300
Spoon Lake, Seville, Il ........... 500
ox River, McHenry, Il}........ A 404
Taylor Lake, Grays Lake, Il ..... 200
Second Lake, Gravs Lake, Ill..... 493
Du Page River Ngervllle, 1l.... s 800
Kaskaskis River, Keysport, Ill...ccocveeeeneeccnenaiariniiibiianienaadociiiian et 200
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B.—Details of distribution, 1890-91—Continued.

s : i o Prv Adultsand
Specics and disposition. Xgus. Fry. yearlings.
Black bass—Contimued,
Big Muddy RiTer, Do Sot0, Tl veveeevearaenennnnn 150
Lakes in vicinity of Carbondale, Il ... ... ... ..., .. . 150
Anna, Il oo oLl E S 150
Cache River, Ullin, IN ... ... oo | 150
Flat Rock River, Flat Rock, Ind........._... B P R, 300
Big and Little Blue Rivers, Shelbyville, Ind ... ... ... |, . 0 77" : 300
Small lake near I't, Wayue, ¥t. Wayne, Ind............ ... | ... ... 7" ceee 100
White River, Richmond, Ind..... .. ... oo o . ol .. 1v
Big Flat Creck, St. Paul, Ind....oooeeanon oo | .. 880
Small private pound, Indimm)lv Mo, Tud oooooenoo oo ... 100
Big Indian, New Albany, Ind.ceoeooiiunniinenniaaa L0000 . 1,008
Silver Creele, New Albany, Ind ... ... . . ooommmypeee .. 060
Pino Lake, La PPorte, Ind . ................._. P T F . 250
Llkbart River, Elkhart, Ind ...... B T P . 164
St.Joe River, Elkhart, Ind...._... L P M .. 183
Simmonas Lake, Elkhart, Ind.............._... . N P .. 183
Elk Rivor, Goshen, Ind ......ocoeiioia ..., . . e v . 250
Euglo Lake, Warsaw, Ind.cc.coeeeeann i . . R P, . 276
Massinneawas, Marion, Ind... e .. U PN . 275
White River, Anderson, Ind ........o... . ... .00, . e 315
White River, Indiannpolis, Ind eooeeneoooie oo oo .. Y PR 850
Iowa River, Iowa Fnlls, Town......._. U P [ R . 1,475
Louo Tree Lake, Burlington, lowa.. .. [P I .. . 2,440
Cedar River, Cedar Rapids, lowa...... [P M. . 300
Towa River, Decornh, Towa ..o .. PR 1,475
Des Moines River, Ottimwa, Yowa ... .. . ... Y P PO 200
Big Creok, Rome, Jown ................. R A P 200
Skunk KRiver, Mount Pleasant, Iown. . e 200
East Nodawuy River, Valisea, Jowa .. . 100
Middle Nodaway River, Valisca, Iowa ceen .. 100
Railroad resorvoir, Moxon, Iowa....................... . 200 -
Des Moines River, Albia, Towm ... .................. [ . 200
West Nishuabotna River, Hastings, Towa ............. 250
Deos Moines River, Lovey, Towa............. . Cere- [ 200
Nishnabotna River, Red Oak, Towa . . 250
Middle Creek, Maplo Hill, Kans ..... .. 528
Mill Creck, Poxico, Kaus.eeeoeurueen ..., . . 328
Mill Creek, Almn, Kans ...................... . . 328
Spring Pond, I{oliiduy. Kans ..o . 350
Creck near Burton, Burton, Kans. ..., oo ... 00 Lo Ll .e- . 150
Wakerasa Creck, Topeka, Kans ... ooo....... T R FUP . 350
Chiscaki River, Nashville, Kana............_... .. P PO 400
Calvary Creek, Coldwater, Kana .. Ceeeeeieie . vfeeeann 350
Elm Creek, Medicine Lodge, Kans. ... .. .. .. N P 1,200
