REPORT

OF TOR

UNITED STATES COMMISSIONER OF FISH AND FISHERIES

FISCAL YEAR ENDING JUNE 30, 1892.

The following report exhibits the work of the Commission during
the year commencing July 1, 1891, and ending June 30, 1892,

For the current expenses of the work appropriations as follows were
made by Congress: ‘

Compensation of Commissioner

....................... $5, 000
Propagation of food-fishes..__......... ... .. ... ... 1553, 000
Distribution of food-fishes ............ .. ... ....... 50, 000
Maintenance of vessels.. ..., .. .. .. e et 45, 000
Inquiry respecting food-fishes......................... 20, 000
Statistical inquiry...o.ooooo .. 20, 000

295, 000

Details of the expenditure of these appropriations were submitted to
Jongress December 1, 1892 (Mis. Doc. No. 10, House of Representa-
tives, Fifty-second Congress, second session)

DIVISION OF INQUIRY RESPECTING FOOD-FISHES.

This division of the Fish Commission is charged with the inquiry into
the causes of the decrease of food-fishes in the lakes, rivers, and coast
waters of the United States, the study of the waters of the interior in
the interest of fish-culture, and the investigation of the fishing-grounds
of the Atlantic, Pacific, and Gulf coasts, with the view of determining
their food resources and thus directing and promoting the development
of the commereial fisheries.

The responsible direction of the work has continued, as heretofore,
under Mr. Richard Rathbun, the assistant in charge. A review of the
more important operations of the year will indicate how important and
diversified are the dutics which devolve upon him, and how diligent
and capable has been his administration,
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On the Pacific coast the principal investigation related to the fur-
seal fishery of the North Pacific Ocean and Bering Sea. The informa-
tion sought was the ascertainment of other, if any, hauling-grounds for
the seals on the Alaska coast than those of the Pribilof Islands, the
relations that might exist between the American and Asiatic herds,
and aknowledge of the pelagic habits of these animals. These inquiries
were conducted for use in connection with the preparation of the Ber-
ing Sea case before the proposed Tribunal of Arbitration at Paris.
By direction of the President, on July 9, 1891, the steamer Albatross
was placed at the disposition of the agents of the Government detailed
to visit the seal islands, Doctors 1. C. Mendenhall and C. Hart Mer-
riam, The ship sailed from San Francisco July 16 and did not return
till toward the close of the following month, too late to permit her
return to northern waters to prosecute the intended inquiries, and they
were deferred till the middle of March, 1892, when they were taken up
under the nominal divection of the Secretary of the Treasury, the
instructions, however, emanating from the State Department and the
Fish Commission. A general outline of the information gained, as also
of the cruise of the vessel, will be found in the :u,(,oulp(mymg report
of Mr. Rathbun.

Upon the return of the Albatross to the United States on August 22,
1891, she was occupied in an investigation of the fishery resources of
Puget Sound and the Strait of Juan de Fuea and in some incidental
fishing and dredging trials till September 18, from which date till the
following March she was transferred to the direction of the Secretary
of the Navy for use in the determination of a practicable route for a
telegraphic cable between San Francisco and Honolulu, as provided by
the act of Congress approved March 3, 1891,

On the Atlantic coast the principal work of the division wasan investi-
gation, through the agency of the schooner Grampus, of the distribu-
tion and abundance of fishes in Chesapeake Bay and adjacent waters,
and the conduct of inquiries off the southern coast of New England
for the purpose of determining.the physical characteristics of the bLelt
of water bordering the coast through which, in their seasonal migra-
tions north and south, so many important fishes pass, the changes
which occur therein, and the causes for such changes. A large part of
the year was spent by the steamer IMish IIawk in the delineation of the
oyster-grounds of Chesapeake Bay and the determination of their con-
dition, with a view of ascertaining the possibilities of increasing the
product of this mollusk.

Through arrangements made with Dr. John A, Ryder, experiments
were conducted at Sea Isle City, N, J., for the purpose of determining
some practical system for the (,Oll('('t}lOll of oyster spat so as to poumt
the utilization of areas of muddy bottom not suitable for oyster-planting
by methods now employed. The study of the food of oysters,and of
the relations of oysters to their environment in that respect, was cou-
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ducted near Hawpton, Va., by Dr. John P. Lotsy, of the Johuns Hopkins
University.

Toward the close of the last fiscal year arrangements were I}Iade
with Dr. Bashford Dean, of Columbia College, New York, to investigate
the systems of oyster-culture pursued in France and other Europe:%n
countries. The reports on these inguiries have appeared in the bulletin
of the Commission under the titles “Report on the Present Methods
of Oyster-Culture in France,” and  Report on the European Methods
of Oyster-Culture.”

The more important investigations of the Commission at the Woods
Holl Marine Laboratory were in relation to—

(1) The embryology of certain sponges indigenous to the Vineyard
Sound region, which are themselves of no economic finportance, but
are related in their development ang habits to the more impox"tant
forms of the Gulf coast—by Dr, H, V., Wilson.

(2) The anatomy, embryo]ogy, and habits of certain important crus-
taceans and mollusks—by Profs. Patten, Herrick, Fernald, Xellogg,
and Conklin, _

(3) Continuous observations through the entire yéar by Mr. Vinal N.
Edwards in reference to the habits, abundance, and wmovements of the
important fishes of the New England coast, and the temperature
conditions existing and influencing their mmovements. The most inter-
esting result of his obsexrvations for the current year was that the

menhaden, in part at least, is an inshore spawner. The observations as

yet are too few in number and over too small an arca to warrant any

general conclusions, but if more extended and continued observations
Adisclose that this habit is general for the species, the necessity of reg-
ulation of the menhaden fishery by reasonable restraints will be as
evident and imperative as for the shad and other anadromous species.
In connection with the general stuady of the interior waters, special
attention was given during the year to the Rocky Mountain region of
Montana and Wyoming, and of Texas, with the view of determining, in
accordance with the special directions of Congress, suitable sites for
the location of fish-hatcheries. Inquiries were also made coneerning
some of the water-courses of Ohio, Indiana, Kentucky, Tennessee, North
Caroling, New York, and Wisconsin. Incidentally, in the work of this
division, an investigation, in response to complaints, was made of the
pollution of the Susquehauna River near Havre de Grace, Md., pro-
duced by the overfiow of the waste liquors from « large mill manutae-
turing paper from wood pulp.

At the various rearing-stations of the Commission the amount of
their product has been from time to time greatly aftected by the pres-
ence of disease caused both by peeuliar conditions of surroundings and
by parasitic animals. Several special eases received the attention of
the division during the year, and investigations looking toward a comw-
prehensive study of the subject, on which successful fish-culture so
greatly depends, bave been inaugurated.
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In the prosecution of its investigations this division has had the able
assistance of a number of gentlemen connected with our colleges and
other institutions of learning, to whom acknowledgment is hereby
made by the Commissioner. The names of these gentlemen, and the
special inquiries on which they were engaged, as also the fuller details
of the work of the division, will be found in the accompanying report
of the assistant in charge,

DIVISION OF STATISTICS AND METHODS OF THE FISHERIES.

During the fiscal year 1892 the work of this division continued under
the general direction of Mr. J. W. Collins, assistant in charge. He
having been designated by me as the representative of the Commission
on the Government Board of Control of the World’s Columbiar Expo-
sition, and his new duties requiring and receiving most of his atten-
tion, the immediate direction of the work of the division devolved upon
Mr, Hugh M. Smith, principal assistant. His report of operations
for the year is appended to and constitutes a part of the report of the
Commissioner. A briet summary of the more important features of
the year’s work in this division is here given.

This division is charged by law with the study of the methods, rela.
tions, and statistics of the fisheries with a view to their improvement;
the study of the resounrces of the fishing-grounds of the Atlantic, Gulf,
and Pacific coasts, and the determination of methods for the develop-
ment of the same; the collection and compilation of the statistics of
the fisheries of all portions of the United States, including persons
employed, capital invested, and guantity and value of products, and

- the preparation of reports relating to the inquiry.

The geographical scope of the field investigations of the commercial
fisheries undertaken by the division during the year had reference to
the work accomplished during the two preceding years, when the
attention of the office was directed to the New Iingland, South Atlan-:
tic, Gulf, and Pacific States. The fisheries of the Great Lakes had not
been canvassed since 1885, and no complete study of the fishing indus-
try of the Middle Atlantic States had been made since 1888; and it
was, therefore, in these sections that the field force was placed. The
regular inquiries heretofore conducted at Boston and Gloucester were
continued.

The canvass of the figheries of the Great Lakes placed the office in
possession of interesting and useful data, showing the condition of the
industry in the calendar year 1890 and permitting the institution of
important comparisous with 1880 and 1885. A full synopsis of the
results of the investigation is given in the appended report of the
division, and the complete report on the lake fisheries will be found in
the appendix (pp. 361-459). ‘

The fisheries of the Great Lakes have from an early date attracted
much attention, not only in the States directly bordering thereon, but
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throughout the country. The general interest which has been'mfm}-
fested has been due to the great extent of the industry, the dissimnl-
larity of tho fishes from those taken in other regions, the important
fish-cultural operations which have there been carried on, and the
probability of a more speedy and complete impairment of the supply
by overfishing than would be possible in the case of fisheries prose-
cuted in the open sea. .

This Commission has endeavored to keep well informed regarding
the condition of the lake fisheries. In 1885 the thorough canvass
made by the office disclosed a very satisfactory state of the industry,
the output of the commercial fisheries in that year probably being
larger than during any previous year. Several minot special studies
were also undertaken in the lake rogion in the years intervening
between 1885 and the next general canvass in 1891, .

The results of the inquiries conducted during the year show that,
taking the entire region into cousideration, 9,738 persons were directly
employed in the industry, 85,420,778 was invested, and the value of the
catch was $2,471,768.  Theyield of the principal species was as follows:
Whitefish, 12,401,335 pounds; lake trout, 12,800,441 pounds; sturgeon,
4,289,759 pounds; lake herring, 48,753,349 pounds; other fish, 35,563,647
pounds.

Geueral comparisons for the entire region show that in 1890 the
number of’ persons employed, the amount of capital invested, and the
quantity and value of the catch were greater than in 1880, while the
number of fishermen and the value of the cateh were less than in
1885, although the investment was considerabl y larger.

A knowledge of the variations which have occurred in the abundance
of the principal fishes, as determined by the cateh, is of great impor-
tance in shaping legislation and applyin g fish-cultural methods for the
maintenance of the supply. Whitefish, which in 1880 were taken in
larger quantities than any other species, were surpassed in 1890 by lake
trout and lake herring; the decrease in the output was 43 per cont
between 1880 and 1890, and 30 per cent between 1885 and 1890. The
cateh of lake trout increased to only a slight extent sinco 1885, but was
almost twice as large as in 1880. The yield of sturgeon has exhibited
a steady decrease, which was especially marked in the last five years.
The most noticeable change has been the catch of minor whitefishes,
usually classed nnder the general name lake herring, of which the cisco
(Coregonus artedi)is thetype. From the second place, which these fish
occupied in 1880, they advanced to first in 1885, and maintained the
same relative rank in 1890, beeoming, at the satne time, the most valu-
able of the lake fishes. The aggregate production of all other species
was about the same in 1890 as in 1885, and was somewhat more than
double that in 1880,

The general increases and decreases which have occurred in the yield
of the different fishes must not be regarded wholly from the standpoint
of abundauce, but should be interpreted in conunection with the special
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conditions prevailing in each lake, among which may be noted variations
in the amount of apparatus used and the transfer of fishing operations
from one lake to another or {from American to Canadian waters in the
sawe lake.

During the fiscal year 1892 the field investigations in the Middle
Atlantic States were, on account of the small force available for such
duty, confined to the basin of the Chesapeake Bay and to the adjoining
ocean shores of Maryland and Virginia. The extent of the fisheries
prosecuted in this region justified the very complete inquiries made,
and fully warranted the expenditure of the time necessary to study
the statistics and methods of the industry in all the tributary streams
of the region to the limits of economic fishing. This basin is the most
productive inland fishing-ground in the country, if not in the world;
the quantity of products withdrawn from it annually is enormous, and
the value to the fishermen is over $10,000,000, or more than one-fifth
that of the fisheries of the entire country, while the number of persons
immediately connected with the industry is about 65,000 and the capital
invested is nearly $10,500,000.

" An interesting question comes up in connection with the considera-
tion of the fisheries of this region: In view of the enormous annual
drain on the fishery resources, what is their present condition com-
pared with auy earlier year for which data are available, and is the
supply apparently being maintained? Since 1880, an increase has
occurred in the fishing population amounting to over 18,000 persons,
of whom two-thirds are fishermen proper and one-third shore employés.
A corresponding advance has taken place in the amount of the
invested capital aggregating over $2,250,000, the increase represent-
ing the use of larger numbers of boats and praetically every forin of
fishing appliances. Especially worthy of comment is the remarkable
augmentation in the number of pound nets operated, indicating a ten-
dency to substitute this more modern class of apparatus for the less
effective means of capture that formerly prevailed.

The increase in fishing population and apparatus would naturally be
expected to produce an augmented yield, provided the supply had not
been seriously impaired by overfishing. The returns show a general
advance in output commeusurate with the increases noted. The aggre-
gate increase in the value of the yield is about $3,274,000, or nearly 50
per cent, a sum in which most of the important products are repre-
sented.

Foremost among the fishery resources of this region is the oyster,
the value of which is about four-fifths that of the entire fishery output.
The conservation of the oyster supply is a question that has received
great attention, and the anticipation of a serious reduction in the
output under existing methods is borne out by the data at hand.
Notwithstanding an increase of nearly 10,000 oyster fishermen and
$1,800,000 in the capital devoted to the oyster industry, the yield of
oysters diminished over 1,500,000 bushels, although the market value
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of the output was considerably greater, the average price increasing
as a result of the comparative scarcity. It is hoped that the States
immediately interested in this industry will adopt such measures as
will not only secure the preservation of this important natural resource,
but will permit an expansion of the fishing operations and ultimately
an increased production.

The inquiries conducted by local agents at Boston and Gloucester,
Mass., referred to in my previous reports, have been continued. The
detailed study of the fisheries centering at these cities is warranted by
the great importance of the industry. The investigations cover the
operations of a large proportion of the oftshore fishing fleet of New
England, and the information obtained has permanent value in per-
mitting the institution of comparisons by whick the condition of these
important fisheries from time to time may be clearly judged.

The work at Boston has been efficiently porformed by Mr. F. T
Dimick, who has unusual opportunities for collecting data by reason
of his wide acquaintance with the fishermen and his position as secretary
of the Boston fish bureau. ~ At Gloucester, Capt. S. J. Martin, a retired
vessel fisherman of extended experience, has rendered very satisfactory
service. .

The quantities of fish landed at Boston by American fishing vessels
in 1891 was about 70,000,000 pounds, having a value to the fishermen
of $1,840,000. The fish most largely represented in the receipts is the
haddock, of which over 33,000,000 pounds, valued at $324,000, were
landed. Of cod, the next important fish, 16,655,000 pounds, worth
$548,000, were brought in.

The receipts of fish at (iloucester directly from fishing vessels are
larger than at Boston; they consist chiefly of salt fish, while the fares
landed at Boston are practically all fresh. In 1891, about 77,000,000
pounds of fish, valued at $2,785,000, were taken to Gloucester by the
American fishing-fleet. Of this amount, fresh and salt ¢cod constituted
over 44,000,000 pounds, worth $1,563,000,

During the year the consideration of the fisheries of the international
lakes attracted much attention, and the agitation of the subject finally
resulted in a series of meetings in New York and Canada, at which rep-
resentatives from the provinces of Ontario and Quebec and most of the
States bordering on the Great Lakes were present. In October, 1891,
a preliminary meeting was lield in New York City, which was attended
by special commissioners from the Canadian provineces and the State of
New York, and by other persons interested in the lake fisheries, The
meeting was presided over by Hon. Robert 13, Roosevelt. The object of
the conferences was stated to be the protection, preservation, and propa-
gation of food.-fish in the Great Lakes, and a committee was appointed
to meet at Rochester, N. Y., in November, and formulate a report for
presentation to a full conference of Canadian and State representatives
to be called lator. At the Rochester meeting, Gen. Richard U. Sher-
man acted as chairman, The lake fisheries were fully considered, and
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recommendations for submission to the full meeting were determined on.
The final conference was held at Hawmilton, Ontario, in December, and
was presided over by Hon, Donald McNaughton. Therecommendations
of the Rochester session were affirmed, and the meeting adjourned with
the understanding that similar conferences would be called each year
if the condition of the lake fisheries warranted attention. At all these
meetings this Commission was represented by Dr. Swith, to whose
detailed account of the conferences reference is made.

A number of reports and special papers emanating from this division
and germane to its work were issued during the year. Some of these
were general in their scope, and some related to special subjects.
There is a very active demand among the commercial fishing interests
for papers of this class, and the Commission endeavors to make as
judicious an allotment of such publications as the limited supply will
permit; in the case of several of the more important reports, extra
editions were required to satisfy the calls on the office.

The accompanying report of the assistant contains notes on the con-
dition of some of the more prominent commercial tisheries and on somo
sonspicuous events that transpired in connection with the fishing
industry during the year. The special branches or subjects referred to
comprise the great ocean fisheries for cod, haddock, halibut, and other
ground fish; the mackerel fishery; the Pacific salmon industry; the
whale fishery; the fur-seal fishery; the lobster fishery; the oyster
fishery; improvements in fishing vessels; the attempt to establish a
beam-trawl fishery on the New Ingland coast; the Newfoundland
bait question; inaunguration of red-snapper fishing on offshore banks
in the Gulf of Mexico.

DIVISION OF FISH-CULTURE.

The control and direction of the work of this division was retained
by the Commissioner. During the year the following statious were

operated:

1. Schoodic, Me 12. Wytheville, Va,
2. Craig Brook, Mo. 13. Put-in Bay, Ohio.
3. Greon Lake, Me. 14. Northville, Mich,
4. Gloucester, Mass. 15. Alpena, Mich.

5. Woods Holl, Mass. 16. Duluth, Minn,

6. Cold Spring Harbor, N. Y. 17. Quiney, Iil,

7. Dolaware River (steamer Iish ITawk). | 18. Neosho, Mo,

8. Battery Island, Md. 19. Leadville, Colo.
9. Bryan Point, Md. 20. Baird, Cal,

10. Central Station, Washington, D. C. 21. Fort Gaston, Cal.
11. Fish Pouds, Washington, D. C, 22, Clackumas, Oreg.
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Summary of fish furnished for distribution, July 1, 1891, to June 30, 1892.

. - Adults and

Source of supply. Species. Lggsa. Try. yearlinge.
Sehoodic Station, Mo ........ Landlocked silmon. . 277, 000 42,184
Craig Brook, Me'

Greon Lake, Me .
Gloucestor, Mass ..

Woods Holl, Mass

Cold Spring Harbor, N. Y

Delaware ﬁuvor (stea m o 1
Fsh Hawk) N.J.

Battery Island, Md..

Bryan \Pomt Md .

Contral Stutwn \\'ushmrr
ton, D. C.

Fish Ponds, Washington, D,C.
Wythoville, Va

Put-in Bay, Ohio

Northvillo, Mich

Alpona, Mich
Duluth, Minn

Quincy, Ilaeecernnnenn.......

Neosho, Mo

Leadville, Colo

Baird, Cal.........
Fort Gaston, Cal. .
Clackamas, ()w;.on

Borne, Germany.,

Received from Max von dom ! Von Behr trout........

Atlantic aalmon ...
Landlocked salmon
Loch Leven trout. ...
Rainbow trout...
Von Behr trout. .
Swiss Inke trout -
Brook tr nut ..........

450, 000

Cod..o..o I 560, 500"
Ylutfish. 2, 703, 800
Lobster......

Quinnat salmon. .
Shad

........................ 08 , 000

- 7,505, 000
do 13, 378, 000
(,ntlish

Shad........ * 1, 989, 0u0
You Be out ..
\'Jlitu()sh ........ .
Sunfish .

Carp ..
Tench .
Golden ide. .
(mldlmh
Shad. .
Carp.
Goldflsh .

27, 124, 500
2,478, 500
200, 000

9, 891, 000
313, 000

Rainbow tront. ... ... e !

Black bass.

Rock bass ... 00T
Whitefish .. 32, 500, 000
Lake horving ... 0l TTTTTT
Pike poereh...... ... 32, 600, 000
Loch Leven trout . . 185, 500

Von Behr trout. .
Brook trout .
Lako trout..
Whitefish .
Von Behr trout
Lako trout .
Whitefish ..
Piko {mrch .
Catfis
Yellow perch
Pike perch. .
Whito basg .
Black basy. .
Crappie. ..
Rock l\;\sﬂ.
Pike.
bunﬂuh

10, 500
1,900, 500
12, 370, 000

Goldiish ...
Rainhow trout.
Von Behr trout
Brook trout .
Black hass .
Crappio..

Rock bass .
Von Belr trout......
Black-spottod trout..
Brook trout

2,902, 000

. 27,000

300, 500

6, 000, 000

262, 500 |.

40, 000, 050

17, 750, 000
20, 000
480, 000 |-
16,727, 000 |

""" 25,500
200, 000
1,332, 400

J.) 000 |.
25,671,500 |-
J, 510 400 |.
5, 70'.) 500 B,

21,978 .

338
157,490
9, 600
3,400
10,700

1, 000, 000
4,485

6. 915

* Sont to fish ponds, Washington.
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DISTRIBUTION OF FOOD-FISHES.
The distribution during the year is shown by the following table:

Summary of distribution, 1891-92,

, ! Adylts and
Species. Eggs. l Fry. yoarlings. Total.
CBt}”’”’f‘l (Ietalurus punctatus and Ameiurusalbidus, | ... ........ | ............. 4,320 4,326
chietly).
Carp (Cyprinus carpio) .. J ... 157, 093 157,003
Tench (finea tinea) ...... 35, 592 35, 592
(solden ide (Idus melanotus) . 2,186 2, 180
Goldfish (Carassius auratus). .. 20, 651 20, 651
Shad (Olupea 8apidissima)...ccooeeennoaen 2,497,000 © G6,927,000 1,000,000 | 70,424,000
Quinnat salmon (Oncorhynchus chouicha).. 2, 602, 000 1, 647, Yoo l 30, 870 4. 580,770
Atlantio salmon (Salmo salar)............. 450,000 ...l o.alLollt 254, 242 704, 232
Landlocked salmon (Salmo salar, var. sebago) . 232, 000 | 163, 1634 463, 855
Loch Leven trout (Salmo levenensis) . 310, 500 14,578 125,079
Rainbow tront (Salmo irideusg) .......... 140, 000 . 54, T34 104,734
Von Behr or brown trout (Salmo fario) . 84, 500 [ 69,179 191, 657
Black-spotted tront (Salmo MYKTHE) «evemeinneeand it i, 18, 000 18, 000
Brook trout (Salvelinus fontinalis).. 10, 500 | | 58, 0G9 69, 469
Lake trout: (Salvelinus namaycush) .. 900, 500 480, 00 | 43, 864 1,421, 364
Whitotish (Coregonua elupeiformnis). . .1 20,800,000 ;44,467,000 ..ooo.all.n (5, 267, 000
Lakoe herring (Coregonus artedi) ... 1. | 22,500 oL 262. 500
Yellow perch (Perca flavescens). ... R P | 20, 950 20,050
Pike perah (Stizostedion vitrewm). . 48, 300, 000 100 | 94,300,100
Sca bass (Serranus alrarius)....... 200,000 tooeeeaios 200, 000
White bass (floccus chriysops) .......c....... 1,046
Black bass (Micropterusg salmoides nnd 1. dolomien) . 19,753
(,‘mﬁpio (Pomozis unnularis and P. sparoides .. | .. 6,311
Rock bass (Ambloplites rupestris).. .. .. 26, 208
Sunfish (Lepomis) .. 9, 604
Pike (Lucius lucius) .. 1, 086
Scuyp (Stenotomus chrysops) .. 35, 000
Cod (Gadusmorrhna)........ . 52,795, H00
TPollock (IPollachius virens)............... . 2,473,500
Flatfish (Fseudoplenroncetes americanus). . .- G, 274, 000
Lobster (Homarus americanus)...coeeeeeeeeeonennfoevaae| 5,798,000 {...... e 5,798, 000
|
B ) 2,023, 476 ll 805, 918, 346

NoTe.—TIn addition to the foregoing there were furnished for distribution, but loat in transit, during
the year 1891-92, fry, as follows: Shad, 1,442,000; Whitefish, 10,000; Piko Perch, 8300,000; also adults
and yearlings as follows: Catfish, 128; Carp, 1,915; Tenceh, 428; Goldon [de, 327; Goldfisl, 300; Quin-
nat Salnon, 30; Landlocked Salmon,5,000; Loch Loven Lrout, 65; Rainbow Trout, 6,279, Von Bohr
Troat, 3,111; Brook Trout, 617; Lake Trout, 1,858; Yellow Perch, 2,088; White Buss, 167; Black
Bass, 1,627; Crappie, 243; Rock Bass, 4,838; Pike, 62, and Sunfish, 618.