Private pond near Nicholasvillo, Nrcholasville, Ky...... ... . 75
Lake Iillerslio, Danville, Kv...................." P . 75
Lake in vicinity of Veranilles, Ky.... ... ... .. . " . 277
Covington. Ky ... ... . . [ . 100
Walton, Ky. ...oooo ol [ P . 100
Snow Island, St. Jgnace, Mich ©...... S P, 800
Lake Cockerell, Independence, Mo Y I 000
Salt River, Hunnowell, Mo .. _._............... ... .... B N P 250
Chariton River, Chariton, Mo . ... el R 250
Big Hole River, Butte City, Mont............._...... . B N 1,340
Oquags Lake, Deposit, N.Y ..o . ... .o L o . . 200
State fish pondas, New York Fish Commission. B P 200
Muzzy Lake, Ravenna,Ohdo ..o ....... . e 580
Bass Lake, Chariton, Ohio......... ... .. . .o . o 470
Mahoning, Leavittsburg, Ohdo ..o Lo |l ) . 500
Susquebanna River, Easton, Pa_............ .. Il .. . 200
Lake Kampesta, Watertown, 8. Dak . F O ... .. 800
Weober River, Ogden, Utah............. ... [ [l 300
Utah Lake, Battlo Creek, Utah. .. e TS IR N . 1,480
Lake Colvillo, Sprague, Wash. ... .. ER T PP S . 150
Loon Lake, Loon Lake, Waslt.e........ ... . /777777 R P 300
Washington Lake, Seattle, Wash .............. . .0 777 770
Williams Bay, Genova, Wig..... . /[ 777 . 1,886
State hatchery, Laramie, Wyo et R, .. 710
Applicants in Pennsylvania ......... . P PN DU, 100
. Dolaware.............. .. e . 25
Big Patuxent River, Laurel, Md .. ... . P 60
Middlo Patuxent River, Laurel, Md. .. ... . 777 S 77
Crnppiu: | i
Chicago, Burlington, and Quiney Railroad reservoir, Rio, IIE. .., L, P P veen 380
Lake in vicinity of Colnbia, 111, ... .. ! . . 385
Sangamon River, Decatur, 111 . ; 500
Judge Waldin's Iake, Clinton, 209
Lakes in vicinity of Shirley, 111.. . . 198
Lebanon, IIL. . ... 160
Waterloo, 1L .. ..., 535

Macomb, Il....... ... .. . .. . . . . . . 200
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Crappie—Continued.
Spoon River, Sevillo, T1l ..ol PN P P 500
Fox River, McHenry, 111 ... .. .. ceen R et 496
Pistangna Bay. McHenry, T11. .- C e P [ e 400
Taylor Lake, Grays Lalko, Fil. ... .. . T F eeeeaeieaan 200
Second Lake, Grays Lake, Il ....... . O .. 205
Du Pago River, Naporville, 1N .. ... et F .. 500
Kaskaskin River, Keysport. IN...... e temateeieeen eenanaeaas .. . 100
Big Muddy River, Do Soto, 1. .. O F et eieeaaen 100
Lakes in vicinity of Carbondale, Il . 100
Anna, Il . . 100
Coche River, Ullin, I ... ... 100
Flat Rock Rivor, I'lat Rocle, Ind ... ool o0 P . .. 304
Big and Little Blue Rivers, Shelbyville, Ind.....oooooaviiiiifooao .. o 394
Sugar Creok, Philadolphia, Ind.ocooooiiiniiii il 5
Tlat Rock River, Louisville, Ind..... N 150
Blue River, Knightatown, Ind....... .. FR R P . 150
West Rivoer, Conbridgo.Ind ... - FO O . 150
Whito River, Richmond, Ind . . e . .. 75
Big Flat Creek, St Panl, Ind ... e . P 680
Sniall pri\'utnlpon(l, Indianapolis Ind. cee P .. 100