“There were also depositod for rearing and distribution 1,989,000 shad fry in the United States fish
ponds, Washington, D. C., and 700,000 in the United States fish ponds at Neosho, Mo., and the follow-
ing adult and yenrling flsh wero collocted from the sloughs and planted in tho 1llinois River, near
Meoredosia, I11.: Catfish, 250,000; White Bass, 15,000; Carp, 5,000; Buffalo, 20,000; Yellow Perch, 35,000;
Crappie, 5,000; but none of these figures is included in the above tuble.
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STATION REPORTS.
ScHooODIC STATION, MAINE (CHARLLS (i, ATKINS, SCPERINTENDENT).

The work at Grand Lake Stream during this year was condueted
jointly with the Maine State Fish Commission, the immediate charge
of the station being placed under Mr, W. O, Buck.

The 50,000 vy of the landlocked salmon held from June, 1891, for
rearing, were counted and weighed during the first half of October, and
liberated in Grand Lake. There were found to be 42,184, showing a
total loss for the season of a little over 15 per cent, and their weight
was 204,025 pounds, or an average of 7.76 ounces per hundred.

The capture of adult salmon for spawning was begun in October, the
first fish being taken October 25, but no ripe females were foupd until
November 3. Notwithstanding this unusually late start, the last ripe
fish was obtained on November 23, about the usual date. In all, 579
fish were captured, 380 being females and 199 males. The males aver-
aged 20.1 inches in length, with a weight of 3.23 pounds; the females,
19.9 inches in length, with & weight of 3.29 pounds.

The total number of eggs taken was 627,937, the product of 351 fish,
or an average of about 1,785 egys to each. The losses in these eggs
up to the time of division amounted to 131,887, leaving available 496,050,
of which 100,000 were allotted to the State of Maine and 396,050 to the
U. 8. Fish Commission. Of these latter, 119,050 were rescrved for Grand
Lake, in which 68,692 fry were liberated between June 11 and 18,1892,
at the end of the sac stage and 50,000 fry held beyond the year for
rearing. The loss during June in the 50,000 fry retained was 159,

The tollowing table shows the distribution of the 277 ,000 eggs and
other information connected therewith:

. No.of Date of Reached andies
Cousignee. exgs. | shipment. l destination. | (,muhhnn.l Loss.
e . o ‘I
U. 8. Fisli Commission stations: ! l
Craig Brook, Maino -] 25,000 ! Fob. 23,1802 " Tob, 25,1892 y Bxcellent. 51
Clackumzs, Orogon . 20,000 ; Teh. 20, 3602 - Mar, 10, 1892« Bad. . ..... 20,000
State tish commissions i
Vermount, Roxbury ............. eee] 20,000 .. ddo ..o Mar, 21892 | Gootd ..... 10
Now Hampshire, Plymouth . ........[ 17,000 |... do - ANarc 10Ra2 g Cdo Lo L
Now York, Caledonin «oooae.ons Lo 15,000 . Ll da Mar. 2,3 Ao 47
Minnesota. St. Paul . eee 35,000 [..oido ceoia Mar, 4, ) do . 43
Nevada, Caraon City ... cemeens| 25,000 [....do ool Mar, 7,1 .do 40
California, Sun Francisco. ........... 30, 000 ....(]1(; e %}:u‘ !g.l do 80

; - 25,000 |....do .......i Mar. 3,180 3
Wilmurt Club, Newton Corners.I\.Y..% 5 000 | Mar, 14, TK02 \ Mar, lQ_%SEI Good - 1;5
Taxedo Club, Tuxedo Park, N. Y ....... 10,000 | I'eb. 29, 15021 Mar, 2, 189 sdo..... 14
A.N. Cheuey, Gleus Fulls, N.Y ......... 10,000 ...do aeee. . "Mar. 3,38021. . do..... 34
Blooming Grove Park Association, Glen [

Byre,Pa .cceeiiiii i i 10,000 {.... Ao oLl do..... 33
Mexican Government, Moxico City ..... ¢ 25,000 |.... Mar. 10,1892 | Warm ... 8,760
W. P.Greenougk, Lachevrotiere, Canada' 10,000 |-.-. 6,1892 " Good ..... 18
H. B. W, Whitmore, Bridgeworth, Eng- ! |

Iand. e e 15,000 | Tob. 23, 1802 |\Mu1~_ 7,1802 ... .do ..... No report.

F Q92—11
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CrAIG BROOK STATION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT).

In the report for the previous year reference is made to the com-
mencement of the building of a superintendent’s dwelling, under con-
tract dated March 5, 1891, This building was completed in the fall
and accepted from the contractor October 8. The other construction
work was the building of two capacious filters, one for the water sup-
plying the sonth ponds, and the other for the north stand of rearing
troughs and the ponds connected with it; the construction of an aque-
duct 800 feet long, to supply the superintendent’s dwelling; the under-
pinning of the west end of the stable; the building of a winter road
down the hill near the north stand of troughs, and the grading of the
grounds near the dwelling,

The following table presents the results of the egges of the different
kinds of salmon and trout brought over from the previous year, ending
June 30, 1891:

| Reached Died | Distrib-
Number {1 T)istnh
. . | lu ding i October| after uted Oct.,| Re-
Kind. Ot‘ (}gg? Hatehod. BLaL “]tﬁ('}(:" count. | connt- | Nov. and [sorved.
&6 BLitr |(J uue 1), I [ m;_: Dec.

L317,218 | 316,308 | 309,08
21,906 | 21,824 | 20,269
20146 | 14,554 8, 569
Von Belr tront. .. 15,119 | 13,824 | 2,558
Loch Loven trout. 16, 583 16, 457 14, %00
Scotch soa-trout. .- ......... 12,374 | 0307 | 146 ]

Atlantie salmon .. ..
Landlocked salmon
Brook trout.......

52 | 16,007

[ 7 400,3«;) :mz,ao;} 855, 746 m 211, om

From these figures we may deduce the following percentages:
Starting with eggs as counted in winter or early spring, and counting
the few fish distributed in June as though they had been kept till Octo-
ber, we find that of all kinds 71 per cent were carried through. Leav-
ing out the Von Behr and Scoteh sea-trout, the eggs of which reached
the station in exceedingly bad condition and the fry of which mostly
died before reaching the feeding stage, the percentage is 76; of the
Atlantic salmon, 80, and Loch Leven trout, 65 per cent, respectwely
Starting from the fry stage, the percentage of other kinds is 81, and
of the Atlantic salinon, 82. This season must therefore be ranked as
an exceedingly sacecesstul one.

As in past years, part of the tish were fed on chopped meat and part
on maggots. The relative growths of the several lots furnished further
evidence of the superiority of live food,
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The following exhibits the disposition of reared fish during the year:

i . )
Kind, h?ch);l?(‘i ] When liberated. -anmhz:r. Waters in which placed.
Atlantic sabmon ... .t 1801

Qct. and Nov., 1801 .1 158, 584 | 'Fributarics of Penobacot River.
1801 Mar. and Apr, 1892, 15,552 Do. - a
1891 Oct. aud Nov. 1891..1 80,064 | ‘Lributavies of Ponobscot l‘g\'N“an

othor wators, by Muine Fish Cow-
mission,

1890 Apr., 1882..... PR 42 | Alamoosoolk Lake.
1891 Oct., 1891 . .| 7,401 | Teddy Pond, Orlaud, Ma.
1801

Do.
1801 1,499 | Burnt Laid Pond, Deer Islo.
1890 43 ) Toddy Lond.
1890 2
1859

Craig Pond, Orlaud,
'l‘m\ﬂ,\:' Pnnil, Orland.
)

|

] .oodo ..
1891 Dec., 1891
181 Apr., 1892

Do..
Brook trout..

Do..
Do.....

0,
1,852 | Craig Pound, Orland.
198 |
\
Rainbow trout.

Alammoosouok Lake, Ovland.

coedo o 127 | Craig Pond, Orland.

P T N

.. 29 ! Craig Pond, Orland.
2 Do.
14 | Toddy Pond, Orland,

105§ Tleart Pond, Orland.

Von Behr trout. . WL . do .. 698 | Toddy Pond, Orlaud.
Swiss luke trout ... 1800 | _..do.... 45 Do
Loch Leven trout......| 1801 Qct., 1891 .. .| 6,002 Do,
Do...... L 1891 Dec., 1801 .. b ey Do
Docevecivannnnnn. 1890 Apr,1892.ceuoen.... 411 Do.

C 27, 6m1
|

Atlantic salmon.—Adult salmon were collected between June 1 and
8, 1891, and 267 safely confined iu the inclosuwre at Dead Brook, For
the first time in the history of the station, o steamer was employed in
collecting the fish, and the work was so facilitated as to permit of its
completion and the inclosing of the fish in cight days. The steamcr
being able to make daily trips, the necessity of keeping the salmon in
the cars from day to day, as was usual in previous years, was avoided.
Whether from this cause, or from the coolness of the water at the time
of collection, but a single fish was Jost in trausit, and the loss in those
confined up to the spawning season was but 42. Of the 225 surviving
fish, 137 were females, which yielded 1,203,285 eggs.

These eggs were placed in the hatchery between October 24 and
November 25. They, however, proved to be of inferior quality, and the
ratio of impregnation was lower than ever before at this station. To
February, 1892, the time of division aud shipment, the losses aggregated
331,833, of which probably not less than 250,000 weore from lack of
impregnation.  No clue as to the cause of the trouble was discovered.
The remaining eggs, 871,450, were divided between the United States
and the Maine fish commissioners on the basis ot their respective con-
tributions towards the payment for the adult fish, 550,000 being
assigned to the former and 321,450 to the latter.

The Maine Commission subsequently presented to the United States
~00,000 of the eggs allotted them, thus increasing the share of the
United States to 750,000. Of these cggs, 300,000 were assigned to the
Pennsylvania Fish Commission, 150,000 bein g sent te each of the
hatehéries at Corry and Allentown, and 150,000 to the New York Fish
Commission, which were sent to their batchery at Cold Spring Harbor.
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The balance, together with 12,784 eggs obtained from salmon which
had been artificially landlocked at the station, were retained for hateh-
ing. When about midway in the sac stage (the latter part of April)
they were attacked by an epidemic that continued for several weeks,
destroying almost the entire stock, and leaving at the beginning of the
feeding scason, about June 1, but 3,874 fry, and these far from healthy.
The disease appearcd to be of the same ebaracter that visited the sta-
tion two years ago. The other kinds of fish at the station escaped the
epidemic wholly and appeared as thrifty as usual, with the exception
of the brook trout, of which about 37 per cent perished in May and
June of what appeared to be a distinet disease.

Brook trout.—The taking of the eggs of this species was carried
on during October and November, the total number secured being
83,068, of which 78,191 were obtained from the breeding stock at the
station,and 4,877 in the vicinity of the Schoodic Station at Grand Lake
stream. Reference to the epidemic which attacked them in the spring
following has been lierctofore made.

Landlocked salmon.—On Tebruary 25 was received the consignment
of 25,000 eggs of this species transferred from the Schoodic Station, the
number of eggs lost in transfer being only 51.

Whitefish (Coregonus labradoricus).—In February there were received
from Schoodic Station 1,845 eggs of this whitefish, known as Musquaw
River whitefish and as “whiting,” which were placed in the hatchery.

From the eggs of the kinds of fishes obtained during this year, fry,
for rearing, were sccured as follows:

Atlantic salmon (measurod). .cooeeion it iiiiiiiaaa, 305, 353
Landlocked salmon (counted)...... ..ol 20, 070
Brook trout (counted) coeeeaee il 68, 107
Whitefish (counted) ..o oo oLl 1, 803

Owing to causes already mentioned this number was greatly reduced,
80 that at the commencement of the fecding stage they aggregated—

Atlantic salmon ... il 3, 874
Landlocked salmon 19, 740
Brook trout ........ 50,773
Whitofish. ..o i, 767

At the close of the year the complete stock of fish at the stution was
as follows:

| Hatched in—

Kinds. - Total
‘ 1602, | 1801 | 18%0. | 1880. | 1888. ||1888-1880.
Atlanticsalmon.........oooooi..... 2,0 ‘
Landlocked sulmon T ;}2 " 50 (eenin...
Brook trout.......

39, 531 i

Rainbow trout..
Vou Behr trout. .
Loch Leven trou
Twin Lako trout
Saibliing ........
Scotch sea trout
‘Whitelish

| 01,021J~—11l5l 161 oo| 171 aol 61,964
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Preparatory to the work of the followin g year, in the propagation of
the Atlantic salmon, adult fish were purchased conjointly with the
Maine Fish Commission, and impounded at Dead Brook. As in the
brevious season, nse was made of a steamer in their collection, but the
work was longer protracted. The number of fish secured was 222, of
which 19 were lost during transter, owing to the hot weather; and by
the close of the Year there was a further Joss of 12.

GREEN LAKE STAT’:ON, MaNe (H. H. Buck, SUPERINTENDENT).

The water-supply flume, contracted for toward the close of the last
fiscal year, was completed and accepted by the end of September, and
the hatchery and dwelling-house by the end of the following month,
During October the troughs and other apparatus in use at Mann
Brook were transferred to the new station. Two of the temporary
dwellings at Mann Brook were taken down and the material used in
the construction of a temporary ice-house.

The other work under the appropriation for the establishment of the
station consisted in graveling the Danks of the reservoir, laying out
roads, grading the grounds, improving the old bLuildings on the prop-
erty, and constructing troughs and other apparatus required for the use
of the station. A conduit was also laid under the south reservoir pond
50 as to permit the water to be run directly from the flume to the sup-
bly pipe leading into the hatehery, for the purpose of insuring a supply
of clear water when the reservoir js muddy from storms, and also to
insure a lower temperature of the water during hot weather.

Pending the completion of the hatchery and other constructions at
the Station, the use of the temporary station at Mann Brook was con-
tinned. At the beginning of the year the fry of the landlocked salmon
kept for rearing from the previous season were estimated at 120,000.
A good proportion of these were suceessiully carrvied throu‘ gh the sum-
mer to the fall, when they were distributed, with the exeeption of 4,000,
Which were retained through the winter in troughs, and in the follow-
ing spring placed in the reservoir ponds at Great Brook, where their
growth was rapid. Of those distributed, 20,000 were delivered in
November to car No. 3 for planting in Vermont waters, the loss en route
being estimated at 5,000. The remainder, estimated at 80,000, were
Planted during the latter part of October; 16,000 being placed in Patten
Pond, Ellsworth, and 04,000 in Green Lake and its tributaries, princi-
pally Great Brook. : .

In the month of October preparations were made at Great Brook for
the capture and impounding of spawning fish, the first fish being cap-
tured October 18 and the last November 18.  The taking of eggs began
November 5 and ended November 19, 148,000 being sccured. Ninety-
one fish were handled, 45 of which were females. Attempts were also
made to secure spawning fish at the other inlets of the lake by means
of net pounds, but without suceess; nor was any evidence obtained of

€ Spawning of the fish at any other place on the lake than Great
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Brook. The eggs commenced to hateh the beginning of the following
April and concluded April 22. The development and hatching of the
eggs were carried on at the new hatchery under considerable incon-
venience, owing to the lack of its permanent interior fittings, as also
to the presence in the water supply of fine clay sediment from the new
reservoir ponds. All were safely carried through the winter, however,
and hatched without unusual loss, .

In January, 1892, 50,000 eggs each of the Loch Leven and Von Behr
trouts were received from the Northville Station in good condition and
placed in troughs. These finished hatching on April 7. On the 28th
of May an unusual mortality occurred among them. Theloss had been
large for two weeks, and was first supposed to be due to the fact that
the fry (of the Von Behr trout) were weak and puny. The landlocked
salmon, however, which were an unusually fine and vigorous lot and
ate well, suftfered in like manner, and the cause was therefore ascribed
to the high temperature of the water—68° and 69° F.—and also to its
passage through a closed flume which prevented its suflicient aération.
The fish on hand at the close of the year were estimated to be—Iand-
locked salmon, 60,0005 Loch Leven trout, 16,000; Von Behr trous, 10,000;
landlocked salmon hatched April, 1891, 3,800,

GLOUCESTER STATION, MASSACHUSETTS (A, C. ADAMS, MASTER, SCHOONER GRrAMPUS,
IN CHARGE).

Preparation for the season’s work was begun October 5, 1891, in the
commencement of the repairs and overhauling of the machinery and
other equipment of the station. Active fish-cultural work was started
December 1, on which date 876,600 cod eggs and 1,649,400 pollock eggs
were secured. The taking of cod spawn continued till March 30, and
of pollock till December 21.  The total number of eggs in good condi-
tion received at the station during the season was about 57,075,000, of
which 51,600,000 were cod and 5,475,200 pollock. Of the cod eggs, over
46,000,000 were taken in Tpswich Bay, landed at Kittery Point, Me., and
thence transferred in sealed jars by rail to the station; the balance of
the cod eggs, as also those of the pollock, were obtained ofi’ Gloucester.
The following tables exhibit the details of the season’s propagation
and distribution:

Cod.

! Number Planted.
. | . L of fixh
Date. Numbher of Loss dux:mg Number of from
cggs taken. | incubation. fish hatehed.! which Plac
of{T8 WOro, ace.
| taken.
|
1B01. 870, 60! '
Dec. 1 76, 600 338, 000 5148, 60 " o rbor.
3 3,071 700 1. 78 600 | o 208 on )Iltll)lut.h of harbor
4 1,145, 100 644, 000 Do.
7 665, 600 033,400 Off Eastern Point.
8 1,142, 100 126, 300 Off mouth of harbor.
10 1, 109, 600 126, 300 . Do,
11 789, 700 160, 500 620, 200 Do.
11 897,300 61, 900 762, 400 Do,
12 350, 100 | 18, 400 381,700 Do.
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Cod—C(Continued.

XXIIT

Date.

Feb. 1

Mar. 7

| -
Number

Planted.

Place.

| of fial |-——
Numbor of | Loss during’ Number of | from
cges taken. incubation. ish Batehed.: which | Date
.e;,;,;« Were ”
| ' wken. ‘
i | 1802,
471, 300 157 800 . 313,600 oo .. ! J:m.
284, 300 57, 800 226, H00 1 - Jdan.
208, 300 173, 600 34, 700 | 2| dan.
081, 900 242,000 439, 000 ' ' Jan.
402, 800 240, 500 162, 300 *dan.
083, 100 307, 800 875, 300 | Jun,
250, 400 65, 800 184,600 | Jan,
181, 700 84, 200 97, hoo | - Jan.
524.000 73,700 450, 300 | 2 Jaun.
260, 900 11, 800 249, 100 | Jua.
320, 100 136, 800 102, 500 | da.
810, 800 182, 800 628,000 1. . oJun,
73, BOO 127, 600 146, 200 .o dam, 22
605, 500 177, 600 517, 900 | Jan, ¥
1,421, 600 472,300 949,300 {.......... Jan, ¢
1, 690, 200 908, 400 GO1, 800 ... Feb.
450, 600 146, 000 .104 6400 . X
708, 400 173, 600 4, 800 |
1,234, 500 482, 800 7 2,000 |,
731, 900 #9000 |
400, 300 360, 300 40. 000
147,000 77, 000 60, 000
1, 307, 600 1, 147,900 250,000 ;.
721, 300 576,200 | 145, 100 .
2, R32, 600 1,979, 800 852, K0y
1,090, 000 273, GUO 816,400 §.
2,153, 400 724, 800 1, 42& 600
50, 000 17,100 32,900
1,468, 900 239, 400 1,229, 500
589, 700 160, 500 420,200 |...
. 125, 000 1,075,500 |..
2,440,300 |§ 172,300 | 1,067,500 |2
430, 600 121, 000 309, GOO .
1, 371, 500 180, 400 1,182,700 .
2,077,000 1 584, 000 1,493, 000 *.
1, 512, 200 252, 600 1,279,600 .
1, 024, 000 64, 500 358, 500
3, 498, 700 1,303, 700 2,195,000 :
44,378,600 | 17,254,200 | 27,124,400 ...

O mouth of harbor,
Do.
o.
Do.
Do.
Deo.
Do.
Do.
Do.
Do.
In G()IN(\ Cove Pond.

ofr nmu(h ot harbor.
Do,

Do.
Do,
Do.
Do.
De.

In onter luirbue,
o,
Do.
Do,

~Inwmeuth of harbor,

0.

Oft mouth of harbor.
0.

In Squam Pond.

0.
In mouth of hrbor.
In Squam Poud.
In mouth of harbor.
In Squam Pond.
In mouth of harbor.

Jo.
Off mouth of harbor.
Do.

o ;'\ll dead I"‘-l)x:in}xl'\' 10, 1892,
In addition to the foregoing there were secured a numberof egys which
were disposed of as follows:

Cod.
)\IIIIIDOI‘ I)l‘(llll\l(l()ll.
of fisly |---— — - —
N 1} y from
Dato. Number ; Loss during | Number of {
taken. - ipenbation, ood ey, I which ! T
LS g wero Date. Destination.
; takon. |
— - —_ |- D e et ——— UV AU
1892,
ar. 22 173,700 32,000 140, 800 . " Planted off mouth of harbor.
24 464, 300 289, 400 74, 400 4 | Shipped to Woods Holl.
24 80K. 200 101, GO 705,600 . i Do.
20 768, 700 231, 500 537,200 1. i ¢ Planted in outer harbor.
28 3, 385,400 1,1. 0,300 2,275,100 |. | o
80 1,719, 500 499, 000 | 1,220,500 ... Shipped to Woods Holl.
7,218, 800 2,265, 700 | 4,953,100 |....
Pollock.
D -
1801, | l 1891
6c. 1 1, 649, 400 915, 200 T34, 200 I Dee. Planted ofl’ mounthof harbor,
2 2,773, 300 1,517,200 1,256,100 0 Dee. 1.. ; Do.
3 404, 700 237, 8O0 165, 900 Den. 14 | Do.
1802,
2] ) 648, 800 331, 400 317, 400 Jan. 4 | Do.
| 75,200 1 8,001,600 2,473, 600 20 | |
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The best results in hatebing were obtained with the water at 38°
to 45° F. Towards the latter part of January, the temperature of
the water in the hatchery reached 3430, causing a retarding and non-
uniformity in the development of the eggs. With a view of obviating
this difficulty, the Commissioner, who visited the station on I'ebruary
18, directed the utilizing of the warm water from the condenser of the
boiler by arranging for its discharge through the main suction pipe to
the supply tank. By the use of valves, this discharge could be either
entirely cut off or regulated, which permitted the maintenance of a
practically uniform temperature of the water furnished the hatchery.
Phe results of the scason’s work were considerably augmented by this
arrangement.

1t was anticipated that, as in previous years, a large supply of spawn
could be secured from the fishing-grounds of Gloucester, but not till
the end of March, as the station was about being closed, were ripe fish
secured in any quantity. TFrom this it would appear that there is no
uniformity as to the time the fish return to their spawning-grounds.

Regarding the collecting of eggs in Ipswich Bay, Capt. Adams
reports: .

During the early part of December cod eggs were found plentiful among the net
fishormen in Ipswich Bay, and from day to day each spawn-taker took from one to
three millions, which appeared in good condition, but would nearly all die inside of
twenty-four hours, this being something new to our oldest spawn-takers even.
These eggs were invariably taken from live fish, which is always the case, and wo
found that our work was heing seriously injured. One experienced spawn-taker
took about threc millious in the usual way, half of which died in three or four
hours, and hefore he landed with them at Kittery Point. Finally, a fow vesscls fish-
ing with trawls came into tho bay, and Mr. Conley very soon found that eggs taken
from fish canght on trawls could be taken to Gloucester in good condition. As
soon as possible, the force was placed on tho trawling vessels, after which good
eggy were secured throughont the winter.  Early in March, as the trawling vessols
began to leave the bay, the men were gradually returned to the net fishermen, and
this tinie they found good eggs. These being the facts, I mention them, hoping
that some good will he derived from them for future work.

1t may also be worthy of mention here that our largest take of eggs in Ipswich
Bay during the past scason ocenrred immediately after casterly storms. During cold,
oftshore winds codfish are supposed by the fishermen to be gradually nearing the
shores or beaches, the fishermen following them np with their trawls till an easterly
or onshore wind comes on, when the undertow starts them offshore again in double-
quick time and the ripe fish are attracted by the trawl baits,

Woons HoLL STATION, MASSACHIUSETTS (JOIN MAXWE.,, SUPERINTENDENT).

The fish-cultural work at the station was commenced about the first
of November, and carried on till the close of the fiscal year. Atten-
-tion was mainly given to the propagation of the cod, the flatfish, and
the lobster, some experiments being made with the sea bass and the
serp. Till the end of March the direction of the fish-cultural work
was under Mr. Alexander Jones, and from that time till the close of the
year under Superintendent Maxwell,
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Cod.—The station Leing dependent for a snpply of breeding fish by
purchase trom fishermen, in September an agreement was made with
Messrs. Spindle & Co., of Woods Holl, large fish-dealers, to deliver at
the station between October 25 and December 23, 3,000 live codfish of
a miniinum weight of 5 pounds cach. Owing to a snccession of severe
storms the smack fishermen, from whom the supply in question had
been expected, were unable to get on the fishing-grounds till the first
‘part of November, and the time limit of the contract was therefore
extended till the end of February. The smack fishermen, however,
could not be induced to go offshore to the deep water at that season
of the year, and the contractors svere, therefore, unable to furnish the
number of fish that had been auticipated. But 1,620 fish were fur-
nished, of which 1,341, caught off Nuntucket Island, and called by the
fishermen ¢ inshore” cod, were delivered between November 6 and
December 7, and 279, caught off Block Island, were brought to the
station November 23. The fish from each of these grounds were kept
separate for the purpose of comparing their relative fecundity, the
result being in favor of the Block lsland fish, the former averaging
93,800 eggs to each fish, and the latter 118,200. Of the Nantucket
fish there were but 281 gravid, while of the Block Island fish there
were 163. The fish, as received from the fishermen, were placed in
floating fish-boxes and occasionally fed. From December 1, the date
the first eggs were taken, the fish were at intervals overhauled for
spawn till February 8, during which time 444 fish were stripped, yielding
45,627,200 eggs, producing 25,671,500 fry,

The following table presents the details of hatching:

Numb ¢ ‘ Nrmb ¢ Poriod of incubation. Avorage
umber o umber o . ——{ tompora-
eggs taken. , fry hatched. Apparatus. Com | gt [ Novor : ture af
| monvod., adeds | hours, | water.
1801, 1801, oT.
1, 692, 500 603, 300 Dee, 3 K 44
1, 576, 500 682, 300 it Dee. N 42
3, 050, 400 1,300,300 {...... .. Dec. : : 42
2,503,800 | 1,520,100 |-220 1 do 1 Dec. : it
2, 828, 600 1,777,100 |. . .. Dee. 12 P : 41
3,779, 100 2, 582, 300 it Dec. 14 e, 41
1, 830, 600 5 bt
2,080, Qoogj 1058, 600 ay
2, 689, 400 1,374,400 {. .. 49,
2, 635, T00 1,226,100 |... 392
2, 249,000 1, 091, 700 39
3,779,100 | 2,358, 800 39
3,315,500 | 2. 812,500 o
1,312, 500 881, 300 384
2,907,700 | 2,267,700 a8
2,109, 600 1, 055. 000 37
417, 300 208, 700 /3
510, 100 255, 000 36
463, 700 194, 80U 353
602, 800 230, 000 35
628, 000 812, 000 34
811, 500 405, 200 313
695, 500 340, 000 313
533, 300 225, 300 313
. 500 *) 42
120, 000 *) 42
45, 627, 200 25, 671, 500

* Placoed in opon waters March 7, before complotion of batching.
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In addition to the eggs secured from the supply of fish at the station,
on April 4 a consignment of 2,000,000 eggs, carried in cight 4-pound
butter jars which were sealed and packed in ice, was received from the
Gloucester Station. Three of the jars contained about 779,500 eggs,
which were taken March 24 aud in which the embryos were well devel-
oped. All these were dead on arrival. The remaining jars contained
eggs taken on March 30. Of these, only 400,000 were alive, but not-
withstanding their having the usual carce they soon died. IFrom these
facts Mr. Maxwell concludes that if the eggs had been transferred
immediately after being fertilized, instead of being deferred till an
advanced stage of development, wheu they are more tender, better
results would have been possible.

Flatfish.—The propagation of this species was prosecuted during the
period from February 2 to April 14, the last lot of eggs being obtained
March 18. The parent fish were secured from a fyke net placed in
Woods Holl Harbor. Y¥rom 94 fish were taken 8,527,800 eggs. The
largest number of eggs taken from one fish was 384,000 The weight
of this fish when secured was 3 pounds, but after stripping 13 pounds.

The details of propagation follow:

1
Teriod of incubation. Avorag
Average
Nmnlwlr of fI\'m‘nbur of | | - T\'u_“'l_ lmn)lm‘-x’..
eggs takon. | fry hatched.| Comwm- arded |1 wloture of
wenced. | Luded. I]ll:flll‘l:l wator.
| i
T,
57, 600 20.000 ) Feb, 21 Mar. 638 3%
76, 800 145, 000 7 | 638 314
288, 060 ) boge 313
268, 600 () 672 31}
76, 800 ) X 624 313
320, 400 *) Fob. GOg 313
306, 200 (*) Y¥eb. 570 314
396, 400 ) Teb, 532 314
172, 800 *) Feb, 480 0%
384, 000 225,000 | ¥eb, 696 | 31
259, 600 170,000 | Teh, 606 ¢ 313
192, 001 a0, 000~ ¥Feb, 696 | 32
307, 200 183,000 1 Feb, 638 g2
614, 40¢ 450,000  Mar, B 672 32
454, 800 200,400 |...do ... 686 43
384, 000 220,000 | Mar. 672 38
307, 200 180, 200 | Mar. 638 H
2110, 400 160,000 | Mar, (24 34
345, 600 205, 300 | Mar. 652 343
614, 400 425,400 | Mar. H28 343
307, 200 199, 600 | Mar. G72 37
445, 600 221,100 | Mar, 37
768, 0oy )] Mar, 32
230, 460 t) Mar. 15 |. - 42
884,000 253,400 | Mar. 16 Apr. 138 34
230, 400 100,000 | Mar, 17 | Apr. W4 4
268, 800 130,000 | Mar. 18 | Apr. 14 34
8,527, 800 1 3,510,400

# Deposited Mureh 12, before completion of hatehing, owing to stoppage of wator supply.

f Deposited March 14, botore complotion of hatchiug, owing to stoppage of water supply.
Lobster.—In prior scasons the propagation of the lobster hias been
conducted during the months of April, March, and June; this year,
however, it was decided to try the experiment of hatching eggs secured
during the winter months. . liggs were first obtained on Decemnber 12
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and continued to be taken till January 25. During this period 1‘%3
lobsters were stripped, yiolding 1,717,700 eggs, which were placed in
the McDonald hatehing Jjars, the temperature of the water being about
45° I, None of these eggs, 110\\'0Ver, began hatching till May 253, the
water being 540, and on the 6th and 7th of June 856,500 fry were released
dnlocal waters. The period of incubation, therefore, ranged from about
5% to 44 months, the loss being a little over 50 per cent. I'rom Janu-
ary 25 to April 25 no eggs were taken. On this latter date the taking
of eggs was again commenced and prosecuted till June 28. In this
period 5,883,200 eggs were obtained from 456 lobsters. Ifrom these
4,943,000 fry were produced, which were liberated at intervals from
May 30 to June 30. The period of incubation of these eggs ranged
from 840 hours for those talken April 25 to 264 hours for those taken
June 18 and 48 hours for those seenred June 28, the water temperature
on the dates mentioned being H030, 6440, and G440, The loss was about
16 per cent. The largest number of eggs taken from one lobster was
24,300, the individual measuring 124 inches, and the smallest num-
ber, 6,000, from one measuring 84 inches. The average take from 131
lobsters, varying in size from 84 to 133 inches, was 12,265,

Sea bass.—On June 16th 205,600 eggs of the sea bass, taken from fish
canght in Buzzards Bay, were hrot ght into the hatchery and placed in
the McDonald and Chester boxes. The period of incubation was four
days and the number of fry produccd 200,000, which were released in
local waters.

Seup—~On June 17th 50,000 eggs of the scup were secured in Buzzards
Bay and brought to the hatchery and hatched in three days, producing
35,000 fry, '

CoLp SpriNg Harbonr STATION, NEW YORK (FRED. MaATnER, SUPERINTENDENT),

Through the courtesy of the fish commission of New York the privi-
lege of using the facilities of this station as a depot for the receipt of
consignments of eggs of foreign species of fishes presented to the United
States, as also for the shipment of eggs of our indigenous species to
other countries, was continued. In addition the United States made
use of the station for the propagation and r aring of certain species of
fish, the distribution of which was mainly to waters of the State.

The receipts of eggs at the station were as follows:

—_—

Date. King. Number. | Logs. ‘Whence roceived.

————e

Jan. 3| Von Bohr trout,
Feb. 16 | Whitefiyl

............................ 18,380 380 | Germuny.,
.. .. . Do.
16 | Lake troug..

5, 000 All Do.
13 | Brook trout..... 9,000 All Do.
Mar. 14 | Von Belr trout . 10, 000 970
JFeb. 4| Atluntic selmon 80, 000 39 | Craig Brook Station.
... do.....oee. 70, V00 120 Deo.
—_ N

The 18,000 good eggs of the Von Belr trout received in January were
forwarded to the Commission’s station at Northville, Mich. Of 9,030




XXVIIT REPORT OF COMMISSIONER OF FISH AND FISHERIES.

eggs of the same species received March 14 from Mr. von dem Borne,
half were sent to Central Station, Washington, and the remainder were
retained at this station as the property of the New York IFish Commis-
sion. The loss in the latter was very great, and but 1,530 were saved.
The number of fry resulting from the 150,000 eggs of the Atlantic salinon
was 142,000, which were planted at the expense of the New York IFish
Commission in the waters of the State, as follows:

Date. Locality. i No.

Apr.19,1802 ....... Nissequogne River, Long Inland c.oooe i iiiiiieiiiineeeen i 10,000
Moy 41892 ....... Clondon Brook, Glens Falls. ... ooii i iiiieiiiiiiaeiaeaeens 150,000
09,1892 ....... Balm of Gilead Brook, North Crevk L. 80,000
90,1892 ....... Raymond Brook, North Creek |30, 000
9, 1842 ....... Carr Brook, North Creek . ... 22, 000y

All of these waters, with the exception of the first mentioned, are
tributaries of the Upper Hudson River.

On November 6, 1891, there were delivered to Mr. J. T, Lillis, in
charge of the Commission’s car No. 3, 3,600 quinnat salmon from 23 to
G inches long and nine months old, which were planted in the Batten-
kill, a tributary of the liudson River. On the first of the following
month 2,400 of the same species, averaging from 3 to 74 inches long,
were planted by Mr. Mather in the Nissequogue River at Smithtown.

The consignment of eggs of the-whitefish (Coregonus wortmanni), lake
trout (Z'rutta lacustris), and brook trout (Salmo salvelinus) received
February 16, 1892, from Mr. Max von dem Borue, Berneuchen, Ger-
many, was entirely spoiled on receipt. These eggs were to have been
shipped on a steamer sailing several ddays earlier than that on which
they arrived, but were left on the wharf at Geestemunde.

The foreign shipments from the station, with the exception of a few
adults of several varietics of our more common fishes delivered to Dr.
Charles von dem Borne tor Mr. Max von dem Borne, consisted of a con-
signment obn January 5, 1892, of 10,000 eggs each of the brook trout,
Von Bebr trout, and Loch Leven trout to Dr. J. G. Bluhm (Rio Negro),
Sabanilla, Colombia, for his government. These ezgs were furnished by
the Northville, Mich., Station.

DELAWARE RIVER SHAD-PROPAGATING STATION (Likutr. RoBERT PraTT, U. 8. N.,
IN CHARGE).

Owing to the unfavorable results which had been obtained at the
shore station at Gloucester City, N. J.,in previous years, it was decided
to close it and reassign the work of propagating the shad of the Dela-
ware River to the officers and crew of the steamer Fish Llawk. The
vessel was moved off Gloucester City and the first eggs obtained
May 9 and the last June 1. During this time eggs to the number of
- 30,521,000 were taken from 611 fish. The munber of {vy produced was
15,833,000; eggs partially developed to the number of 2,497,000 were
placed in Timber Creek, and 3,486,000 were transferred to the cars of
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the Commission to be hatched en route to distant waters. The work
was stopped June 6. As in previous years, dependence was had on the
larger fisbing shores in the vicinity—TFaunce’s, Bennett’s, and that at
Howell Cove—for the supply of spawn. Durin g the entire seasou tho
condition of the water was muddy,

The following table exhibits the tako of eggs, ote., during the season:

. . Noon tempera-
Dato, ‘ Figh stripped. N’u:‘l’l)’:r of tm_(js'
Yemalo. 58 Air. | Water.
. o7, o1,
May oW 2,046,000 | 65 63
27 1, 140, 000 6y o4
15 623, 000 65 . 6
18 098,000 | G4 G
19 2, 003, 600 [iX] 02
84 4,764,000 | 75 61
46 2,486,000 [ 71 64
24 1, H81, 000 2 04
17 953,000 | 65 o4
20 861,000 | 65 G4
43 2,118,000 | 62 3
24 1,240,000 | 64 60
30 1,729,000 | 69 50
24 057,000 | 73 60
92 1, 256, 000 66 )}
2 120, 000 62 61
¢ 62 2,575,000 | 81 64
3., s e . ; 40 1,878,000 | 75 65
June Jo...o T 32 32 1,182,000 | 81 67
GiL | 30,521,000

BaTrery IsLAND STATION, MARYLAND (W. D (. RAVENEL, SUPERINTENDENT).

Preparations for the conduct of the propagation of the shad were
commenced in the early part of April. Tho auxiliary station on the
mainland in the vicinity of the railroad station at Havre de Grace,
Which had been used for several years ou account of the facilities it
furnished for the transfor of eggs and {ry to the wessenger foree of the
Commission, was abandoned, owing to the limited funds available for
the work on the Susquehanna River, and the operations were contined
to the Battery Island Station. In licu of the auxiliary station, two
serviceable launches were furnished, which permitted the shipments of
eggs and fry to be properly made, and also allowed the seines and gill
nets to the eustward of the island to be moro readily attended.

A small force, under the direction of Alexander Jones, fish-cultur-
ist, commenced early in April to get the hatehery equipped and the
boats and other apparatus in order. On April 21 the spawn-taking
force, 18 in number, was employed, and the collection of eggs com-
menced. From this date to May 31 the work was actively pushed,
though the force was materially reduced on May 25, owing to the inter-
ruption to the collection of eggs occasioned by the heavy freshet pre-
vailing in the river. The result of tho seusow’s work was 53,556,000
€ggs, from which were obtained 32,616,000 fry, in addition to 7,593,000
bartially-developed eggs which were transforred to the cars to be
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hatched en route to distant waters. The fry were unusnally strong and
stood transportation well, due, to soine extent, to the low temperature
of the water during April and part of May.

The temperature from April 15 to April 30 was much below that of
any previous season recorded at the station, averaging 49° I, The
take of eggs, however, was about the same as in 1889 and 1890, when
the average temperature during corresponding periods was 57° and
569, respectively.

The cateh of shad at the head of the bay was the best for several
years, particularly with gill nets between Battery and Pools islands H
and but for the two freshets dunring the season, the one occurring on
May 7, when the fishing was at its best, and the other on May 20 and
lasting for eight days, the number of eggs collected wonld unquestion-
ably have been greater than in any .previous year, possibly excepting
1888.

The following table exhibits the take of eggs, otc., during the season:

. | Noon tem. i | 1o . | Noon tem-
Date ‘th stripped. Numiber of| poratures, || Date Fish stripped. Number of | peratures.
ato. i 1T o, e . Date. — i emes. b e
Malo. :Female.! " ! Air. Water®| . Malo. [Female. = Adr. [Wotee*
- == I.—-- Tt oy T ,_,__II . —_—— e v [ P
l | O [ ol |! 1892, o, o,
8 8 282, 000 | 46 47 | May 13 84 84 | 2,316,000 62 65
4 4 106,000 : 51 49 3| May 14 85 85 | 2,771,000 b7 58
2 2 63,000 | 55 5111 May15 10 10 331,000 63 G1
18 18 761,000 . 4 48 | May16 67 67 2,721, 000 72 66
25 25 733, 000 | H2 52 || May17 (1] 69 2,379, 000 72 65
Apr. 27 31 31| 1,101,000 | 56 53 | Mayv 18 28 23 1,153,000 ; G7 | G5
Apr. 28 120 120 | 4,643,000 59 55 (| May 19 8 8 198, 000 66 69
Apr. 29 98 48 | 5,071,000 56 85 || May20 (... .. 67 66
Apr. 30 63 63 2, 944 000 56 56 || May 21 1: ] 28,000 56 60
May ) 4:) 11_9 1.6’{15. too | 62 .‘i? | _\luy_'.':z LT Jrrem e .’{8 GO
May 2 132 132 | 4,767, 000 71 62 [ May23 20 8! 48, 000 GO 59
May 3 945 95 3, 869, 000 72 68 . May 4 62 i h
May 41 22! 22| 6617,000] 65 67 || %{ny 25 65! 60
May 5 28 28 1,455, 000 62 65 || May 20 H T 62
]l:dﬂy 6 48 3; 1,346, 000 | 62 i 62 | Q{uy 27 17 17 I 526, 00'3 ; :H} ! (i);;
fay 7 2 101, 000 65 66 | Mayu8 3 3 100. 0t ] G
May 8 3 3 257,000 ‘ (3] 60 (| May29 6 ] 226, 000 68 | 61
May 9 19 19 766,000 | 062 63 1 May 30 15 15 520,000 | 69 ¢ 66
May 10 21 21 8613, 000 63 G3 1| May 31 20 29 610, 000 71 68
May 11 25 25 879, b0 05 a6
Muy 12 32 32 | 1,298, 00 i 60 6o 1, 460 ] 1, 460 i 53, 556, 000 i

*At surfaco.

Striped bass were caught in large quantities during the early part of
the season, and efforts to obtain their spawn were made, but without
success. Occasionally a ripe female is found, but only about onee in
six years are both sexes found together in condition for spawning. Sev-
eral attempts were made to impregnate the eggs of the shad with the
milt of the striped bass, but unsuccessfully. In every instance observed
by Mr. Ravenel eggs so treated have failed to hatch.

The title to Battery Island was vested in the United States by deed
from Mr. T. B. Ferguson, bearing date of J uly 11, 1891, and the con-
sideration therefor passed July 15, 1891,
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BRYAN POINT STATION, MARYLAND (S, G. Wonrtri, SUPERINTENDENT).

The propagation of the shad of the Potomaec River had for a number
of seasons past been conducted at the military reservation at Fort
Washington, Md., under authority granted by the Secretary of War,
and the use of the unoccupied buildings and other facilities of the
blace permitted the work to be done advantageously and economically.
The expense also of caring for the equipment of the station from sea-
Son to season was avoided through the courtesy of the custodian of
the reservation, Ordnance-SergeantJoyce, U. S. Ariny, by whom many
acts of voluntary assistance were also rendered.

Shortly after til(} close of the season of 1891 preparations were made
by the War Department for the construction of a new battery. A.
large whart for the receipt of material was built near the middle ‘ot
the seine-haul, and the use of the buildin gs occupied by the‘ CO]I}II]}S-
sion was withdrawn, as they were needed by the construction torce.
1t therefore became evident that if the propagation of the shad of the
Potomac was to be continued another site for a station must be
Secured.  Accordingly, on November 30, 1891, the Commissioner
appointed g committee, consisting of Mr. 8. . Worth, superintendent
in charge of the Commission’s work on the Potomac River; Mr. C. E.
(i‘orham, the civil engineer of the Commission, and Mr. L. (4. ‘l-l;m.rron,
seine captain, to make an investigation with the view of obminm.g a
Suitable location. The committee recommended Bryan Point, situ-
ated on the Maryland side of the river at the junction of Accokeek
Ureek, about 2 miles below TFort Washington, aud a lease of the same
for five years, at an aunual rental of $100, together with an option for
the purchase of the property within the period at $1,300, was made
with the owner, Mr. F. Snowden Hill, of Baltimore, M4, .

On Marg), 9, 1892, the removal of the equipment and certain small
b““di“gs from Fort Washington to Bryan Point was commenced.
The buildings transferred were a small hatchery, a boiler and pump
house, and a smail quarters building for the use of the seine captain.
These were supplemented by the repair of several dilapidated strue-
tures bolon ging to the property, cousisting of a large boat shed, which
Was utilized for hoat and general storage, and quarters for the seine-
haulers, The frame ot another building was made use of to provide a
ness Toom, to which was joined a part ot another old building to serve
as a kitchen. A wharf 1v feet wide and running out 132 feet to water
10 feet deep at, ordinary low tide was built,

The removal of the buildings and boiler from Fort Washin gton was
_V)el:y difficult, but was accomplished and the buildings set up at Bryan
LPoint in good order, the boiler being transferred and put in place with-
out even disturbing its asbestus covering.  The work was done under
the direction of Lieut. Robert Platt and Mate J. A. Smith, of the Fish

Haw, wity the aid of the vessel wrew

: and the use of a small scow
kmdly lIo

aned for the purpose by Maj. C. E. L. B. Davis, Corps of
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Engineers, in charge of the Army construction work at Fort Washing-
ton. The removal from Fort Washington was commenced April 5 and
completed in about six days. In this connection attention is called to
the intelligent and energetic aid given by Licut. Platt and Mate Smith
in all this work. The station not being owned by the Government, no
expenditure for a building for the office und spawn-taking force was
made. Accommodations, however, were provided through the courtesy
of Gen. Albert Ordway, commanding the District of Columnbia Militia,
who Joaned 5 hospital and 11 wall tents. The station was laid out and
staked oft by Mr, Worth and Mr. Harron without the aid of an engincer,
and in this matter, as also in the transfer and successful opening and
operation of the station, they deserve much credit. The thanks of
the Commission are also due to Mr. James Bryan, the owner of the
adjacent property, for the cordial support extended by him to the work.