White Ravoer, Tudianapolis, Ind........ .- F O P . 630
Iowa River, Towa Falls, Towa ....... eeee F T .. . 250
Daes Moines River, Ottumwai, Towa . 200
Big Croek, Romo, Towa.............. .. 200
Skunk River, Mount I'leasant, Iowa ....... P I 200
East Nodaway River, Valisea, Iown ... O T, 100
Middlo Nodaway River, Valisoa, lowa . .. PP P 04
Railvoad reservoir, Moxon, lowa..... .. cen P 200
Des Moines River, Albia, Jown ........ .. O e , 200
W. Nishnabotna River, Hastings, Iowa.. N e 244
Dea Moines River, Lovoy, TOWR o coiee i oii e iiieeceraiefieenaannnaas i 175
Nishnabotua River, Red Onk, Towa. ... . N e 238
Middle Creck, Maple Hil), Kans . R et 120
Mili Creck, Poxico, Kans ........ . cean J N P e 129
Alma, Kans ..... e . L P e 131
Littlo Kentucky River, La Grauge, Ky cees N 100
Tralla of the Itough, Roughdale, Ky.... e . 720
Private pond near Nicholasvillo, Ky . 75
Lako Ellorslie. Danville, Kv ..o e 5
Lako in vicinity of Vorsailles, Ky... et P .. 370
Covingten, Ky. .. PPN F O . 100
Waiton, Ky...... IS O . .. 100
Snow Tsland, St. Tgnaco, Mich ....... cees P P . 400
Lake Cockrell, Indopendence, Mo...... vee R . . 600
Salt River, Hunnewell, Mo............. eaen B . . . 150
Chariton River, Charjton,Mo............. D . .. 150
Lakoes in vicinity of Nobraska City, Nobr .................... RO B .. 1,450
Oquagn Lake. Deposit, N Y ..o .o . .. 280
State fish pouds, Now York Stato Fish Commission.... ... .| ... .. ... .. 200
Agent railrond (‘mnimny, Waverly, Pa.....ooooooi PO I 150
Delawarve River, Callicoon, NJY oo, cees N .- 150
Lackawaxen, Pa..oo.o 0. cee FR .. . 126
Port Jorvis, N. Y. - e, . 250
Susquelianna River, Baston, Pa ... . . . 50
Pennsylvania Iish Commission, Allentoy 75
Susquehanna River, Harrisburg, Paooeennnoonvn. . Jg.. .. 300
Lancastor, . ccooovniini FR R . .. 350
Lakoe Kampesta, Watertown, S. Dak.............. e Ceeea e .. 300
Washington Lake, Seattle, Wash...... e 285
Williams Bay, Gonova, Wis ........... .- cee 405
State Hatehery, Larmaie, Wyo......... . 1,470
Middle Patuxent River, Laurel, Md .. [ERRRIPPPN ces 49
Big Patuxont River, Laurel, Md....... - - . 46
Applicants in Delaware ... .- . 25
Pepnsylvania .. 50
Rock bass: .
Applicants in Virginia..............ooiin 1,450
Toennesseo ....... . —ee e 477
North Carolina .. 200
Pennaylvania. ... 636
Maryland...... 450
Delaware IFish Comnuission. .. .. ‘ 450
Lako in vicinity of Columbia, 11 .. 490
Judge Waldin’s Lake, Clinton, 111 ...« ceee ! . 200
Lakes in vicinity of Shirley, 1 ......... .- .. 200
Lebanon, I ..o .. R .. 200
Waterloo, 111, 495
Embarras River, Charleston, Ill.. . 382
Taylor Lake, Grays Lake, Il1. .. 100
Second Lake, Grays Lake, Ili... l ...... . 192
Dua Page River, Naporvila. Ill...o.oveaiiniiae-onns ereanan R T F N 400
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Rock basa—Continucd.