Bryan Point is central to the egg-producing area of the river, aud
affords a proper shore for the operation of a seine for the collection of
parent fish. The water is deep and well adapted for the development
of cggs, also allowing the landing of river steamers for the delivery
of the station supplies and the shipment of the station’s product. The
facilities for the construction of rearing ponds are excellent and the
water supply from Accokeek Creek ample.

Disappointment was experienced in the seine operations, owing to the
foul state of the berth, which had been lying idle for ten years and had
become filled with sunken Jogs. Dy unflagging effort the obstructions
were finally rewoved, cords of logs and stumps being pulled ashore.

The first eggs were taken by the station seine on April 16 and the
next on the 20th, both lots being placed in the river and not included
in the following table of shipments. Besides the shipments 68,000 eggs
obtained from the Stony Point seine were lost May 5 by the breaking
of a jar. Noeggs were hatched at the station, owing to the continuance
throughout the season of the work necessary to adjust the station.

The following table exhibits the shipments of eggs made to Central
Station, as also the sources of supply:

From seincs at—
Date. ; T From Total.

" b my ”e. . .

{E{)}l‘l‘:‘ Chapman. ';E:i:i. Tulip Il gillers
May 2..ooomnnnniiiii, 436, 000 | 26, 060 461, 00 1,498, 000 2,421,000
3.. 231,000 !.. O 231, 000
4 ... 84,000 |.. : ... 694, 000 367, 000 1,175, 000
5. 362, 000 147,000 | 181. 000 432,000 [ 1,035,000 2,167, 000
6., 142, 000 77,000 4063, 000 232, 000 264,000 1, 180, 000
Taeeen 194, 000 2, 000 327, 000 327, 000 527,000 1, 417, 000
8..... 186, 000 146,000 §....ooeue... 121, 000 354. 000 807, 000
9..... 110,000 126, 000 | . eoefeeciiiiianes 03, 000 329, 000
10 ... 50,000 |......... 00 F 432, 000 482, 000
1 21, 000 122,000 .. ' 164, 000 899, 000 706, 000
12 .t 45,000 .. 32, 000 501, 000 608, 000
1 ! 44, 000 566, 044) 630, 000
4. 331, 000 331, 000
15 . 210, 000 278, 000
b ¥ R I - 565, 000 6.5, 0LV

Totad......ooo.l.. 1, 816, 000 ’ 795,0.03 099,000 ; 2,503,000 | 7,262,000 ! 13,378,000
. ! i e
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Of the eggs secured from gillers, there were obtained fromn the men
fishing off Moxley and Bryan Points 4,809,000; White House, 1,587,000;
and Mount Vernon Tlats, 776,000, the first being the product from
11 gillers, the second from 10, and the third from 1.

Tbis season’s collection of eggs was the smallest of any year since
the commencement of the work on the Potomac River, though the
_quality of the eggs was better than usual.

Shad were very scarce; one of the largest seines caught but 32,000 as
against 52,000 in 1891,66,000 in 1390, and 72,000 in 1889, The Comunis-
sioner’s seine canght but 1,082, but this is of no value for comparison
for reasong already stated. A fair standard can be arrived at by a
Comparison of the number of eggs obtained from gillers during the
Seasons mentioned below, from 1888 to 1892:

Moxloy | WhiteHouse Total.

Season. Pointgillers.|  gillers.

20, 007, 000 7, 820, 000 27, 827, 000
15, 726, 000 4,705,000 1 20,431,000
13, 114, 000 4,886,000 | 18,000,000
4, 899, 000 1,557, 000 | 6, 480, 000

As regards the weather, it may be said that.few such bad springs
are known in this latitude, The prevailing winds were trom the west
and northwest, from which latter point a blow set in on March 10 and
lasted foy a week, What cffect the weather had on the run of shad
does not appear quite clear. At Battery Island Station on the Sus-
qu{éhzuma River the temperature of the water was lower than at Bryan
Pomt, yet at the former placo the catch of shad and production of
8ggs was very good. The condition of the Potomac River was the
Same as Quring the two previous seasons, clear, resulting in a poor
cateh. During the seasons of 1887 to 1889 it was the opposite, with
lamerous freshets, and greatly increased cateh. The fact that more
fish can be caught in stained than in clear water is scarcely o sufficient
Teason for this difference, nor does a comparison of the water tempera-
tures atforq any further light on the subject. During the three freshet
Seasons the yield of eggs was 09,435,000, 81,117,000, and 58,233,000,
respectively, an average per year of 66,282,000; and during the seasons
of clear water 34,865,000, 32,445,000, and 13,446,000, respectively, an
average per year ot 26,918,000. The water temperatures during these
Seasons were as follows:

—_—
Date. . 1888. | 1880. I 1600. l 1891, | 1892.
\__ ~ S —— - —— e———— tnsaes —
|
Mar. 13‘-1,{ ------------------- 30.70 ¢ 36.65 | 40.70
2931 50.50 | 43.05 | 47.95
Apr. | 11' 4780 | 45.02 4246
ey 55.85 | 44.60 | 53,73
21-40, 56,25 | 5850 | 51,02
Muy ;"18‘ 63,55 1 66.75 | D483
1-90. Poeaon | ens2 ! 6560
2130 TN GHST | GT.88
-4 T3 1 6737, 65.50
|

— T
FCc92—inx
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As showing the fluctuations in the yiclds of eggs on the Potomac
River the table below will prove of interest:

Table of Potomac River shad-egy production, by localities and yeurs, 1850-9.2,

. .. I
Svurces. 1880. 1881. 1882. 1883. |, 1884, 1885. ! 1886.

Tndefinite ...............
Gunston and Pomonkcey
Moxley Point seine ...
Bryan Point yeine...

4,258,000 0110l

TFort, Washington seine . 1, 089, 000, G, 000, H0v| 7, 280, 000. 11, 848, 000
Chapman Point seine....... .. 1,087, 000 1. 610, 000: 5, 5086, 000
Ferry Landing seine .. 2,000 .| 2,536,000 4,349,000

White House seino. .

.......... | 1,487,000

a,

Gillers .......... 3,000 10, 001, 000 5, 361,000 10, 981, 000
Other seoines .. 3,000,000 . e e
Groenway seine . cemeeead| 432,000 ............
Pomonkey aeine. .. 383,000 ..enae.....
Tent Landing seino . . 796,000,.. ... ...
Stony I'0int S¢iNC eeeeeeeec e N EE T ' 2,181, 000
Tota).oceoviiviannan. !20, 749, 000 43, 200, OOUi‘Jl, 800, 000i2~1, 274, 0.00'19‘ 0v0, UOUi:Z‘Z, 576, 00(I|- 36, 362, 000

Sources. 1887. 1888. 1889. l 1890. ) 1891, 1892. Total.

Indefinite .................. 38,479, 000 | 59, 228, 000
Gunaston and Pomonkey... | .- freaciionn. 43, 200, 000
Moxley Point seine ........ . L000°. ... ..., 56, 4139, 000

... 13,114,000, 4, 899, 000] 52, 746, 000
| ; P 1,816,000 7,816,000

22,657, 000 17, 738, 00010, 224, 000, 5. 378, Q00 ... 103,170, 000
L7205, 000] 6, 834, 000 2,842, 000° 1, 660, 000; _798, 000| 22, 070, 000
.-} 2,250,000, 1,717, 000... ' 14, 164, 000
. ) 6. 802, 000

Moxloy Point gillers ...
Bryan Pointseino.......
TFort Washington scino .
Chapman Point seine ...
Forry Landing scine ...
White House seino

Gillora...... ... ..l 49, 508, 000
QOther soines............. 3, 000, 000
Gresuway scine .. 432, 000
Pomonkey soine:......... ... ... 333, 000
Tent Landing seine. .. . .. : .. ces 706, (00
Stony Point seine. ... NE , 000 . .| 1,067, 000! 4,096, 000
Tulip Hill seine....... 3 ' 2, 503, 006, 13, 909, 000

White House gillers. 20, 060" 4, 705, 060 | 3,587,000 1R, 998, 000

Sandy Bar gillers. . 2, 526, 000" X 6,240, 000
Greenway gillera...........l.oooo o i 2,508,000 . 2, 503, 000
Craney Island gillers. . P P 1, 208, 000 1, 208, 000

Mount Voruon Fiats gillers. 776, 000 776, 000

Total....oooo ... .. '5‘.:, 435, 000 81, 177, 000 58, 233, 000 35, 202, 000 32, 080, 000(13. 446, 000, 448, 434, V00
I | [ i i i

During many years it has been observed that the eggs secured from
certain seines have developed badly, notably in those obtained from the
Stony Point fishery. The scine at this fishery is probably the largest
in the world, being 14 miles long and sweeping on each ebb tide an
area of 3 square miles, Great numbers of spawning shad are caught
there, but the quality of eggs was so poor as to cause dissatisfaction
both to the proprietor of the shore and to the Jish Cowmmission’s
employ¢és. The greater the take of eggs the greater the disappoint-
ment when the eggs were measured for payment, and as a consequence
it was deemed best to greatly intermit the auttendance on the shore.
During the season Mr. Worth personally investigated the matter and
attended the hauls as often as other work would permit, stripping the
fish himself. e discovered that no eggs could be depended upon
whicly were found in partially spent fish, and that it was unprofitable to
devote time to that class of spawners, however munerous. Hethen gave
his attention only to those fish which were found by actual handling
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to be plump and full-roed, and made a gain in q‘ua'.lity of 50 to 7{5
ber cent, Tl application of this principle was uot'lutulllblc, hOWOV(?l,
a5 the eggs in some of the shad were dead, a condition not always dis-
teruible at the time of stripping.
It is recommended that the gillers of Occoquan Bay, Mattawoman
"x'eek, and Craney Island flats, where about 30 boats with 'good outfits
Operate in shoal water, be attended with as mueh 1'egu]u.r1.ty as thosp
Learer the station, as these latter, owing to the poor eondition of thei:
e(lllipmeuts, would not be able to catch many fish were they ever so
abundant, '
The hatehing of the white perch should also have some qttentwn.
Juring the season the station’s seine caught between 200 and 300 l.zu.‘go
fish Containing full roes, with some of the eggs in excellent coudntfox}
for impregnutiou, but attempts to fertilize them were unsqccessiul.
deir Propagation could probably be stceessfully accomplished })y
188ing shallow right-angled trenches in the ground near the hatchery
tani, flooring the bottoms and makin g partitions or walls with old 1'00ﬁ11g
Slates, ang then keeping them filled with the river water, transferring
¢ fish into the subdivisions by pairs (male and female). When the
ates are foupd to be covered with eggs, the parent fish could be
Temoved ang returned to the river. These recommendations are based
tpon observations made in the distribution of the perch, the eggs of
Which are often seen adhering to the sides of the distributing cans.

8]

Cexrray, StArIoN, WASHINGTON, D. C. (8. G. WORTH, SUPERINTENDENT),

] As in previous years, the hatching of the eggs of the s{md secured

w4 8he Potomye River was couducted at this station. While the num-
€ recejye was small, for reasons stated in the Bryan 1-"0111t‘ btat}on

report, the quality was better than ever before known. '1110. following

table gives g comparison of the development of the eggs of the shad

8Ccured op the Potomac River during the past eight years:

| Losses,
Shipped Rocoived ' cof Ty T T T e M
Yoar, from collect- | at Central 'I'R/I:;I.};?;u:tl.‘ In transfor. atehing,
ing station. Station. B e B
l Nuwbuer. |Pm’ oent.| Nwumber. I Per cont.
e—— ), i.._‘-_.. ———
1885 V) b %0
. 4,701,000 | 4,438, 001 2141 | 1,790, 000 10.
1856 B oag oo | 0., 0o | 3600000 | £aorone| eM 1,700, 000 6.02
187 549700000 | &5 450,000 | 49, 746,000 | 9529’ oon 17,35 714, 000 1.60
Ly T0,248.000 | 58150 100 | 5,015,000 | 12,008,000 | 14 o 5, 136, 000 8.33
lgry 54, 954, 000 | 47,254,000 | 3405010, 000 | 7,700 000 14,90 © 12,753, 000 27.00
T -+ B4446,000 | 20881000 | 20,#I1Z 000 | 4 562, 000 18.26 | 3,072 000 10.28
133-‘, 32,448, 000 | 21;: 940, 000 28,172,000 [ 5, 508, 000 16.62 1 3,768, 000 14, 00
N 13,378,000 | 12,008,000 | 11,880, 000 680, 400 5.00 818, 000 6.44
\._'_"\——..__.__ | — h

" Including dovoluped ogga transferrod to cars for hatehing
f As iy several years past, the eggs wero placed on trays and trans-
'_““‘Cd trom the collecting station to Central Station by steamer. The
‘1el(1 Stationy being from 12 to 14 miles below Wasbhington, the eges
Vere . .
ere thyy Kept out of water several hours, :

¢h route to distant waters.
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The other kinds of fish hatched at this station were:

- Number of
i Number .
Kind, ¢ orer ‘Whence reccived, fry pro-
of eggs. duced.
20,000 | Northville Station ..coieeeeeceanna.. 18,454
4,515 | Germany.......... - 3,524
314,000 | Alpena Station 313,000

Tiere were also received at the station and distributed therefrom
the following yearling and adult fish:

| Distrib.

Xind. rl:::"g"bé(f Whence reccived. uted,
Cattish (Ictalurucpuuclalu') 76 ! Fish Ponda, \\’ashin"tun. DoCovierviininaiaannn, 1 } 1,300
Do . 1,248 ¢ Qumcy Station, Tlinois . . '
Catfish, spoonbill . 3| 3
Carp,scale ..... 38, 505
Carp, ;sr'n]lo, blue 2,500
Carp, leather ... g
X Cnrp; leather, l)luo } 86, 244
Gokl“ish ..................
Do. . e eireeenae. § 15, 161
Do.... Wythev 1!I(- Station, Vn;_nn b et .
Golden ide 2,901 | Tish Ponds, W. nshin"lun DoCoiiiiaen, | 2, 801
Tench . 9,695 [...... 1 L 15. 675
Do...... 6,300 [ Neosho Station, Misseuri ..., o
Rainbow trou 2,560 [ Wytheville Station, Virginia. ..., | 2, 445
Brook pike........ 30 | Quiney Station, NNinois...oooooooiiiii .. 8
Yellow or ring perch 3,602 [...... L T l 1,770
Pike perchh........ 37 |ovennn L] N P | 37
Black bass 020 |...... 3 T
Do.. 215 \valw\ll o Sta irginda..e.oiiiinnlll g 3,048
1,000 | Neosho Station, MiRgOUT e uenrenne e as .
3 | Quiney Station, lllmols eetceeeeeieteaea e 26
I ] 305
2,533 W t]le\'il v : =
5,168 - Ne)nqho Smlwn \Inumnx‘f ......................... { 7,772
350 | Fish Ponds, W.nslun-rton ) vl
338 ... do. | 571
"86 | Quincy . E Y
5
8
2

There were also received from the Wytheville Station two lots of
eggs of the rainbow trout, 20,000 and 30,000, respectively, which were
forwarded to France and the United States of Colombia.

In addition to its fish-cultural work this station serves as the pur-
chasing and shipping agency for many of the supplies of all the other
stations of the Cowmmission, also as the freight receiving and shipping
office of the general offices, and the custody of the distribution equip-
ment.  During the current year much of the time of its employcs has
been consumed in assisting in the preparation of the Commission’s
exhibit for the World’s Columbian 1ixposition.

Considerable attention was given to experiments in keeping fishes
alive in standing water aérated by spray atomizers. Very encourag-
ing results were obtained in holding yearling trout, one of the species
most diflicult to thus care for. Owing to the insufficiency of the air
supply under pressure, conclusions could not be reached. Enough was
learned, however, to warrant the belief that by this method the trans-
portation of fisli can be made more uniformly successful as well as
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more simple and economical. The system may also prove to be capable
of practical application to aguaria, doing away with the neccessity of
new-water eireulation. The idea is to atomize the water in a vessel
under an inverted cylinder so as to return the aérated water without
Cvaporation, and to cause the waste air used in atomizing to pass
through the water of the vessel, thereby imparting to it additional
oxygen. The water which is atomized is drawn from the bottom of the
.vessel, thus inducing circulation. In experiments made in 1889 it was
found that one atomizer would airate 100 gallons in twenty-four hours
under 10 pounds air pressure. This method is free from the objection
found in the use of nozzle Jjets, which cover the bodies of: the fish with
air bubbles. It can also, probably, be made applicable in the move-
ment of fry, which can not be done with the first method.

.

Fisu Poxps, WasiniNaToN, D. C. (R, HEssSkL, SUPERINTENDENT),

In addition to the propagation of the carps, tench, golden, ide, and
goldfish, and the rearing of the shad, the culture of the black bass and
the spotted catlish was also undertaken. The distribution of the prod-
uct of the station was made through Central Station, the work having
been commenced in November.

Carp.—The fish distributed in the fall of 1891 were reared in two

large and two small ponds, the product being:
Lenther earp...ooeueem e e 94, 000
Blue 1eather earp ...oee oot e e 2, 630
Beale Carp - oo oot 54, 300
Blue scale carp ........ e e e ettt et aaaann 6, 560
TOtAY - e eeeme e e e 157, 490

The arrangements necessary for the spawning of this and the other
8pecies of fish propagated at this station were changed from previous
3f0?11's owing to the attention given to the black bass and spotted cat-
fish, anq the pond space formerly allotted to the carp was reduced.

].le stock of large breeding fish was placed in the ponds about the
m}ddle of May, 1802, and a few days after they gave the first indications
of spawning, which, quickly followed. The eggs developed rapidly
3»3\(‘1 three days after their appearance the dark spots were plainly
wsxble, and on the fourth and fifth days the young appeared in consid-
91‘able numbers. Large quantities of eggs secured from the other breed-
mg'ﬁsh were also placed in the ponds in proper beds, and they also
rapidly developed. The growth ot the young was not so apid as‘in the
Preceding season. The cause of this is ascribed to the cool nights of
M&y, which lowered the temperature of the water and thereby retarded
their growth. : ’

9(,-1%"0}"‘“"3 product of this species for the summer of 1801 was
1900, the fish being reared in four small ponds. In 1892 they were

3":“‘111@(1 %0 two ponds.  They commenced to spawn the carly part of
e, sparingly in one, but abundantly in the other, with a fair prospect
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of satisfactory results, though it is impossible to estimate the number,
owing to the habit of the fish of keeping close to the bottom of the
ponds.

Golden ides.—The number of this species raised was 3,400, the distri-
bution of which was commenced in the early part ot November, 1891.
On April 13, 1892, they spawned in two ponds, and the prospect for an
early and fair result was good. The eggs, however, had been depos-
ited on the water plants near the surface of the water when one night’s
frost, making ice oue-half inch thick, killed them all.

Goldfish.—Early in May, 1891, the ponds were well stocked with
healthy brood fish. The temperaturce of the snmmer of 1891 was lower
than for several seasons, making the water too cool and causing a
scarcity of live food, IEfforts to replace this by artificial means met
with no good result, a large number of the fish dying, and the sur-
vivors being unthrifty. Many also failed to attain their golden color.
The product was about 10,700. Immediately after the emptying of the
ponds in the fall they were carefully cleaned. especial eare being taken
‘to destroy all injurious fish, crustaceans, and vermin. Iarly in April,
1892, 10 ponds were stocked with the brood fish, partly with the Japanese
and partly with the ordinary variety. Spawning began May 8 and on
May 18 and 19 a few additional spawning beds were placed in the dif- -
ferent ponds. The low temperature of the season, however, as in the
case of the carp, greatly retarded the growth of the young brood.

Shad.—In April, 1891, there were placed in the west pond (6§ acres
surface area) 2,054,000 {ry of the shad. They thrived marvelously well,
finding abundance of suitable food about the water-grasses (Daphnia,
Cyclops, ete.), and in July quantities of Gammarus pulex. Constant
care had to be given to freeing the pond from obnoxious weeds, intro-
duced and disseminated by the great flood of 1889, and which greatly
interfered with the proper growth of such plants as were advantageous
to the culture of the fish. As illustrative of the density of the vegeta-
tion caused by the overflow mentioned, from the one pond where the
shad were reared not less than 600 and from the north pond some 400
cart loads of these weeds were removed. Theirrapid growth and early
decay rendering the water unwholesome, necessitated their prompt
destruction. The result of the rearing of the shad was very gratifying,
and in November, when they were released in the Potomac River, a
very large percentage of the ivy had reached a length of from 3 to 4
inches. Amn extremely conservative estimate of the number released is
not less than 1,000,000. On May 9 and 10, 1892, consignments of fiy
aggregating 1,989,000 were sent from Central Station and placed in
the west pond.

Black bass.—As Defore indicated, during this year was inaugurated
the first systematic effort at this station for the propagation of the
black bass. In the fall of 1891 there were received from the Neosho
Station 173 specimens of this fish, which were placed in the north pond:’
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Thirty of the consignment were subsequently transferred to the Wythe-
ville Station. On their arrival at the fish ponds the fish werc appar-
ently in excellent condition, but some died shortly afterwards and
others in quick succession, and but 13 strong, healthy specimens were
left. A careful investigation showed that the fish had been injured by
the jolting of the cars while in trausit from Neosho to Washington,
oroken points of fins being found in their bodies, showing that during
their close contact and long confinement they had wounded one another.
These wounds produced sores which soon became moreand more inflamed
and caused death in a short time. Two fish, weighing 23 pounds each,
were subsequently procured from Mr., Samuel Binstein, of the health
office, District of Columbia. These 15 fish commenced to spawn about
May 18, but the muddiness of the water, caused by constant rains, pre-
vented regular and daily observations. On May 30 the young were
seen for the first time, and their inmate voracity was shown by their
attacks on tadpoles and other animal life that came within their reach.
At first food was furnished in the shape of frog and toad spawn, later
in that of chopped and live fish, 20 to 30 pounds being supplied them
daily, Their appetite was unappeasable, apparently; the more they
were fed the hungrier they scemed to become. As they grew older
their voracity knew no bounds, and in the absence of other food they
hesitated not to devour each other. This trait undoubtedly will cause
a reduction in the number that will be available for distribution in the
fall.

Spotted catfish.—There were also received from the Neosho Station
30 specimens of the spotted catfish for a brood stock. These were
Leld during the winter in one of the small ponds and in March, 1892,
transferred {o the south pond, which had an abundant and favorable
vegetation and a depth of 2 to 5 feet. They immediately disap-
peared and no glimpse was had of them, even at the feeding hour (they
apparently preferred feeding at night), nor was there any knowledge
of the existence of their eggs till May 29, when their young were noticed
for the first time. TIrom that date thcy were seen in considerable
numbers. They were fed daily and a good result may be expected.

WYTHRVILLE STATION, VIRGINIA (GEORGE A. SEAGLE, SUPRRINTENDENT).

The work of this station was confined to the propagation and roar-
ing of the rainbow trout, black-spotted trout, carp, black bass, rock
b'\ss and goldfish.