Kaskasgkin, Koysport, X1l veeeeveensecacinoaeeaieinennaeeecoeeanidoo . .. 100
Big Muddy River, De Soto, X1 . ... .. oo N 100
Lakes in vicinity of Carbondale, Il ......... P e . 100
Anna, Il ool . 100
Cacho River, Ullin. i1, ... ..o o o oo e . 100
Flat Rock River, Flat Rock, Ind...............o... ... ... |cooo oo . 300
Big and Little Blue rivers. Shelbyvillo, Ind .......... .. . 4 o . 177" .. 300
Big Flat Creek. St Paul. Ind.....> .. LA PR R D 195
White River, Indianapolis, Ind. O [ P . * 370
Codar River, Cedar Rapids, low R O 185
Towa River,Decorall, JoWa........oueenieenauennnnnnnn.. I DU . 300
Des Moines River, Ottumwa, Towa. oo oo e e ... R P 134
Big Creek, Rome, Town ... ... e [ DU 133
Skunk River, Mt. Ileasant, Towa.............coo ... . ... P O 133
East Nodaway River, Valisea,lowa......................... R P 100
Middle Nodaway River, Valisca, lowa. . [, .. [ P 100
Railroad reserveir, Moxon, lowa. . ... . D P P, 200
Des Moinos River, Albia, Towa . ........_................. ... [ P 200
West Nishnabotna River, Hastings, IowWiteeeeeeuee e aeenonsdoeenni i 250
Des Moines River, Levey, JTowa .......... e 200
Nishnabotna River, Red Qak, Jown.....oouoovii i oonois i oaeaa i 250
Lakes in vicinity of Pee_Weo Vaulloy, Kentucky .. T 60
Little Kentucky River, La Grange, Ky . .coee..o... B B P 50
Falls of the Rough, Roughdale, Ky..... e P e 470
Lake in vicinity of Versailles, Ky................... JE P N 84
Covington, Ky ..............._. PO 100
Walton, Ky .......... ... 100
Snow Island, St. Ignace, Mich.............. v 300
Lake Cockerell, Independence, Mo. ........ 105
Salt River, Hunnewell, Mo ......_.. . 100
Chariton River, Chariton, Mo. P, ... 100
Oquaga Lake, Deposit, N.Y ...... .. FE PR PP . 490
Neahoning River, Leavittsburg, Ohio..:......_...... .. R R P . 395
Doluwaree.llivor, Callicoon, N. 'Y .... ees e e hee. . 50
Lackawaxen, Pa .. O [N [ . 25
Port Jorvis, N. Y .. s . 50
Susquehanna River, Easton, Pr....ooooeioiuniinuarinn ol . . 50
Pennsylvania Fish Commission, Allentown, Pa..............|o....... o .0 - 50
Susquohanna River, Harrisburg, Pa............ ... .. 1. .. R PO . 150
X Lancaster, Pa ...l R P . 150
Lake Kampesta, Watertown, 5. DaK v.eveuueeeennennenneenn|oonoo oo . 350
‘Williama Bay, Geneva, Wis. .. ....oooiiiiiui i . . N FO . 297
State hatchery, Laramie, Wyo...... .- . 200
Potomuc River, Washington, D.C ............... .. N P 59
Flaghole, Spring River, Soncea, Mo..o...cooviiiiiivnn. . ... Y P 1,368
Sunfish:
Chicago, Burlington and Quincy Railroad reserveir, Rio, I .. |......ooo oL, 500
Sangamon River, Decatar, ..o .. ... ... ... ... .. ... . ... e e 495
Smnll lnke near Fort Wayne, Ind........ e . 04
Big Indian, Now Albany, InQe.eeevenneennenenn oo, . 250
Silver Creek, New Albany,Ind........oo. oo ... . 238
Iowa River, Decorah, lowa.............. 200
Ag‘:mt Railroad Company, Waverly, Pa . 50
Lake Knm]mstn. Watertown, 8. Dak . . 150
Lake Colville, Sprague, Wash .. ..veeieereeeenneeneraeeeneeoas]orerconeeonidoaeennnnn.. 25
I.oon Lake, Loon Lake, Wash B 25
Applicant in Peunsylvania .. B 15
Potomne River, Washington, D.C .....oonvai oot i T 130
Spaniah mackerol : : | I
Oft mouth of Chosapeake Bay, near Capo Charles, Va......_.|....._... .. | 776,000 ;. evenvennnnn
Massachusetts Bay, off Cape Aun, Massachusotts. ......... . l ____________ | 18,968,000 | ...........
Vineyard Sound, oft' the Massachusetts coast................. [, 36,416,000 [-veennen....
Pollock : |
Massachusctts Bay, off Capo Ann, Massachusetts............\....__ .. . 14,827,600 iee.oi.nnn...
Haddock: : !
) ]\ém]usnchusot-m Bay, off Cape Ann, Massachusetts............ Lo, 78,500 I ............
Flattlsh: :
Vinoyard Sound, off the Massachusotts coast. . ... .oo..oonn... | ........... .| 3,350,500 - ceteencas
Lobsters: . ) [ |
Vineyard Sound, ofl' the Massachusotts const. - .onneen oo oo . [ 3533,500 ...,
Total® (oo !152,129, 650 |264,076, 0667 ! 2,016, 152

* Figures inclosed in parentheses are not included in summations,