Rainbow trout.—The station has about 2,600 breedlng rainbow trout,
of wlich probably 35 to 40 per cent do not spawn each year. The
Spawning season began November 10 and ended March 20, during
Which time 491,000 eggs were collected. Of these, 154,500 were trans-
ferred to other hatcheries, national, State, private, and foreign, and
the remainder, 336,500, beld at the statlon for incubation, ploducmg
147,600 fry. The loss during incubation, 189,000, was greater than
usual, due mainly to a period of muddy water. There was also a larger
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number of the hard, ¢« glassy ” eggs. There was a further loss up to
the end of the fisc .11 year in the fry and yonug fish of 27,500, leaving
120,000 fish, from 4 to 6 months old, to be reared for dlsmbutxon in the
fall of 1892,

The distribution of the young fish brought over from the preceding
year was begun December 22, and finished February 18, the whole,
with the exception of three shipments of 50 each, being done by car
No. 2, in charge of Mr. Giles H. Lambson. The number distributed
was 49,670. In addition, 122 adult fish were planted, 115 being placed
in local waters. _

Black-spotted trout.—There remain of this species about 200 two-year-
old fish, the survivors of the fish produced from the consignment of
5,000 eggs received from the Leadville station July 29, 1890,

Black bass—The ycar opened with 810 bass, all young with the
exception of two spawners. At the end of the year the whole stock
was estimated at 1,200. But 215 yearling fish were distributed during
the'year,

Rock bass.—On October 10 the ponds were drawn for the purpose
of bringing together, ready for assignment, the rock bass, carp, and
goldfish, the first shipment being made November 3. The number of
rock bass, of a season’s growth, distributed were 15,182,

Carp.—The number of yearling carp distributed was 4,395, of wlmh
number 1,260 were released in Reed Creek, alocal stream. Inaddition,
90 breeders, from 3 to 6 years old, were supplied to applicants in Bland
and Wythe counties, Va.

Goldfish.—The number of goldfish distributed was 6,915, of which
5,300 were consigned to Central Station for shipment to applicants
from Washington,

On July 1, 1892, the kinds and numbers of fish retained at the
station were as follows:

Rainbow trout (counted)...........c...ooooiiiiiioaa . 120,000
Black-spotted trout (connted) ............................. 200
Black bass (estimated) ...2cen oot 1,200
Rock bass (estimated) ..oooooeoeiiinainiiiiiiiiae .. 15, 000
Carp (estimated) .... ... il 8,000
Goldfish (estimated) ........oioeeonniiiriirnaaaan e 6, 000

PeT-IN BAY STATION, Onio (J. J. STRANAIAN, SUPERINTENDENT).

The work at this station, as in previous years, was mainly with the
whitefish and pike perch, some experimental work being done in the
cultivation of the lake herring and the crossing of the lake herring
with the whitefish.

Whitefish.—The first eggs, about 300,000, were obtained November
4, being taken at the fishery at North Bass. During the early part of
tbe spawn-taking period the season was favorable, but the rau of fish
was light; as the period approached when we expected to secure our
largest yicld of eggs, heavy gales prevailed, which injured many of the .
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nets and drove the fish from their spawning-grounds. The collecting
of eggs ceased on November 21, During the heavy gale from the south-
West on November 17, the new suction pipe, which had been placed 150
feet out in the lake, parted about 70 feet from the shore, and as the
heavy wind had forced the water down the lake both the old and new
Suction pipes were exposed, thus preventing pumping and leaving the
hatchery without water supply, other than that held in the tanks, for
ten hours. On the 23d of November a similar storm had a like effect
on the water supply. The collecting fields and the number of eggs
taken at each were:

Monroe and West Sister Island (delivered at Toledo) ... 5,256, 000
Port Clinton. ..o it 12, 528, 000
Catawba Island. ... ..o i i iiiiiaae i 2,692, 000
Keloy Island . ..ocoonioiii i oi e i 3, 708, 000
The Bass Isdands . .oe o oon ot i ceaae eee 42,732,000

) U 66, 816, 000

Of these eggs there were delivered to the superintendent of the San-
dusky station of the Ohin Fish Commission (November 7-25), 8,000,000;
to the superintendent of the Erie station of the Pennsylvania Fish
Commission (November 7-23), 12,500,000, and forwarded to the U. S.
Fish Commission station at Duluth (IFebruary 26), 12,000,000; making
a total of 32,500,000. The remainder were hatehied out at the statioun
and the fry placed in Lake Erie. The plantings were made from April
4-10, as follows:

Near North Bass Island 1, 000, 000
Near Rattlesnake Island 750, 000
Near Middle Bass Island 1, 000, 000
Near Kelloy 18land. ..oooi i iir it i iannn, 1, 000, 000
Near Put-in Bay Island ...... ... ... i, 1, 600, 000
Near Ballast Island ... oo oo oo o e aens 1, 250, 000

0 G, 000, 000

The small percentage of fry produced from the eggs retained at
the station is undoubtedly partly due to the temporary suspension of
the water supply to the hatchery during the first month of incubation,
and also in part to the rough weather during the spawning season,
W.hich not only made the taking and proper impregnating of eggs
d’ﬂicult, but also prevented the daily lifting of the pounds and gill
hets, so that much spawn was obtained from fish which had been netted
z'1-11(1 held in the pounds two or three days. By the end of December
the eggs were all eyed. The hatching began toward the end of March
?l“d Was completed by the early part of April. The fry deposited were

1 ‘«;{icellent condition.
Onlfl'.ke perch.—The collection of the eggs of the pike perch was carried
Sov 1?111 April 11 to 22, The season opeuned with good prospects, but a
. re gale which set in on April 14 drove the fish from their spawning-
Srounds, to which they returned ouly in small numbers. The total
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take of egps wax 134,560,000, which were obtained from the following

grounds:
Toledo. .o e el 42,400, 000
Port CHnton.cow oo oo 11, 200, 000
Toast Sister Island . ... ..o .o e, 22, 400, 000
Bass Island ....ooo . 58, 560, 000

Of these, 15,000,000 were delivered on April 27 to the agent of the
Pennsylvania Fish Commission for its Iirie hatehery; 17,600,000 were
transferred at Toledo to U. 8. T'ish Commission car No. 3 and taken to
Louisville, Ky., where they were hatched, the fry being estimated at
10,000,000 and placed in Kentucky waters. The remaining eggs were
held and hatched at the station, producing 40,000,000 fry, of which
12,000.000 were planted in Lake Erie and the balance mainly in the
waters of Michigan, Ohio, and Iudiana, the period of distribution being
from May 13 to 25.

Lake kerring.—Xixperiments were made in the propagation of the
lake herring, 1,500,000 eggs of this species being obtained. Theeggs
are non-adhesive, and average about 75,000 to the quart. They can be
impregnated and handled as readily as those of the whitetish, with
which they were simultaneously hatched, a good percentage of fry
being produced. Further attention to the propagation of this species
will be given the next season.

Table of water temperatures (at 8 a. m.).

| ! . .
Date. i Temp. | Date. Tomp. “ Date. | T'emp. “ Date. ‘T'emp.
|
‘ 1891, 1892,
50 36 35 || Apr. 27 46
37 35 | 28 46
37 35 . 40
37 ’ 36 : 47
30 47 | May 48
85 | g0 48
35 40 48
37 41 |' 50
36 4y 50
35 42 i 49
35 48 50
36 47 50
36 46 50
36 42 51
36 42 51
3 |; e 42 50
35 | TR 43 50
34 14 42 52
34 42 53
45 4 54
35 ’ 49 55
a5 |, 4 64
36 I 43 00
36 415, b6
35 | 43 | 67
34 || az 67
I 44 N 67
45 | 57
l 44 68
45 |
| | |

Nore.—From Dec. 27, 1801, to Mar. 27,1892, the temperature remained uniformly 330 to 340,
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Norrnviney: SrarioN, MICHIGAN (FRANK N. CLARK, SUPERINTENDENT).

The operations of this station were confined to the propagation and
rearing of trouts.

Von Behr trout.—The spawning of this trout bogan October 30, 1891,
and ended January 7, 1892, during which time 587,000 eggs were
secured from the station’s stock fish, 795 females and ().)3 males being
used. Inaddition to these, a consignment of 18,000 eggs was received
from Germany, making a total of 605,000. Of this nwnber, 116,000
were hatehed (commeneing in February) and retained at the station
for r aring; the remainder were distributed as follows:

I
Dato. | Consignee. Numbeor.
Dec. 1,1801..0.eenn.... | Prof.d. E. Reighard, Anu Avhor, Mich «oooiiiiiiiiiiiiieniennn . 600
](1 L5 ) D Central Station, Washington 20, 000
28, 1801 . Dututh Station, Mich. 50, 000
30,3801, ........ New York Fish Comnuiss 10,000
Jan. 51802, .. .. ... Leailville Station, Colorado. . 50, 000
6, 1802, . .lnlnl JI. Gordon, (,hc\(‘nuo. W ) 20, 400
0.1802.. ... i ing I'ish Commission, Laramie. ... . 10,000
16, 102, ... an Government, City of Moxico ........... S 20,000
21 1892, ..., © Green Lake \lutmu,,\l'mw ........................ . 60, 000
¥ ‘2 1892......... .- Fort. Gaston Station, California......coooaaiiio. . 25, 000
CFeb.1g, 1892, ..ol Nebraska Fish Commission, South Bend .......... . 20, 000
18,1892, .. ...... Londville Station, Colorndo.ceeeeivaeiieeiiiiioiaeennaeearaeanns 30, 000
Record of apawn-taking.
| ye  Bign o mmbir Yo |Tggn ob- | mmber
D o Fo. Begs 0b- number ' Fe- lgga ob- | number
ate. Males. males, | tained.  eggs Yor Date. Malos. males. Nugllcd oggs per
fomale. |‘ | emalo.
\ L DU ——
8:'}:- 30, 1891 1 1 600 600 | Nov. 30,1891 25 | 30 | 18,6000 620
N 31, 1801 3 : 8,000 | 1,000 ) Doc. 1,1801 2 2 4. 460 1,725
Nov 21801 15 | 19 15,000 700 | Dec. 2,1891 @ 8 1, 500 500
Nov: 3, 1891 ! 3 1,300 1 Dee. 3, 1801 16 20 18, 300 015
N ‘_- 4,1801 ). 1 450 . Dec. 4,1801 1 1 600 600
i\'(n. b, 1891 36 54 783 I Dee. 5. 1891 11 1 300 300
NO\'. 6, 1891 1- 1 2,500 |! Dec. 17,1891 a0 35 23, 190 660
\,“\'~ 7.1801 o1 | 27 848 || Deo. 9,1801 4. 4 1. 500 76
i\'ov' 9, 1891 40 53 686 || Dee. 10,180 1 | 1 460 450
Nov. 10/18m 7 7 1,005 || Dec. 11,1801 SR 1) 7,460 812
I\,ov. 11,180 o5 a4 750 || Doe. 14, 1891 1 1 1, 800 1,800
Nov. 13 181 5 72 706 || Dec. 16,1801 8 8 6, 600 825
Nov. 14,1801 4 5 1,920 3 Deo. 18,1801 10 10 7,950 705
Nov. 16, 1891 7% 81 640 ! Doc. 21,1891 1 1 400 400
Rov. 17,191 1 1 450 [ Dec. 24, 1801 3 91 5,700 630
Nov. 18 8ot 60 78 841 [ Deec. 28,1891 5 7 €, 000 857
NO\‘. 20, 1RY1 85 41 651 || Dee. 31,1841 2 o 1, 000 [
Nov. 21, 1891 1 i 400 . Jan., 2, 1892 1 1t " 300 200
NO\'. :z,x,lxm 60 68 886 1| Jan. 4,1802 1 3! 400 ¢ 400
Nov. 24,1801 1 ] 300 ;; Jan. T,1802 H B 1,080 | 450
ng‘v -::7’.18‘.)1 30 a0 | 22,500 577 [— | !
. 97,1801 35 24, 000 6U0 |j £ nos
Nov. 28 1891 i 4 ZJI%O o ! 653 703 581,000 736
] ! '
—_— ‘ i

The distribution of ycarlings was commenced January 23, 1892, and
terminated March 28. The fish to distant waters were consigned to
a,pp}icmnts in Kentucky, Ohio, Indiana, INinois, Wisconsin, Pennsyl-
Vania, and Michigan. The number sent out was 7,127; the transfers
bemg made by car No. 1. In local waters 200 tish were planted.
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Brook trout.—Owing to the heavy mortality that had occurred dur-
ing the previous spawning scason in the breeding fish of this species,
it became necessary to replenish the stock. Accordingly, in the early
part of July, 1891, Mr. 8. P. Wires, the foreman of the Alpena Station,
was sent to Grand Marais, Mich., to secure a number of the wild trout
from the streams of that vicinity. With the aid of a small force of men
he secured 600 specimens, which were shipped to this station July 14,
These readily adapted themselves to domestication and suffered no loss.

On October 19 the spawning season commenced, and continued till
January 19. The number of females stripped was 294, 264 males being
used. 1In all, 147,200 cggs were obtained. Of these, 500 were sent to
Prof. J. E. Reighard, at the University of Michigan, and 10,000 to Mr.
Mather, at Cold Spring Harbor, N. Y., for reshipment to the United
States of Colonbia. The balance of good eggs, about 100,000, were
retained at the station for rearing. They began hatching in January.
The average number of eggs per fish was 500; the largest number
obtained from 1 fish being 1,800, on November 28,1891, and the smallest
number, 180. (900 being taken from 5 fish December 7).

The number of yearlings distributed was 13,000, Of these, 10,000
were placed in the stream near the hatchery on October 23, and 3,000
sent by car No. 1, on July 24, 1891, to Dubuque, Iowa.

Lock Leven trout.—The seaspn of spawning of this species was from
October 27, 1891, to January 19, 1892. The number of fish spawned
was 1,229 (males used, 1,023), which furnished 571,850 cggs. Of these,
132,000 were retained at the station for hatching (commencing in Feb-
ruary) and rearing, and the balance of good eggs, 185,500, shipped as
follows:

Dato. Consigneo. Number.

Dee 19,1891 ..oL..... Prof. Reighard, Ann Arbor, Mich.....ooiiiiiiiiiianiinniinninenn.. 500

19,1891 ..! New Humpshire Fish Commission, Plymouth. .. cee. . 25, 000

29, 188 i Leadville Station, Colorado ... . ..o ..., e . 25, 000

30,188 Covernment of United States of Colombia*. 10, 000

31,189 + Vermont Fish Commisgion, Waterbury 30, 000

. Jan. 15, 1842, -.: Gircen Lake Station, Maine. . 50, 000

26,1892, A.N. Choney, Glens I'alls, N. Y., 20.460)

29,1892, ...l Went Virginia Iish Conmission, Ronney 10, 000

30,1802.....ie.... Nebraska Fish Commission, South Bend 15, 000
*Through Fred Mather, Cold Spring Harbor, N. Y. $Throngh C. F. Orvis, Manchester, Vt,

The greatest number of eggs from 1 fish was 1,900, that of 3 fish
spawned November 18 being 5,700; the lowest 336, the average of 83
fish spawned December 22; the average for the whole take of eggs, 465,

The distribation of the yearling fish extended from Janunary 17 to
March 15, 1892, the number shipped being 3,709, which were consigned
to applicants in Wiscousin, Michigan, Kentucky, and Pennsylvania,
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Lale trout.—The eggs of this species were collected by the employ¢és
of the Alpena Station, underthe report of which station are given the
details of the work. Of the 2,853,000 cggs received, 1,000,500 were
shipped as follows:

Consignee, i Number.

>rof. Reighard, Ann Avbor, Mich ..o o . . . .. ... ... . 500
Do o, MInnoRota. ooy 1T 500. 000
...... 1L T 250, 000
Cheyenne, Wyo., for J. 11 Gordon, South Bewl, Wyooooooool 'r_;o, 000
Duluth Station, Minnosota ... ... oL 250, 000
Wyoming Fish Comwmission, Lavamio.............. ... ... feann ]90. 000
Minnesota Fish Commission, St. Paul........ T T . 50,000
Now York Fish Commission, Saranac Lake Village............ ... 300, 0V0
Vermont Fish Commission, \Vu}nrlmr_y. S s aseraasamancmicuciiiana 100, 000
New Hampshire Fish Commission, Laconia...o.ooooooooiiiiaiot. .1)09, 1)
Nebraska Itish Cownmission, South Bend.....oooveiiiai it 204, 000

The eggs retained at the station, which began in Jauunary to hatch,
broduced 200,000 fry. '

The distribution of yearlings was commenced January 23, 1892, and
completed April 12. The number shipped was 45,722, which were con-
signed to applicants in Wisconsin, Michigan, Towa, Indiana, Ohio,
Kelltucky, New York, Pennsylvania, and Vermont.

Black-spottc({ trout.—On Febrnary 5, 1892, 1,000 scven-montbs old
trout of thjs species were received at the station, having been brought
by Mr.H.D. Dean, superintendent of the Leadville Station. They were
mmediately placed in tanks, and commenced feeding well.

W/‘iwﬁsh.—()t' the 370,000 eggs of the whitefish received from the
Alpeng, Station, 100,000 each were forwarded to Switzerland, France,
and the Indiang Fish Commission at Richmond.

hoticeable feature in the work of the station was the success which
attendeq the shipments of eggs. In no shipment, which was reported
UDON, was the loss more than 5 per cent, and in many cases there was
none,

The logs among - the rearing fish during the season was very great,
’(’Speciu]]y among the brook trout, which were attacked by a fungus.
The cause of this was not definitely determined, but was probably due

to the Scarcity ol water occasioned by the continned dvonght and unpre-
cedentedly warm weather durin g the whole season. The following
able exhibits the progress of trout fry produced from the egegs of tho
fall of 1891 to July 1, 1892:

K*\Q_ —— —_— ————— ———— ————
V .
Itemns, B(:;::.. ! Brook. L{i'::: ’ Luke. | Totals.

\'--———» ——— - — —_— . == Rl Bl S—— am - _——— e ... —— : - . -
}’(l;.:'thnt«:hnd 116, 000 i 100,000 1 142, 000 | 200, 000 558, 000
Dioroa=se - ’ 52, 000 10, 80 72000 F 125, 000 289, 800

pributed LTI e ! 200 L 200

D hand July 1,18¢ o G1L000 ] nowon R0 aon 1 s

——

l 61, 600 ’ 59,000 70,000 l 75, 000 268, 000
i i
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For the purpose of incorporating them in the exhibit of the Commis-
gion at the World’s Fair, specimeus of artificially reared trout weve
obtained from several of the stations. Those furnished by that at
Northville were of the following kinds, ages, and weights:

Ago. ’ Von Behr. Brook. , Loch Lu\‘ox.u..' Lako.
: |
‘ Ounces. Ounces. Ounces. | Ounces.
D8 FOAT eveniniieiirenenreiietearteaanaaenean. 3 3 and 13 L
Two years.. .. 4 Jrand 4 4 anil 6} 64 and 7
Three vmra .- 413 and 14 Band 91 10§and 15
Four years. ..... eeeeneaes 13} and 143 |
Five years.
Six years ......oooiiiiiiiiiiiii |
i

The stock of breeding fish on hand towards the close of the year
consisted of 939 Von Bekr trout, 616 broek trout, and 2,975 Loch Leven
trout,

ALPENA STATION, MIcu1GAN (FrANK N, CLARK, SCPERINTENDENT).

The occupancy of this station has continued under lease from Mr.,
‘George N. Fletcher, of Alpena, and its supply of water under contract
with the Alpena Water Company. The operations of the station, con-
sisting of the collection of the egygs of the lake trout for the Northville
Station and the propagation of the whitefish, were under the immediate
direction of Mr, S, I>. Wires, foreman. Owing to the frequent and
severe gales of wind during the last of October and thronghout Novem-
ber and December, fewer eggs than usual, of all kinds, were taken at the
spawning-grounds of lakes Iuron and \Ixc]ug w and Detour Passage.
The especially severe and cold gales in the early part of December on
Lake Michigan were the cause of an unprecedentedly small cateh of
fish in that lake, which accounts for tho small supply of whitefish eg,gs
taken from Beaver Island and Charlevoix.

Lake trout.—The eggs of this species were obtained from the spawn-
ing-grounds of Lake Huron on reefs in the vicinity of Thunder Bay
Island, and from Lake Michigan on reefs near the Beaver Islands oft
Thompson. The first eggs, which were of the shoal-water race, from
Thunder Bay, were received about October 15, and the work of collec-
tion was carried on till about the 1st of November, when a severe gale
tore up the nets and prevented its continuance. The eggs were devel-
oped at the station and then transferred to the Northville Station, seven
consignments being made between November 4 and December 14,
The season of collection represented two hundred and twelve days of
one maun’s time, during which 2,853,000 eggs were secured, as follows:

From Manistique, Lako Michigan, seventy-five days. ... 2,275,000
From North Point and Alpena, Lake Huron, seventy-five
T R 280, 000

Frow Au Sable, Lake Huvon, sixty-two dayy. coooveieaees 208,000
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Whitq/ish.—'l‘he first eggs, 160,000, were received November 4, and
the last 1,600,000, from Beaver Island, on December 16, The season’s
Teceipts were 40,7 00,000 cggs, as follows:

\

; .
Lake Michigan. " Days.  Number. Lake Huron. Days. | Number.

41| 2,600,000 [ Point Savitan............... 21 1, 500, 000
46 | 3,200,000 | Hay Point and Detour Pas.
17| 1,280,000 [ snge ... ... 303 2, 400, 000

26 | 3,500,000 || Middle and Thunder Buy
fslands................0 § 53 6, 620, 000
28 | 1,800,000 | North oint and Alpena ..

41 1,600,000 | Sturgeon Point. ... ...... ... 21 4, 700, 000
+ Miller 'oint cooeevionenaa... 30 11, 500, 000

The loss of egys during development was 10,580,000, nearly 26 per’
“ent. This logs was mainly due to negleet on the part of the fishermen
I not, hauling their nets oftener, frequently allowing them to remain
our or fiye days during severe storms and bad weather. Eggs taken
from fig), caught in gill nets are invariably poover thau those from fish
taken iy any other manner, from the fact that when the spawn is
taken many of the fish are in a half-lifeless condition. Another factor
Was. the quantity of sawdust in the water supplied to the hatchery.
0“'1“8‘ to the direction of the prevailing winds during November and

G oarly part of December, the sawdust which was deposited in the
bottom of the bay was so stirred up at times as to be forced into the
l&tcpeyy in such quantities as to almost stop the working of every jar.
15 118211)6 good eggs there were shipped between February 12 zmd: Maych
3 600 0‘)-’a to the Northville Station 870,000; to the Duluth Station,
137 7:} 00, and to Central Station, 4,000,000. The balance f’f the eggs,

) ‘,’0’000, were hatched at the station and the fry distributed from .
'11}1)1'11 15 to May 4 at points in lakes Huron, Michigan, and Superior.

he firgg eggs hatched April 5, but owing to the very low temperature
?f the water theo hatching was very slow and not completed till April
25. The temperature of the water fell from 55° on October 1 to 33°
on December 5, remaining at 323° from December 6 to March 29. From
330 on March 80 it rose to 39° on April 10, fulling back to 36 on April

3, where it remained till April 15, On the 16th ithad advanced to 409,

Fising slowly until May 8, when it was 48°.

DurLuri SraTioN, MiNNisora (R. O, SWEENY, Si., SUPERINTENDENT).

The operations of this station were confined to thwe propagation of
e \vhitetish, lake trout, pike perch, aud Von Behr trout.
_ Whitefish.—On F:'brlun'y 27, 1892, 10,000,000 eggs were received
11‘0111. the Put-in Bay Station, and on March 9, 8,000,000 from the Alpena
Slfzt&ou: The ﬁrst‘lot, began to l{atch February 29, and the seoond lot,
it elivery of which to the station had been delayed by reason of the
i\{u‘rll;elr_}f cold. and st;m:my \\.'efl.thcr, on the day of their receipt. On
cur ":' 0 f?he first 1.)1.;1ntmgl' 0.1 fry was made, these being placed in the
eut of Lester River, oft its mouth, by which they were carried into

th
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the lake, this being rendered necessary owing to the rough and hum-
mocky condition of the ice, which made it impossible to get out to the
usual planting-grounds with the cans of fry. Plantings were continued
at intervals till the 30th of April,during which time 11,727,000 fry were
placed off Lester River; 3,000,000 at the mouth of the ship caunal,
Duluth, and 2,000,000 in Lake St. Croix, St. Croix River, near. Hudson,
Wis. The loss in eggs and fry was 1,273,000.

Lalke trout.—On September 23, 1891, one man was sent to the north
shore of Lake Superior, in the vicinity of Isle Royale, to arrange for the
taking of eggs of this species. Owing to the continued rough and
stormy weather no eggs were secured by the force till the second
week in October, the first consignment reaching the station October
13, and the last November 10, and at the end of the month there were
in the hatchery about 700,000 good eggs. The eggs of the Lake
Superior lake trout are larger and of deeper color than those from the
Lake Erie fish, and the fry, when hatched, are much larger and more vig-
orous and grow more rapidly. The eggs commenced to hatch January
12, 1892, and on March 31 there were 504,500 strong fry from this col-
lection. In addition to the eggs collected by this station there were
received from the Northville Station, of eggs collected by the Alpena
Station, three consignments, on December 29, January 7, and January
10, from which were obtained 920,300 good eggs. On January 10
these eggs began to hateh. The distribution of fry commenced June
6, during the month 480,000 being planted, all in Lake Superior.
Of these, 130,000 were produced from eggs obtained at Isle Royale and
350,000 from those sent from the Northville Station. The number of
fry retained at the station after the close of the year was 843,400,

Pile perch.—The eggs of this fish were obtained from Pike River,
an affluent of Vermilion Lake, in the vicinity of Tower, Minn., and
from the St. Louis River, near Fond du Lac, Minn. The fish in Pike
River usually spawn a week to ten days earlier than those in the St.
Louis River. On April 18 one of the men was sent to Pike River to
make preparations for the gathering of eggs as soon as the fish began
to run and indicated their readiness to spawn. A short distance up
the river is a slopiug barrier of rock, which stops the ascent of the fish,

- und here they congregate in countless numbers as the spawning season
approaches. The fish of the first catches were hard and unripe and
were held in crates till ready to spawn, a course that had proved
successful in previous years. At Pike River this scason it failed
completely, the eggs from fish held for twenty-four hours proving
worthless, the spots being so defined as to give a mottled appearance
to the mass in the pans upon first extrusion and in an hour or two the
entire egg becoming opaque and lifeless.

On April 25 a man was sent to the St. Louis River, the fish having
there commenced to run, but no ripe ones were secured till May 7, and
on May 12 the work was terminated, owing to the rising river and
heavy current, which practically stopped the run of the fish. The eggs
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t.akeu Wwere abnormal, but not to the same number or oxtent as those
irqxn Pike River, nor were those from fish held in cribs more badly
affected than the ones taken from fish freshly caught. The total take
of good eggs from both sources was 48,000,000, The foul condition of
thfi llu-tchery’s supply of water, owing to the continued succession of
Yaln storms, injured about 18,000,000 of the eggs. The balance were
gevelopiug normally, and to save them they were planted between May
20 and 26 in the clear water of Lake Superior, about 2 miles from the
shore. Good fertilized ova were deposited between May 1 to 6, to the
%lumber of 15,000,000 in Pike River, and from May 1 to 12, 10,000,000
I the St. Louis River.

Von Behr trout,.—The eggs of this species shipped from the Northville
Station were received on Jaunary 1, 1892, in the best condition, the
Dumber of dead eggs on arrival being 374, On the basis of measure-
Ment by Dr, Sweeny there were 36,125 eggs, which began to hatch

ahuary 20, The loss during hatching on account of the condition of
the water was very great. On June 3d 15,000 fry were planted near
Amberg, Wis., and on June 22d 5,000 in Baptism River, Minnesota.

QUINCY STATION, ILLINOIS (S.P. BARTLETT, SUPERINTENDIENT).

_The work of this station was continued on the same linesas in pre-
Vious years, The fish obtained were mostly large, of a breeding size.

he humber distributed for this season was less than in former years,

Ut the area of distribution was greatly enlarged. The following table
Shows the distribution work of the season:

St ) o Piko |Yellow| Black | Crap- | Rock*| White ls (-
ate. Catflal.| Pike. perch. | porch. | bass. plol. buss. | bass, [Sunfieh. Total.
500 500 [.vvue--- 6,080 [ 2,610 285 500 |.eerrefaannnnn 11,375
180 923 |.. .| 2,080 655 | 1,580 | 1,764 200 | 2,630 | 10,921
300 200 [ceveocefonaniann 51 d 500 2,091
440 190 |.. doerannns 3,484
300 70 1.......] 4,000 9,105
95 4,500 9,207
............... 85
480 | 425 3,970
80 ....... 350 882
375 5,088 9,003
.................. 3,300 6, 135
40 oo 1,820
200 |. 500 . 2,105
................ 233 1,435
1,261 30 |........ 3,092 | 6,567
4,351 | 2,028 100 | 32,648 | 13,792 6,447] 6,502 | 2, nsi 9,854 | 177,868

* J'or distribution.

ca?she ?istrib‘ution .of this collection necessitated the use of the three
mile of the Commission, which performed a total mileage of 36,420
.S, of which 27,899 miles were given free by the railroads, and 8,521
miles paig for, '
amo};e lilai’n collecting-grounds were in the vicinity of Meredosia, 111,
Wiug- takes and sloughs formed by the overflow of the Illinois River.
sup l§ Y th(} continued dry scason these so rapidly dried up that their
P “;S Of;) gsh could not be cared for by the available facilities for

# 0 92—1v

]
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transportation, and many, which would otherwise have died, were
gathered and placed in the Illinois River.
The plantings thus made consisted of:

Catfish, yearlings . ..oooo oot i e 250, 000
Carp, diftferent varieties and sizes............ . ... .o. 5, 000
Buffalo, different varieties and sizes. ..o oo ool 20, 000
Yellow perch, yearlings ...... ...l 25, 000
Crappie, yearlingf. ..o .oiiiiiii i 5, 000
White bass, yearlings ... ... ..ol 10, 000
White bass, matured.... ... . ..o i iiaiiiiiaaaan 5, 000
\ —_—

Total et e i e aees 320, 000

There were also deposited in the river at Meredosia the following
fish that had become fungussed during their retention in the live-boxes
while awaiting distribution:

Spotted cabfish. ... ..o i it eeae e 1, 000
PARe. e et et 500
BIACK DABE. .« e oot e e e e e as 2, 000
(07 47713 13 1 3,000
Rockbass ..., e e 1,500
WHhite Bass ... et ieii it e teaeaecae i anaet e 5, 000
L]0 08 17 R 10, 000

Tobal . v e i et e crceenee e eeeeeees 28,000

During the season tliere were taken by the fishermen of the vieinity
quantities of carp of varying sizes. A ready sale of these was had
in the markets, Chicago paying 8 cents per pound, double the price of
other varieties of fish indigenous to the Jocality.

NEOSHO STATION, MISSOURI (WILLIAM I, PAGE, SUPERINTENDENT).

Rainbow trout.—The fish retained from the product of the spring of
1890 for brood stock began to spawn in December, 1891, though but
20 months old. The first eggs were taken December 15, and the last
February 23. During this period 112,185 eggs were obtained from 207
fish, an average of 542 eggs to cach. The number of males used was 288,
Great difficulty was cxperienced in securing proper impregnation of
the eggs, and not more than 35 per cent of the eggs taken were fertil-
ized. The trouble was the same as is deseribed by Mr. Frank N, Clark
in hi8 report of the operations at the Northville Station during 1882,
(Report U.S. I, C., 1882, p. 819.)

On January 16, 1892, Prof. Charles E. Riley, of Drury College,
Springfield, Mo., arrived at the station, and made a microscopic exam-
ination of the eggs and milt, in various stages, to discover, if possible,
the cause of the hard, glassy eggs so frequently occurring in this trout,
and a cure for the disease. His stay at the station was limited, but at
his request a series of eggs were prepared in a bardening mixture, and
sent him for further examination. In eggs which had had no contact
with milt, as also in the fluid which so frequently accompanies the
extrusion of these hard, plump eggs, he discovered a tapeworm-like
parasite. 1t is hoped that from the results of Prof. Riley’s investiga-
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tion means may be discovered to overcome this difticulty in the propa-
8ation of this species.

On February 11 a package of rainbow trout eggs, consigned as 20,000,
were received from the Wytheville Station. These eggs, Mr. Page
reports, were the largest ever seen by him and in fine condition. 'When
Counted, however, there were found to be but 14,538, the discrepancy
being probably due to the consignor’s using a measure established for
€ggs of normal size. On June 30, 1892, the number of fry on hand that
Were produced from these eggs was 12,000; from those taken at the
Station, estimated, between 25,000 and 28,000.

During the breeding season a continual warfare was waged among
the breeding males. Every effort was made to stop the fighting, but
it was ineffectual, and the loss among them averaged about 10 a week.

The season of distribution was from January 14 to March 2, 1892,
during which there were sent out 11,110 yearlings (product of season
of 1890-91) and 14 fish two years old.

Brook trout.—On March 27, 1892, there was received from Mr. James
Annin, jr., of Caledonia, N. Y., a consignment of 8,000 eggs of the brook
trout, These were in good condition on arrival, the loss en route being
218. The eggs hatched with reasonable loss, but the try produced were
Weak and puny, and the death rate among them very high. At theend
of the year there were but 1,500 alive and in very poor condition.

From the fry brought over from the previous year there were avail-
a})le for distribution 6,327 yearlings, which were shipped framn the sta-
tion between January 28 and March 12,

Von Behr trout.—From the 25,900 eggs of this species received from
the Northville Station in the spring of 1891, there were produced by
November 1, 1891, actnal count, 15.200 fish, and 10,222 were distributed
between December 17 and March 17, 1892,

Black bass.—Of the stock of breeding fish, 175 three-year olds were
Sent to Washington in December, 1891, leaving but 33 at the station.

wing to the continued cold rains and cloudy weather the bass were
8omewhat late in spawning. Innmediately after hatching and before
the schools had dispersed, the fry were netted and transferred to
another pond. It is estimated that the number availablefor distribution
M the fall of 1892 will be about 2,000. The distribution of yearlings was
Commenced November 27 and ended February 8; 7,384 fish were shipped.
ol fock bass.—The number of yearlings distributed was 9,374; of 3-year

8, 2.

Orappie—Of this species 95 yearlings and 14 breeding fish were dis-
tributeq,

Tench.—The gratifying results attained the previous season in the
Propagation of the tench made it desirable to increase the work dpring
© Dresent year, and 40 of the largest fish were reserved and added to
Y2e brood stock, and an additional pond, twoinall, assigned to them.
- 6 nux%lber of yearling fish available for distribution was 26,432, which

ere shipped botween November 9 and Tebruary 8.
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Cuarp.—The work with the carp was restricted to two ponds. The
brood stock continue in good condition. The number of yearlings dis-
tributed was 7,184, all to private ponds with the exception of 1,000 placed
in Shoal Creek near Neosho.

Golden ides.—The parent fish are in good condition, and occupy one
of the best ponds. No young were obtained from these fish last year,
and success with them at this station is doubtfui.

Goldfish.—The goldfish spawned (in pond No. 5, February 24, 1892)
freely and frequently, only to have their eggs and fry killed by the
cold rains. The number for distribution in the fall will be small. The
number of yearlings distributed during the year was 3,576.

Spotted or channel catfish (Ictalurus punctatus)—The want of suc-
cess with this fish during the previous year being thought to be due to
overstocking, but one-third, or twenty of the breeders, were retained
at the station. In May, 1892, they were quite active, and it is believed
have prepared several nests. Of the breeders, 30 were transierred to
the fish-ponds at Washington, and 27 to the Missouri Iish Commiission.

Shad.—On June 3, 1892, 700,000 shad fry were received from the
Gloucester Station, N. J. Their growth during June was satisfactory,
and the very large schools of them seen throughout the entire pond
excited the intcrest and admiration of the numerous visitors to the
station. These were for rearing and final liberation in Gulf tributaries.

In January, 1892, a severe cold spell prevailed from the 17th to the
22d, the temperature falling to 22° I'. On the 19th, pond No. 1, in
which is kept the brood stock of rainbow trout, froze over for the first
time. Unusually heavy rainfalls prevailed during April and May, the
total precipitation from May 3 to 30 being 11.12 inches. The disas-
trous effeet of these rains, coming at the spawning time of most of the
pond fishes, is made apparent by the limited number of fish hatched
during this season. The following table exhibits the midsummer and
midwinter temperatures of the water in the pond:

Summer, Augnst 6, 1891.* l ‘Wintor, Decomber 23, 1891.%
Water. Outlet. Outlet.

face.' tom. face. | tom.

Inlet. Sur- ! Bot. ‘ Tish in pond. Inlet. Sur- | Bot- Kind of flsh,
|

Spring........... 58 58 68 i. 57 57 57
‘ntcllcl'y cevceens 58 58 58 .. . 57 57 57
Trout povls 58 59 59 ¢ Rainbow, brook,Von 57 57 57 | Rainbow, brook, and
. Bebr trout. Von Behr trout.

Poud No. 1...... 58 64 63 { Rainbow, 17months..| 56 54 62 | Rainbow,broodstock.
2eeennn 63 3 72 | Golden ides.......... 56 48 49 | Goldon ides.
3 72 74 74 | Carp, breoders . .. 49 47 47 | Carp.
4.. 47| 46| 46

74 76 76 | Carp, fry ...
58 0 70 | Goldfish ..
75 78 78 i Crappie...
q ) B| el
2 ock bass
74 77 77| Tench....
G0 76 74 | Black buss
L.do...

57 46 46 ; Goldfigh,

49 48 48 | Catfish, large.
55, 48 49 1 Rock bass.
487 44 45 | Tench,

57 49 49 | Black bass.

* Afr, 73° in shade; cloudy and showery. t Air, 43°; clear.
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The residence and annex to hatchery which were under construction
at the close of the last report were finished Ly October 1. In the ice
room of the annex 50 tons of ice, which was cut from the large pond,
were stored in January, 1892, Two footbridges, leading, respectively,
to the residence aud annex buildings, were built across Hearrell Branch.
An additional pond, No. 13,4was built during the year. It affords a
water surface of 1,200 square feet, and its greatest depth is 18 inches.
In December, 1891, 30 American arbor-vitm and 30 Norway pines were
Planted about the grounds.

Food.—The basc of the food used at this station is a mush made of
“shorts” or mill-middlings, to which beef liver is added in varying
DProportions, according to the season and the kinds of fish to be fed.
The best quality of shorts is used, as the mush made from the inferior
qualities is too readily soluble in water and divides into particles finer

_than the fish will eat. To obviate this it is arranged that when the
shorts runs poor 5 to 10 per cent of common flour is mixed by the miller.
A 25.gallon farm boiler is nearly filled with clean water, which is
brought to the boiling point; shorts is then added, about half a peck
at a time, and thoroughly stirred in, so as to cook in an even pasty
Mass without lumps; 3 to 4 pints of salt is added during boiling, and
the whole mass is kept constantly and vigorously stirred. When a
thick mush is attained, it is poured into pails, in which it is allowed
to become well set and eool before using, as thereby it is not so liable
to too freely dissolvein the pond. With each 25 gallons of water about
30 pounds of shorts is used, which produces 166 pounds of mush. Forty-
five minutes is usually sufficient time to prepare this quantity.

Tor preparing the liver a No. 22 meat cutter, made by the Enter-
Prise Manufacturing Company, of Third and Dauphin streets, Philadel-
bhia, is used. The size of the “cut” of the liver is regulated by a
Dlate, which has perforations varying from one-sixteenth to three-
8ighths of an inch, providing food of a size suitable for all sizes of fish,
€xcept very young trout. The machines cost $4 each, and will prepare
10 pounds of liver in four to five minutes.

Mr. Page summarizes in regard to the methods of feeding as follows:

Our present (April 12, 1892) stock of brood rainbow trout number 1,000. They
8re 2 yeurs old. Their aggrogate weight is about 1,500 pounds. They are fed morn-
;ng and evening. Their daily ration consists of 30 pounds of mush and 3 pounds of

vor .\\'011 mixed. Such bas been their diet for twelve months. They are and have
fl‘eotzi ltll, })ul‘fech health, many of the.m woighing 2 pomu.]s. Weo 11.:1,\'6 never ](?st @ ﬁ.sh
i18 stock Dby reason of choking, ‘ pop-eye,” or inflamed intestines, iatal dis-

9“89!'5 usually resulting from improper feeding.
ingfﬁyoung trout woe have at present (‘April }2, 1892) 40,000 miubow. t.ront, averag-
any m‘:’eleks old. To these we are feeding daily from 6 to 7 pounds of lwel:, wltl.)ont
mus), \:s,tll \Vl'lon the trout are fr.om 2 to.3 months old w‘o commence to mix a llt'ﬂ(\
of food) uln:?lcur f‘ood, g}‘adually.mcreasmg tho proportion .of ml'lsh (and quantity

) il, by the time théy are 6 months old, the proportion would be one

f:,:h::;mh to one part liver. After thAut tin.w tho addition of x.nush is .mnde freely,
"educo({ 1})Oy the‘tl.me theo 'ﬁsh become ¢ yezl-rl.mgs,” the proportion of 11}"01‘ may be
ver for su:.Timm“m" I‘he.)' can the’n‘ on,'mly be .m.ndo 'to fmi mus’h “‘1Ll:,out. any
eral days in succession. They do not allow this ‘“‘unnatural” food to
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sink to the bottom and eat it lazily, but rise to the surface, lashing the water into
foam, and exbibit every appearance of enjoyment.

The black bass (Micropterus salmoides) in our ponds decline mush in any form, and
can not be made to eatit. When sometimes mixed with considerable liver they
will take it in the mouth, but quickly spit it out, The same results have attended
frequent trials with erackers, bakers’ bread, and dog biscuit. They secem averse to
vegetable diet. We have been able to induce them to eat nothing but liver—and it
must be fresh and sweet. (Of course we hive not tricd minnows or other fish, our
efforts being to overcome their natural instincts to cat fish.) When the liver, as it
will occasionally in the sumuer, becomes tho least tainted, tho bass declino it.
Occasionally they decline any and every thing to eat. This peculiarity of the bass
is well known to anglers. (Book of the Black Bass, Henshall, p. 360.) In our
ponds they never eat on “nasty,” raw days; but on pretty days they follow one
around the pond seeming to beg for food. They are very active after tho flies here
in summer (but less so than the rainbow trout), and have been seen to kill and
partially eat a snake. Unquestionably they devour the largest part of their young
after the school leaves the nests and disperses.

‘The channel catfish (the original stock from Grand River, Indiun Territory) eat
the mush greedily. During the late fall, winter, and early spring they are dormant
and nover come for their food. Such as may be offered to them at this time sinks to
the bottom and remains unnoticed. At other times of the year they rise to the sur-
face and eat the mush ravenously, reminding one of pigs. They are, as is gencrally
known among anglers, very fond of liver, it, in fact, being a favorite bait for theun.
Very rarely wo mix a swall amount of liver with their mush. (See U. 8. I'ish Com-
inission Bulletins, 1883, p. 419; 18%4, p. 321; 1886, p. 137.)

To our rock bass we occasionally give a small gquantity of liver, but it is very
doubtful if they ever eat any of it. They will at times pugnaciously dart out and
tako a emall piece in their mouth, to immediately spit it out, It is thonght that the
presence of small quantities of liver in their pond assists in breeding the inseots
which seem to furnish the bulk of their food.

To the golden ides, goldfish, tench, and carp we feed mush unmixed with liver.
They are foud of liver, but it does not seem necessary to their keeping.

The quantity of food given to the pond fish is varied according to the number of
fish, size of pond, season of year, and condition of weather. No definite rule scems
possible. Not only does the appetite of the fish vary, but scarcely any two ponds
have the same capacity for producing natural food to supply the lacking necessary
ingredients of ‘the artificial food. Again, the artificial food which might be econom-
icully used in one locality would be beyond profitable employment in another. It
may be found that cotton seed can be profitably employed in feeding certain warm-
pond fish in some southern localities. It would scarcely be economical in Peunsyl-
vania or Ohio. At the Cold Spring Harbor batchery ou LonglIsland, New York, they
have been using horse meat for the past six months. At tho Forest Hill hatchery,
§t. Louis, Mo., therefuse of the cracker fuctories of St. Louis is used for feeding carp.

" The trout mentioned in the letter following was 28 months old at the
time of capture:
ROGYRS, ARK., June 3, 1892.

Drar Sir: Your kind favor of April 21 was received. To-day I received a rain-
bow trout from Silver Springs race and spring, where we deposited 500 trout received
from you December, 1890, or January, 1891. It weighs, dressed, 3 pounds, measures
22 inches from tip to tip, and was full of spawn. Am sorry it was caught. We do
not allow fishing, but this one jumped the bars. Havetalken a castof it in plaster.
Two or three smaller fish have been taken out, but this scems toshow what they can
do in our water. No food has been furnished them, * * *

Respectfully, vours,
J. G. BAILEY,
President Silver Springs Milling Company.
Mr. PAGE, Neosho, Mo. P
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LeanviLLe STATioN, CoLORADO (I1. D. DEAN, SUPERINTENDENT).

The operations of this station were confined to the propagation of
the trouts, the varieties handled being the black-spotted, yellow-finned,
br()ok, rainbow, Loch Leven and Von Behr. On July Al, 1891, fish and
€gys as follows were on hand:

Yeoarlings
Species. i Breeders. | and fin- Fry. Eggs.
i gorlings.
Blnck-spotted trout [Salmo mykias).....oeeeeoaemvanens ‘ 1,025 L1 B 37,244

cllow.finued trout. (Salino mykiss macdonaldi) .coooveiuneenn ..
bt T0ok trout (Salvelints fontinalis) -....coeeeene-- -
inbow (Salmo irideus)........ g
och Loven (Salmo levenensis)
on Behr (Salmo fario) ......

, X .
LT DU POPPPPRPS : 1,179 . 20,956 115, 097| 42,623
1

—— e+ —_—

Black-spotted trout.—On August 11, 1891, a trap was placed in Lake
Jreek, about 1 mile from the hatchery, and kept there until the last of
_SeDfember. During this time 543 fish, of an average length of 6 to 8
Inches, were caught and transferred to the station. The collection of
eges was commenced in May. IFrom May 10 to June 6, 120,300 eggs
Were secured from 218 stock fish, an average of 5350 eggs to each fish.
The greatest take of eggs on one day was 36,500 on May 24. In May
5,100 eggs were secured {rom Twin Lakes; of these, about 40 per cent
hatched. From the same waters, through the courtesy of the Colorado
Fish Commission, 96,000 eggs were taken between June 24 and 29,
75 per cent of which were good. Through the kindness of Gen. A. H.
JOnes, of Denver, 121,000 eggs were obtained at Black Lake in the
early part of June. Of these about 50 per cent were good. The time
of incubation of the eggs of this trout is from twenty to thirty days.
Brook trout.—As in previous years, an agreement was made with Dr.
John Law, by which the Commission was to spawn his stock of fish,
and after furnishing him with 350,000 eggs, receive the balance secured
fgl‘ the Leadville Station. The spawning season of these fish was from
November 2 to January 29, during which 2,283 fish were stripped, pro-
d“Cing 672,400 cggs, the station’s share being 322,400. The largest
Number of eggs, 29,900, was taken November 29. The stock fish of the
Station spawned from November 9 to December 5, 21,000 eggs being
taken from 25 fish. Iatching commenced in the middle of February,
1?92. During the last of the egg-taking season difficulty was expe-
r‘e"Fff(l in finding cnough ripe males. Aeccordingly 21,500 eggs were
fertilized with the milt of the Von Behr trout. Of this lot but 2,000
Were alive by tife end of April. :
the);}.ﬁn g thelast week ol Ma-rcp, when the sac was about half absorbfad,
salt ¥y commenced dying ra-plc?ly. '.l‘hey were liberally treated with
fou»r&(lll'd earth, a-‘n(l for a short time given salt every day. In three or
gre ays the disease was checked and the mortality was then not
. ater than usual. The younger fry were given occasional doses of
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salt and escaped the disease entirely. Salt and earth were thereafter
put in all the nursery tanks two or three times a week till the fry were
transferred to the ponds.

Lock Leven trout.—On January 2, 1892, the 25,000 eggs of this trout
shipped from the Northville Station December 29 1891, were received,
in good coudition, and hatched during the month, producing 24,746
fry. The white spot in the sac soon appeared, and a heavy mortality
occurred during February and March. ’

Von Behr trout.—Eggs of the Von Behr trout were secured from the
stock fish of Dr. John, Law. The spawning season commenced in
December, and was over by February 3. There were taken 21,400
eggs, which were very poor, only 20 per cent being good. From the
Northville Station there were received on January 9, 1892, 50,000 eggs,
shipped January 5, and on Iebruary 16th 30,000 eggs, shipped Febru-
ary 13. Both lots were in good condition on arrival at the station. At
the end of February about 70 per cent of the good eggs had hatched, and
the remainder were all hatched before the close of May. The number
of fry on hand May 31 was 72,986, nearly the whole of which were from
the eggs sent from the Northville Station. In June 10,000 were placed
in waters of Lake County, as follows: Arkansas River, 5,000; Rock
Creek, both above and below the falls, 3,000, and in Lower Evergreen
Lake, 2 000.

At the close of the year the stock of fish, fry, and eggs at the sta-
tion was as follows:

. | "
Species. Breeders. |2-year olds.| Yearlings. Fry. Eggs.

|
PBlack-spotted trout . . 938 733 I 321 01,108 144, 083
Yallow-finned trout . T 1,314 1,755 |.ceaiannn
Brook trout ......... 93 1,480 1,907 169,492 | .ccve.. ...
Rainbow trout . .. 3 40 ... Jo 1,900 3,145
Loch Leven trout . .. O U 105 10000 12,013 [oeeveennnn
YVor Behr trout O .. 56,190 {..cveeunen
L7 OO 1,034 2,348 | 2,542 l 332,618 \ 148,128

|

The distribution from the station commenced October 16, 1891, and
was completed by November 18, with the exception of one shipment ot
1,000 black-spotted trout, which were taken by the superintendent on
February 3, 1892, to the Northville Station., There were distributed
19,000 black spotted trout, 54,200 Von Behr trout, and 33,550 brook
trout

Before the introduction of water from the lower Evergreen Lake,
November, 1891, the tcmperature of the water was 43° ¥, and the
growth of the fish was slow. Prior to May 1, 1892, the lake water
lowered the temperature to 390 I, but after that Qate there was a
rapid rise, ranging from 52° to 000 the average daily change being’
about 6°. In May and June, 1892, the fish grew rapidly, owing to the
higher temperature of the water and the increase therein of vegetable
and animal food. On account of the uneven growth of the fish the
produect of the station will undoubtedly be reduced by increased canni-
balism among the fish.
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During the summer and fall of 1891 the dwelling-house and stable
were completed, as also 32 rearing and 5 other ponds.

Bamb STATION, CALIFORNIA (GRORGE B. WiLLiams, JR., SuPKERINTENDENT).

The work at this station is confined to the quinnat salmon. Fishing
was commenced on August 31, 164,500 eggs being obtained, and con-
tinued to September 19, The total of eggs secured was 3,026,000. The
fish were unusually large and productive and the eggs healthy. Sowme
difficulty, however, was experienced with a few of the females first
taken, on account of the fluid ejected when being stripped, preventing
full impregnation. The eggs in the hatchery matured rapidly, and on
September 29 shipments to the State hatchery at Sisson were com-
meneed. Tor shipping, preference was given to the packing-chests
with canton-flannel trays, over the method of crates and moss. The
superintendent of the hatchery reported that each of the seven ship-,
ments arrived in good condition, and favorable reports were also
received in regard to the 50,000 eggs sent to the Mexican Government
at the City of Mexico. This latter shipment was made in December
and from eggs taken from fish of the late run.

The second run of fish commenced October 24, on which date about
100 fish were caught in the traps, but they were mostly unripe ones.
Hauling of the seine was begun on October 27, but few ripe fish were
secured. Ou October 30 the fish on hand were spawned, and the fish-
ing was continued till November 10. The total of eggs secured from
-this run was 350,000. Of these, 25,600 were hatched at the station, and
when sufficiently matured the fry were placed in the MeCloud River.

In the latter part of September, after the close of the first run of the
quinnat salmon, there were caught in one of the traps two females and
onemale of the humpback salmon (Oncorhynchus gorbuscha), which were
Spawned, the eggs hatched at the station, and in February the fry
planted in the McCloud River.

During the summer run of the salmon, there were taken 1,117 males
and 1,345 females, of which latter 651 were ripe; in the fall run, 435
males and 286 females, of which latter 62 were ripe.

The following table presents the spawning operations:

Dato. I| Femnles |[Number of » Date. | Fomales | Numbor of
'spawned. ergs. spaw nod. oggs.
33| 164,600 31 144, 000
17 00, 500 | 62 271,000
18 74,000 | 24 114, 000
2¢ 97,000 | 3¢ 31 140, 000
38 147, 250 . 145 000
31 142,750 ;| Sept. 36 178, 000
387 165,000 | 22 105, 000
4 204, 000 * 16 84, 000
50 222,000 | . .26 140, 000
49 100,000 f Nov. 10.. 20 126, 000
58 268, 000 | .
41 184,000 749 3,870, 000
! \
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Of the take of eggs, 2,852,250 were sent to the Sisson hatchery of
the California Fish Commission; 50,000 to the Mexican Government at
the City of Mexico; 25,500 were batched and the fry liberated at the
station; and 448,250, or about 13.25 per cent, were lost in developing.

FORT GASTON STATION, CALIFORNIA (CArT. ¥, H. Epmuxps, U. 8. A., IN CHARGE).

The conduct of this station and its auxiliary at Redwood has con-
tinued under the direction of Capt. Frank IT. Edmunds, U. S. Army.

In July the ponds for young salmon and breeding trout were com-
pleted and the extension of the hatchery building so as to contain 40
troughs was begun, being completed by October. Arrangewments were
made in August for the construction of a small hatchery, 14 feet square,
with a capacity of 8 troughs, at Redwood, which was completed in
October. In November a water-supply tank was built for the Redwood
hatchery.

The first salmon eggs collected at the Redwood hatchery were taken
December 3, and their gathering was continued to March 10, the total
yield being 300,000, of which 150,000 were transferred to the Fort
Gaston Station and 150,000 retained for hatching at Redwood. Of
those taken to Fort Gaston 2,000 died during transfer. The remainder
began to hatch February 9, and were all hatched by March 10. The
loss in fry was about 400. On May 30 and 31, 147,600 young salmon
were turned into Supply Creek, a branch of the Trinity River, and dis-
tant from the station about a quarter of a mile. The eggs retained at
the Redwood hatchery commenced hatching March 12. These eggs.
were taken February 2, and the period of their incubation was much
shorter than herctofore, the usual time being sixty to ninety days.
The unusually mild weather prevailing during the winter was undoubt-
edly the cause. The hatching was completed by April 30, producing
142,500 fry, which were released through a sluice, on May 1,into Minor
Creek, a tributary of Redwood Creek. During August 25,000 young
salmon reared at the station were turned into Sypply Creek.

The rainbow trout taken during the previous season, and held in the
station ponds for breeders, were spawned February 24 to 27, yielding
about 9,000 eggs, and a further gathering of 12,000 eggs was made
between March 1 and 19, making a total collection of 21,000. Hatching
commenced April 10, and was completed May 29, producing 18,450 fry.

On January 30, 1892, 20,000 eggs of the eastern brook trout purchased
of Mr. J. Annin, jr., of Caledonia, N. Y., were received at the station.
On unpacking, the number of dead eggs was 225, and the subsequent
loss was 9,393: The remainder began hatehing February 5, and nearly
80 per cent were hatched by the close of the month. The loss in fry
was a little over 500, mainly occurring during April,

The 25,000 eggs of.the Von Behr trout shipped from the Northville
Station January 22 were received February 2 in excellent condition, on
unpacking but 10 eggs being found dead. The subsequent loss in eggs
was 113. Hatching commenced February 18 and was finished Febru-
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ary 26, the number of fry produced being 24,877. At the close of the
Year there were at the station—

Rainbow trout (breeders) ..o mme ccneonn i 300
Rainbow trout (fry) «ovnoe v immame i 18, 450
Von Behr trout (fry)........cocveenns e e 24, 836
Brook trout (fry) .. coece oot i e 9, 854

On July 1 the reservation was turned over to the Interior Depart-
ment for Indian school purposes, in accordance with the act of July 31,
1892, and Capt. Edmunds and his command transferred to Benicia
?al‘racks, Cal. In this connection the Commissioner takes pleasure
in acknowledging the hearty and efficient aid extended by Capt.
Edmunds in the conduct of the Commission’s work at Fort Gaston
and Redwood.

CLACKAMAS STATION, OREGON (WALDO F. HUBBARD, SUPERINTENDENT).

The work of this station consists in the propagation of the quinnat
salmon. On August 25,1891, the work of clearing the fishing-grounds
and building the traps was begun. Some distance below the rack,
which was built at the end of the previous year, were two channels, in
. €ach of which a trap was placed. Between the rack and the traps all
the large rocks were removed from the river, which left a bed of fine

gravel where the salon came to spawn and thence were driven into
the traps. A sccond fishing-place, further down the river, was made.
Here the fish were caught by a net and put in pens, where they were
“kept till stripped of their spawn.

] On September 8 the first eggs were taken from four salmon caught
In one of the traps. It soon became evident, however, that but few
fish ¢ould be canght at the station, owing to the existence, about five
Iniles helow, of a dam across the river which in low water prevented
the ascent of the salmon. As a good many fish were seen below this
dam a temporary collecting-station was there established September
2L A large tent, to serve as a hatchery, was placed on a small island
below the dam, from which, by means of a flume, water was led into
the hatching troughs, Two spawn-takers were left at this station, the
Parent fish being purchased from the fishermen in the vicinity.

Lggs were obtained daily during October, the total amount gathered
being 1,185,000, The number of eggs taken at the regular station
during the season, from September 8 to-October 31, was 851,500. The
total take of eggs was 2,036,500, The number of salmon spawned at the
Station was 198, and at the tent 247. The average number of eggs to
the full-roed fish was about 5,000. Lye-spots began showing in the
eggs taken at the temporary hatchery about October 24, when 90,000
©ggs packed in boxes, on canton-flannel trays, were transferred to the
Station without loss.
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Experiments were made in transferring cggs of different ages, but
the loss among those not showing eye-spots was very great. The eggs
at the temporary station weve transferrved in installment, up to Novew-
ber 3, when a heavy rise in the river, which washed away the flame and
floated some of the troughs, necessitated the immediate removal ot the
remainder. It was found that eggs 16 to 18 days old could be trans-
ferred with but little loss; when younger than that the loss was very
great, while those under 10 days were all killed. About 500,000 eggs
were lost by transfer. The balance of the’eggs hatched, with a Joss
of about 10 per cent. The loss among the fry during the time they
were held in the hatching troughs was small, with the exception of
about 50,000 which were diseased at the time of hatching, some living
but a few days and others two or three weeks. The fry were all placed
in the Clackamas River and Clear Creck, near the station, between
December 1, 1801, and February 27, 1892,

On September 28, 25,000 eggs were placed on exhibition at the Port-
land Industrial Exposition. The water supply here was very poor,.
sometimes stopping altogether, and the majority of the eggs were:
killed. The few fry produced were afterwards brought back to the:
station,

On March 16, 1892, 20,000 eggs of the landlocked salmon were
received from the Schoodic Station, but they were all dead.

In May, 1892, an attempt was made at the falls of the Willamette
River, at Oregon City, to secure some eggs of the steclhead salmon,
the effort being based upon statements of the local fishermen that a
great many ripe-roed fish were caughtthere. On May 9 some hatching
troughs were taken to Oregon City and placed near 4 steamboat basin,
from which a supply of water was obtainpble. Pens were built and
placed in the river for holding such fish as might be secured through
the fishermen. Just before preparatiouns were completed the fishermen
were catching a good many fish, but few, however, wereripe; after all
arrangements were ready no more fish were caught. At this time
occurred an unusual rise in the river, which permitted the fish to clear
the fall and ascend the river. In ordinary scasons the riveris low and
the fish can not get above the falls, below whieh they remain till they
spawl. A spawn-taker was kept at the place for twelve days in the
hope that eggs could be obtained, but none being secured the attempt
was given up and the equipment brought back to the station.

Towards the end of June preparations were commenced for the coming
season’s work,
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AQuariA At CENTRAL STATION, WasuINGTON, D. C. (L. G. HARRON, IN CHARGE).

_ During this year the aquaria wore under the charge of M. L. G._

arron, who assumed the duty in July, 1891. The aquaria and grotto
were thoroughly repaired, and wire-sereen covers were made for each
aquarium to prevent the escape of specimens and the entrance of any
Natural enemies.

In the marine aquaria two-thirds of the water used was artificial,
being prepared from Turks Island salt. The balance was natural sea
W.at,er, the supply of which was obtained from Chesapeake Bay, in the
Vicinity of Old Point Comtort, Va., and brought to the aquaria with
the collections secured at that place. The density of water maintained

uring the year was {from 17 to 19, the aim being to keep it at 18, that
of the previous year having been 20 to 22.  This redugtion resulted in
greater success in the carrying of the more delicate specimens, both
animal and vegetable.  For the atration of the water, depeundence was
had on the reduced glass jets. The greatest trouble in the manage-
ment of the aquaria is the regulation of temperature. In the winter it
Wwas held between 50° and 60°, which was satisfactory, by attaching a
Steam drum to the supply pipe; in the summer, however, no economical
Wmethod for keeping a suitable temperature was discovered, and as a
Congequence the maintenance of the aquaria during that scason was
Practically abandoned.

The collections were obtained mainly at Old Point Comfort, Va.
Nstead of detailing our own lanunches to this work, as in former years,
Ivolving much time and expense, arrangements were made with a
ocal agent, by whom specimens were gathered and placed in live cars.
A8 3001 as a sufficient quantity was secured advice was sent to Wash-
Ington and g messenger was directed to proceed by the Norfolk and

ashington steamers for them. By this way the collections were
Teceived at the aquaria in twelve to twenty-four hours atter being taken

'om the live cars and at a very slight expense. Collections were also
Teceived from the Woods Holl Station.

About 250 young shad, the product of fry artificially hatched at
Centra} Station and placed in fish ponds, Monument Lot, on the 26th
Of the preceding April, were received October 21, 1891, These fish were
about fiye months old and 2 to 3 inches long. At first they were put in

rackish water having a density of 1,005, which was increased from day

to da.y for about six days, when it was brought up to 1.018, the general
€nsity of the water used in the marine aquaria. At the time these

Were placed in the brackish water others were placed in fresh water,
Ut all of the latter died within threo days. The former, however,

l(:ga-n. to take food, consisting of chopped oysters, clamns, and becf—

.“3 bPreference being for the oysters—in from two to three days. At
“}lfit;(flfl‘:]); Wwould not take the food from the bottom but would ca§011 it
Off t1,5 Ing in the \.vu-ter. Later on, however, they began taking it
Plauts where it had lodged, and finally from the bottom. Nearly
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all these remained healthy, plump, and active for six months, some
living beyond the end of the fiscal year.
~ InFebruary, 1892, some of the flounders were found to be in spawning
condition. Their eggs were stripped, but none seemed to be fertilized.
They were heavy, 7Two of the blue crabs underwent their shedding in
September, 1891. On first coming out they seemed to be healthy and
strong, but they died in fromn three to five days; the cause, however,
was not determired.

A number of young oysters obtained from*a water tank of the
steamer Fish Hawk, on which the spat was supposed to have been
deposited in August, 1891, were placed in the aquaria in December.
These, when received, were from 1 to 13 inches in diameter. They
lived about four months, during which time their growth had increased
a halfinch in digmeter. Whelk eggs sent from Woods Holl hatched
out in pod-like envelopes in about three months after their receipt.
None of the young, however, lived longer than a few days.

Very successful results were had with the specimens kept in the
fresh-wvater aquaria. But few specimens, however, spawned, probably
due to the presence of alum in the water, resnlting from the use of the
Loomis filter. Owing to this it was found impracticable to place any
dependence upon successful results in-the growing of plants.

ADDITIONAL FISH-CULTURAL STATIONS.

Montana.—The appropriation providing $1,000 for investigation
respecting the advisability of establishing a fish-hatching station in the
Rocky Mountain region in the State of Montana or Wyoming being
available July 1, 1891, Prof. B. W. IEvermann, assistant in the division
of inquiry respecting food-fishes, was placed in charge and began his
investigations at Helena, Mont., on July 18, 1891, and prosccuted them
continuously until August 27,

The establishmert of a fish-cultural station in the Rocky Mountain
region is advisable, without doubt, since the wide extent of country
centering around the Yellowstone National Park has no fish-cultural
establishment, and the waters of this region can be stocked only by
costly transfers from remote stations, with a great loss of the fish in
transit. The character of the fish-cultural operations which may be
profitably undertaken in any region varies with climatic conditions,
and with the physical, chemical, and biotic features of the water.
These facts must be more or less accurately known in order to deter-
mine the extent and nature of the fish-cultural installation needed, and
to direet advantageously the stocking of the waters, in the interest of
-which a station is sought to be established.

One of the principal objects of the investigation was for the purpose
of determining the best location for fish-cultural operations, and as the
station for this region would be largely devoted to the hatching and
rearing of various species of trout and other salmonidiw, visits were
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limited to such places as would furnish a constant supply of pure water
of not less than 1,000 gallons per minute, the temperature of which
should not exceed 550, and which should be of sufficient height above
the hatchery building to permit a gravity supply. The station should
be centrally located with reference to the region to be stocked, and
should afford good railroad facilitics.

Of the localities examined, Davies Spring, near Bozeman, Mont.,
Seems to be the one most available for the purpose named. A detailed
account; of the investigation will be found in the Bulletin of the Com-
iission for 1891, pages 1-60..

Quif States.—On the completion of his investigations in Montana and
Wyoming, Prof. Bvermann proceeded to Texas, reaching Galveston
_November 4, In establishing a fish-cultural station for the Gulf States
1t was desired, if practicable, to secure a site where there existed facili-
ties for work with the salt-water as well as fresh-water species, as also
tor the investigation and development of the methods of propagation
and rearing of the oyster and.for the investigation of marine life of the
Gulf coast. In carrying out his instructions Prof. Evermann visited
Galveston and Corpus Christi on the coast, and Houston, Palestine,
San Antonio, New Braunfels, San Marcos, Austin, and Fort Worth in
the interior, It was found, however, that the eoast afforded no satis-
f{"ctory conditions for the establishment of the station desired. Of the
Sites examined for the propagation of the fresh-water species of fishes

he most desirable was found to be that at San Marcos, situated al the
head of the San Marcos River, a tributary of the Guadalupe. Theriver
a8 its rise in a number of springs at the foot of a limestone ledge or
llllljllst above the town. - All these springs together form alarge, deep
Strea,m, from the bottom of which, near the upper end, wells up the
Principal spring. The temperature of the water was found to be about
99, Many water-plants were found in the river and such species of
flSI} a8 large-mouth black bass, sunfish, and various species of eypri-
N0ids are abundant. A short way below the spring is a tract of land
of some 25 acres, which lies exceedingly well for the establishment of a
st’atiOH. Water can be carried in pipes from the dam, which is some
distance below the springs, and which furnishes power for a large mill
and for )¢ electric light of the town, to any part of the tract. The
Slope is sufficient for the easy construction of ponds. San Marcos is
a]_SO centrally located and has satisfactory railroad facilities. No defi-
E;tshSe.Iectimf, ]10_\\'ever, was ma,de.during the ﬁ.scal year. A full report
¢ Investigalions can be seen in the Bulletin of the Commission for

1, pages 61-90.
madce’"i’)wnt.—{n the‘ea.rly part of Augu.st, 1891, a tour. of insp.ection was
nlissiony;he (;011:111:53101101‘, accompanied by the engineer of the Comw-
or the » Mr, C % Gorham, looking to the' selpctlon of a su.xt:rnb]e site
owm‘destabllshnmnt, of a ﬁS]}-Cll]tlll‘{ll station in the State of \ ermont.
the end of the following October the engincer was directed to
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procecd to Vermont and p:epare a report upon such places as from a
general examination presented suitable possibilities. Among the places
visited were Roxbury, Washington County; Healdville, Forge I'lat,
Pittsford, and Mendon, Rutland County; Manchester, Bennington
County; Williamstown, Orange County; Vergenues, Addison County;
and St. Johusbury, Caledonia County. After a due consideration of
the relative merits of these places a site in the vicinity of St. Johns-
bury, Vt., and in close proximity to Sleepers River, was fixed upon as
more nearly meeting the requirements. It having been learned that
the owners of the different pieces of property involved in this site
were willing to dispose of them at reasonable prices to the United
States, in June, 1892, the engineer of the Commission was directed to
proceed to St. Johnsbury and survey the plat of ground which was
necessary to be obtained.

The property which it was decided to secure is embraced in four
lots—the first two containing 21.31 acres, owned by 1. & T. Fairbanks
Company; the third, containing 3 acres, immediately south of the Fair-
banks property- and fronting on Sleepers River for 630 feet. The
fourth place belongs to Mr. Asa S. Livingston and includes water
rights to the Emerson Falls, on Sleepers River. The land selected is
about 24 miles from the railroad station at St. Johnsbury and about
13 miles from that at Fairbanks village. 1t was also deemed desirable
to secure rights to the Chickering mill property situated about a mile
above the site scleeted, in order to have full control of the river in the
vicinity and for the purpose of erecting a dam for the introduction ot
a suitable water supply additional to that furnished by the springs.
Arrangements were made with the owners of the property by which
the site in its entirety was obtained for $2,470. As soon as the proper
plat is made, the question of examination of title and preparation of
deeds will be referred to the Attorney-General, as required by law.
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RAILROAD SERVICE,

LXV

_‘The following shows the mileage of cars and detached messengers

10 the distribution of food-fishes:

Indig- . . l [ . | m
Servic " o White-| Iikeo _Miscel.| Miles | Miles = ‘Total
Service. (-I‘l‘:l‘l‘s Trout.! Curp. | "au). | porch. ! Shad. Iluncous., paid. | froo. |luilcs.
: I . i

Car N l n l
GirNoy........ 11,271 [ 15,108 | 2,408 | 2,193 1,363 | 1,976 111 | 9,007 | 24,823 | 34,430
Qur No2 [Tl 7,215 10,515 | 3,719 ... oo, 11,006 | 111 \ 19,252 | 14,214 | 43, 460
ar No. g o 10 17,769 | 13,040 | 2,524 | 1,020 | 2,075 | 9,450 1 1,011 | 24,074 | 23,724 | 47,798
°"&C]lcdmcsscn~ 5, 622 [ 25,181 [ 1,676 | 3,268 | @, 623 i 19,166 | 11,552 | 62,871 | 6,665 | 69,036

ers, | |
Total....... i 41,877 I 63,794 | 10,827 | 6,481 | 6,039 } 42,507 | 13,685 |115, 304 | 69,426 | 184,730

i

The following table shows the name of railroads and total

number

of miles of free transportation furnished by the railroad companies, to

Which the thanks of the Commission are hereby tendered for the aid
glven:
y \
Name of railroad. Car No. 1. | Cuar No. 2. Car No. 3.| Total
4 ichinon, Topeka and Sunta Fo 4,738 6,305
unm!tlc ANA PUCHIC .o e veaeeeaeeesenaeeraanaeannnn 2,208
Burﬂ"'glou and Rutland ...oooooiiiiiiiii e 36
Che Ngton, Cedar Rapids and Northern .. 1,678
Cm:‘*l‘eako A0 ODi0 veeveicieniaeeie e 577
1eaB0 AN Northwestern «.eeveneeonienecennnnn. 1,730
Chicugo’ Burlington and Quiney ........ 3, 906
Chwgf"' St, Paul, Minn., and Omaha sieesien 260
Colo 8nd, Cincinnati, Chicago and $t. Louis...... 4, 158
o0, TR0 MIAIANA. . ..o . oeoeeerernennnneenaaennnns 836G
D‘.lg‘erstown and Charlotte Valloy. 32
Degpgpi7s aud Hudson. ... 500
Dotrg't' Buy City and Alpena ... 1,400
‘l]lltll + Lansing and Northern ....ooo.oooioii... 300
Pling > South Shore and Atlantie..o.eoovreennne.. 620
Gray d’“’d Pero Murquetto.....o.eeeeanen. 2,752
1§ pids and Indinna... 438
ntacl® Centyal ... e oo 416
Towg Mitioual and Great Northorn .. ..... 768
a(:f Central 0 L | P 332
RanguVI0 Southeastern . ...oooovoverransnnrernine i . . 426
Kangas G163, Fort Scott and Memphis 1,182
Kontyooity, Fort Sith and Southern ..o..oovennnn ... leveeeee, 192
Kepeoeky Conteal ..., L Ll 99
Louj “(fkl}' Midland . | 16
WMigsville and N X 410
lﬂ’f gan Contra] 6,553
Miu\:]“llko,c_ Lake Shore ’ 954
Minnuu P0lis and St. Loujs. 120
Lisgop ' LAul and Sault Ste 405
),[h“‘."lu‘l'l’n‘:;ljl;fﬁs and Toxas ‘12, ;‘11(11
N,’,’};”B and Ohio . 36
x‘lrtho:;kl';() Dtari 102
i'?c% Vnue",ml“" 1, 0;’}3
Storaburg uyd iy 178
S:I\ukm(;éty\ o T S P ; 76
St. omsl;lﬂllﬂ 304 NOrtHOrN. . ceeneeiaiasiearaenennns loereiaenns Lol 80
%‘,‘J’flm and 1L, ?sm Iraneisco. . B P, 2,210 2,210
wWhion pygighceitio........ . 802 1,756
W abaah, - 4 8,420
( 533 4,382
........................ 1,235
- \ | N
24, 822 l 14,214 | 23,724 62,761
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The following table presents the numbers and sizes of each species
of fish distributed, and their assignment to the States and Territories:

Distribution and assignment of fish.
|Cutﬂsh. Carp. |Tench. Ga{g“" (ﬁ:}l‘l Shad.
States nud Torritories. | Adults )
i and | Year- | Year- | Year- | Year- Toras Fry Yoar-
i yuar lings. | lings. | lings. | lings. BEs ) lings.
i lings
;oo i [ i
Alabama....cccceeemmmanaifocenian 8, 350 250 [erecaeinnn. 3, 899, 000
Arkansas..........oooonifieaion
California. .
Colorado. caeeraeceeencn|ovenians
Connecticut -

Delaware
District of Columbm

Ilinois

Indiana
Iudian Territory .
Towa

Louisiana. .
Maine .....
Maryland..
Massnchusotts
Michigan..
Minnesota .
Mississippi
issou
- Montana. .
Nebraska. .
Now Hnmpsluns
New Jersey
New Mexico.
New York.
North Carolina .
North Dakota .
Ohio
Oklahoma .

2,100
3,000

South Carolina.
South Dakota .
Tennessee ...
Texas .....
Utah ....
Vermont. ..
Virginia ..
Washin gton
West Virginia
‘Wisconsin. ..
Wyoming..
Foreigncoun

5, 210 .
15, 030

15, 223,000 |-
1, 500, 000 |. -

Total

4, 326

35, 592 I 2, ]ﬂG ~ 20, 651 ] 2,497,000 , GG, 927. 000

1, 000, 0O

| Atluntu,

anllm kul snlmou

Quimmt snlmnu L mllnon
States and Territories. | | T TV T v
> 2 Year- D } oar- i v Year-
Egga. i Fry. lings. Lgge. | fings. Tgge. | 1y 1’"""'
California ............... 2,852, 000 I 315,5oo| 25, 000 | .................. 30, 000
Maine ..ol e 264,282 L.
Minncsota . | 15, 000
Nevada...... 25, 000
New Hampshire 17, 000
New York . 65, 000
Oregon - ..oovvviemannnnnn cevene e 1,832,400 . oL e
Pennsylvania. 10,000 |..
Vermont.......... 20,000 |..

Foreign countries ...

50, 000

Total

232, 000 i 68, 692
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Distribution and assignment of fish—Continued.
Black-
Loctl\; ol‘,l%?’en R?::;}:gw Von Behr trout. |spotted| Brook trout.
States and ‘Territoxies. trout.
- Yoar- | Year- . i Year-| Yoor- n Year-
Eggs. lings. Eggs. lings. Eggs.| Fry. ‘lmgs lings. Egge. lings.

Alabana

Convecticut .
Delawaro ..
Georgia. .
Illinois ..
Indiana..
JTowa ..
Kansas..
Kentucky -
Maine .
Murvlnnd
Massachusotts. ..
Michigan....
Minnosota .
Missouri.
Montana.
Nebraska....
New Hampsbire
New Jersoy....
New Mexico.
New York..

Peonnsylvania
South Dakota
‘Lonnesses .
Texus ...
Vormont.
Virginia ...
West Virginia.
Wisconsin.
Wyoming
Yoroign countries

10,000

~.1"20,000
it

50,000
59, 000

1, 749

30 000

22,750

..[10, 000

110, 6500

14, 679

140, 000

54,734

80, 500

41,9078

69, 179

18, 000

10, 500

La
States and Terri-

ke trout.

Lake |
her-
ring.

Whiteflsh.

Yellow,
porch.

Pike peroh.

tories.

Year-
lings.

Fry.

Eggs.

Year-

Fry. lings.

Year-

Fry. |lings,

Eggs.

California .......
Connectiout
Iliinoia ...
Indiana.

Maryland.
Michigan .
Minnesots..
Missouri...oovoeloeao...
Nebraska. . 200 0(10.
New }Imnpnhixo llUO 000'.
Now Mexico.....!
Now York..
Ohio .
Pennsylvania. ...l
South Dakots ...
Vormont .
\Vnslung‘tﬂn.. [ PN
Wisconsin. .
Wyoming
¥oreigu coun-
trios......eecee

25
700262, 500
0

I’g
)

2
..

00u, 000
, 500, 000

-1 "3, 990, 000!

7,750, 000
4,727, 000

G, 000, 000

‘900 500

,
. |

480, 000]43, Sﬂl]

262, 500,20,

I

800, 000

44, 467, 000

|

eo.osoi«ts,ooo,ooo
i

40, 300, 000,
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Distribution and assignment of fish—Continued.

White

Black

Rock

States and Territories.

Sea bass. bass. bass. | Crappie. bass. Suntish. | Pike,
7 Yenr- Year- Yoar- Yoar, | Yeor- Yecar-
ry. lings. lings. lings. lings. lings. lings.

Alabama.............o....
Arkansas
California.
Connecticut
District of Columbia
Georgit............

Ilinois..
Indiana .
Iowa....
Kansas..

Koutncl(i
Marylan

Massachusetts .
Michigan
Misgonri .
Now Jersoy..
New Moxico .

Now York
North Carolina.
Olio
Pennsylvania ..
South Carolina.
South Dakota..
Tenuvcsseo. .
Texas...

......... i snl s 395 |
4“7l s 240 589
25 1,830 570 100

1,780

Vermont
Virginia .
Wushiugtou
West Virginia,
Wisconsin .......
Foreign countries............ ... e
Total..ceenoenaanaaiit 200, 000 I 1,946 19, 753 6, 311 26, 208 | 9, 604 1,068
i !
St.up (,od | l’olluck. | Ylatfish., Lobsters.
Stato. - ——-
1' Ty. Fry. | Fry. ‘ Lggs. ! Fry. I'ry.
! ¢
Massachusotts........coooa.. 35, 000 i 2, 795, 500 } 2,478,500 © 2,764, 000 ! 3, 610, 000 5,709, 000
Total ....... eemnaas 35,000 ' 52, 795, 500 l 2,474, 5 i 2,764,000 | 3,510,000 l 5,799, 000
| i
SUMMARY.

Statos and Territories. Number. States and Territories. Number.

Alabama ..ol 3,009,889 || Nevadm...ocvveaeanniiioiiiiaa. ... 25, 000
Arizona . 1,700 || New linmpshire.. 141, 136
Arkansas. . 28,037 || New Jersey. .. . 3 "'36 582
California . 3,248,438 | Now Moxico.. 7,0
Colorado... 76,177 | Now York...... 12, ‘708, 437
Counnecticut 2,011,287 il North Caroling .
Delaware....... 5, 855,205 || North Dakota .. 1,530
District of Columl 1,006,914 || Ohio.......... 32,278,378
Florida «-.cevaoio... 2,301,087 (I Oklahoma 800
Georgia. . 3,054,737 |- Oregon ..... 1, 332, 520
Idaho.... 2,982 . Pounsylvania. 47, 813, 166
Illinois .. 19,954 i Rhodo Island . 12
Indiana . 16, 118, 513 | South Carolina . 1, 200, 728
Indian Territo 900, 076 || South Dukota .. 34,331
lowa ...... 20,752 1 Tenncsseo...... b, 382
Kaonsans .. 3, 2. 24,502
Kentucky . 10, 612, 790 2,004, 591
Louisiana.. 2,024,188 . 195, 333
Maine ... 485,083 || Virginin... . 5, 007, 660
Maryland.. 15, 240, 316 | \\’.mhmgion . . 4,207
Massachusotts . 69,082,176 || West Virginia . 16. 865
Michigan . ... 21,475,831 || Wisconsin.... .. . 2,044,100
Miunesota . 45,279, 844 Wyoming ...... | 230, 006
Mississippi 2,007,244 || Foroign countries «.......co.oeeen. ! 400, 910
Missouri. .. 957 42.} e
Montana... Lotal ceereenrecarnnnreneennn.t 305,918,846
Nebraska ...ccovveemeieenuenanennnn. 240 080 i
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GENERAL ADMINISTRATION.

Mr. J. J. O’Connor, who had been chief clerk of the Commission from
June, 1888, died on May 4, 1892, He was succeeded by Mr. Herbert A.
Gill, who had been the disbursing agent of the Commission for many
years. :

On May 19 Mr. W. P, Titcomb was appointed disbursing agent.

CIVIL SERVICE.

Owing to the increase of the personnel of the Commission and the
desirability that faithful employés should have such assurance of per-
manency of tenure of their positions as is conveyed by the civil:service
law, the President was requested to order the classification of the Com-
mission as a part of the classitied departmental service. This request
was approved, and the executive order issued May 5, 1892. .

MENIADEN AND MACKEREL FISHERIES.

During the first session of the Fifty-seccond Congress mueh conflict-
ing testimony was had before the House Committee on Merchant Marine
and Fisheries relative to the natural lhistory and habits of mackerel
and menhaden, as also the iniluence upon their abundance of certain
methods of fishing. Onthe 21st of March, 1892, the Commissioner was
called upon by the chairmnan of the Senate Committee on Fisheries to
make replies to certain interrogatories. Response was made May 9,
1892, which was printed as Scuate Miscellaneous Document No. 156,
Fifty-second Cougress, first session,

PUBLICATIONS AND LIBRARY,

During the year the following papers, forming parts of the reports
and bulletins, were issued : '

A reconnoissance of the streams and lakes of the Yellowstone National Park,
Wyomning, in the interest of the U. 8. IYish Commission, by David Starr Jordan.
(Bulletin for 188Y, pp. 1-40.)

Report upon tho pearl fishery of the Gulf of California, by Charles H. Townsend.
(Bulletin for 1889, pp. 91-94.)

Report upon eertain investigations relating to the planting of oysters in southern
California, by Charles H. Gilbort. (Bulletin for 1889, pp. 95-48.)

The embryology of the soa bass (Serranus atrarius), by Henry V. Wilson. (Bul-

. letin for 1889, pp. 209-273.)

Report upon the investigations of the fishing grounds off the west coast of Florida,
by A. C. Adams and W. C. Kendall. (Bulletin for 1889, pp. 289-312.)

The giant scallop fishery of Maine, Ly Ilugh M. Smith. (Bulletin for 1889, pp.
813-335.)

Notes on the occurronce of protozoan parasites (Psorosperis) on Cyprinoid fishes
in Ohio, by Edwin Linton. (Bulletin for 1889, pp. 359-361.)

Notos ou the king crab fishery of Dolaware Bay, by Hugh M. Smith. (Bulletin
for 1889, pp. 363-370.)

Report upon a collection of fishes made in southern \lorida during 1889, by
James A. Henshall. (Iulletin for 1889, pp. 371-384,)

Notes on the oyster fishery of Counecticut, by J. W, Collins. (Bullotin for 1889,
pp. 461-497.)

Report on the work of the U. 8. Fish Commission steamer Albatross, from January
1, 1887, to June 30, 1888, by Z. L. Tanner. (Report for 1887, pp. 371-435.)
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Report upon the construction and equipment of the schooner Grampus, by J. W.
Collins. (Report for 1887, pp. 436-490.)

Report upon the operations of the U. . FFish Commission schooner Grampus, from
March 15, 1887, to June 30, 1888, by J. W. Collins. (Report for 1887, pp. 491-598.)

A review of the labroid fishes of America and Lurope, by David Starr Jordan.
(Report for 1887, pp. 599-699.) .

On some Lake Superior Entomostraca, by S. A. Forbes. (Report for 1887, pp.
701-718.)

Notes on entozoa of marine fishes of New Ingland, with descriptions of several
new species, Part 11, by Edwin Linton. (Report for 1837, pp. 719-899.)

Report of the Commissioner for 1887, by Marshall McDonald. (Report for 1887,
Pp. I-LX1II1.)

Statistical review of the coast fisheries of the United States, by J. W. Collins.
(Report for 1888, pp. 271-378.)

Report on the fisheries of the Pacific coast of the United States, by J. W. Collins.
(Report for 1888, pp. 3-269.)

Report on the investigations of the U. S. Fish Commission steamer Albatross for the
year ending Junoc 30, 1889, by Z. L. Tanner. (Report for 1888, pp. 395-512.)

Report on the operations at the luboratory of the U. 8. Fish Commission, Woods
Holl, Massachusetts, during the summer of 1888, by John A. Ryder. (Report for
1888, pp. 513-522.) .

A preliminary review of theapodal fishes or eels inhabiting the waters of America
and Europe, by David Starr Jordan and Bradley Moore Davis. (Report for 1888, pp.
681-677.)

The chemical composition and nutritive values of food-fishes and aquatic inverte-
brates, by W. O. Atwater. (Report for 1888, pp. 679-868.)

Olservations on the aquaria of the U. S. Iish Commission at Central Station,
Washington, D.C., by William P. Seal. (Bulletin for 1890, pp. 1-12.)

The fishing vessels and boats of the Pacific coast, by J. W. Collins. (Bulletin for
1890, pp.1348.)

Observations upon fishes and fish-culture. (Bulletin for 1890, pp. 49-61.)

Notes on a collection of fishes from the Lower Potemac River, by Hugh M. Smith.
(Bulletin for 1890, pp.63-72.)

A review of the Centrarchidw or fresh-water sunfishes of North America, by
Charles H. Bollman. (Report for 1888, pp.557-579.)

There was also issued as Senate Miscellaneous Document No. 65, a
“Report on the establishment of a fish-cultural station in the Rocky
Mountain region and Gulf States” by Marshall McDonald, Commis-
sioner, and Barton W. Evermann, assistant.

The following publications relating to the cruise of the U. S. Fish
Commission steamer Albatross, under the direction of Prof. Alexander
Agassiz, have been published by the Museum of Comparative Zoology:

Three letters from Alexander Agassiz to the Hon. Marshall McDonald, U. S. Com-
missioner of Iish and Fisheries, on the dredging operations off the west coast of
Central America to the Galapagos, to tho west coast of Mexico, and in the Gnlf of
California, in charge of Alexander Agassiz, carried on by the U. 8. Fish Commission
steamer Albatross, Lieut. Commander Z. L. Tanuer, U. 8. Navy, commanding. (Bul-
letin of the Museum of Comparative Zoology at lfarvard College, vol. xx1, No.4.)

General sketch of the expedition of the 4lbatross, from February to May, 1891, by
Alexander Agassiz. (Bulletin of the Museum of Comparative Zoology at Harvard
College, vol. xx111, No. 1.)

Calamocrinus Diomeda®, & new stalked Crinoid, with notes on the Apical System
and the Homologies of Echinoderms, by Alexander Agassiz. (Memoirs of the Museum
of Comparative Zoology at Harvard College, vol. xvi1, No. 2.)
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Over 2,000 bound copies of the reports and bulletins were distributed
to collaborators of the Commission, libraries, and scientific institutions,
and -about 7,500 pamphlets, copies of papers appearing in these volumes
and issned in advance of the full volumes.

The library acquired 713 Dooks, chiefly through gift and exchange
for the publications of the Commission. Of those donated we are
indebted to the officers of the Government Printing Office for over 100
volumes and to the Sociét¢ Nationale d’Acelimatation de France for 72
volumes, which were presented by that society in return for eggs of the
qninnat salmon sent to it ihe previous year.

ERECTION OF A FISHWAY AT THE GREAT FALLS OF THE POTOMAC RIVER.

A contract having been eutered into June 9, 1891, by the Chief of
Engineers, U. 8. Army, with Isaac H. Hathaway, of Philadelphia, for
the construction of a fishway at Great Tfalls, in accordance with plans
and specifications prepared in this office, work was begun early in July
and sections 4, 5, and 6 were completed during the year.

THE WORLD’S COLUMBIAN EXPOSITION.

The preparation of the Commission’s exhibit at the World’s Colum-
bian Ixposition was actively prosecuted under the immediate direction
of Mr. J. W, Collins, the representative of the Commission on the
Board of Management, U. 8. Government Ixhibit. As assistants the
following special agents were appointed: Ii. C. Bryan, in charge of
administration and of preparation of section of fisheries; W. de C.
Ravenel, in charge of section of fish-culture; and W. P. Seal, in charge
of construction of aquaria.

The scope of the fisheries section embraces a series of vessel and
boat models, and drawings of sail and builders’ plans of fishing ves-
sels; specimens and casts of fishes; mounted skins of sea-lions, seals,
and birds; fishermen’s clothing, nets, and other apparatus used in the
fisheries; photographs, cartoons, and water-color illustrations of the
fisheries and fishery industries of the United States and Alaska; also
a series of the angling appliances manufactured and used in the United
States. In the preparation of the eartoons and water-color sketches
the Commission availed itself of the services of Mr. Henry W. Elliott;
in the drawings of plans of fishing vessels, of the services of Mr. O.
B. Hudson, and in the making of casts of fishes, of those of Mr. S. F.
Denton.

The representation of the section of fish-culture will be by means of
specimens, models, and illustrations (graphic and photographic) of fish-
cultural stations (hatcheries, ponds, etc.); cars, vessels, boats, cans,
etc., used in the transportation of eggs, fry, and adults of fishes;
apparatus used in the artificial propagation of fish; the eggs, fry, and
adults of fishes artificially propagated; the methods of fish-cultural
work, and of fish-ladders or fishways. The models of the fish-cultural



LXX1I REPORT OF COMMISSIONER OF FISH AND FISHERIES. _

stations were prepared under the direction of Mr. W, P. Sauerhoff, one
of the expert fish-culturists of the Commission.

By an arrangement made with the executive board, the Exposition
authorities constructed a suitable building and arranged for proper
aquaria for the exhibition of fresh-water and marine life, the furnish:
ing of the specimens and the general maintenance of the exhibit to be
by the Fish Commission. Plans for the necessary water mains,
pumps, cte., required for the supply of both fresh and salt water, and
its circulation, were prepared by W. B. Bayley, U. 8. Navy, the engi-
neer of the Commission. The plans for the aquaria were likewise fur-
nished by the Commission, and Mr. W. P. Seal, superintendent of the
Commission’s aquaria, was detailed in August, 1891, to superintend
their construction.

STATE FISH COMMISSIONS.

The codperation of the Commission with the various State fish com-
missions in their fish-cultural work is indicated by the following table:

Statement showing the kinds and number of eggs and fish furnished to State fish commsis-
sions during the fiscal year ending June 30, 1892.

State. . Species. Eggs. Fish.

2, 852, 000

California «oeooeaiiaaii... Quinveat salmon.....
30, 000

Landlockod salmon
Carp ...
Shad ...

Delaware

Von Bohr trout .

Brook trout ..eeeeneniiol
[CTTIE) o & P Carp
11HNOIS cevenieeieiarannnnnnn. Catiish .

Carp
Yellow perch. .
White bass .cecenennnn....
Crappio.coeeeieeiaiaeannn.
Rock boss...covvenannnannn .
Sunfish ceoeeeenaeaiioo. eeoeienen
Indiang..c.eeeeececincncrannn. Whitefish. ..oveveennnn .
Minnesota ....ccoooeeunaan... FRLS¥11 o ¢ RN R IR
| Landlocked salmon ......... .ee 15, 000
. Laketrout ... cooiacieieneen 50, 000
B SEETTIE & PR PCatfish. eoeeeniiiiiaaan, -
: | Tench.coveeeneaanneanas
‘ Rambow trout ....

Brook trout.....
Loch Levon trou
Von Belr trout .
- Lake trout.........
Nevadd..o.oooeeoaiii. Landlocked salmon
New Hampshire....oeaean ...

Nebraska...coeeviieanennnnn.. '

20, 0600
. 200,000 |--
. 25,000 |..
. 17, 000
25, 000
100, 000

Now YOrK..veeeeeeraaraann.. Jarp crefeeeeienieaas
Goldon 1de..coooeinninnns feeceaceeasas
Atlanticsalmon....c.oeeeenn 150, 000
Landlocked salmon ......... 15,000 |.
LaKOtrout ...ooesvevnenenene - 300,000 |. .
Ohio.cccencee eecvecsreccccens Whitefish.......coeunnnenn ... 8,000,000
Yellow perch .ovvunn...... I IR, 2,750
Black bass ....ooooee...... - 175
Crappie ... 26
Sanfish 376
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Statement showing the kinds and number of cgge and fish furnished {o State fish commis-
sions during the fiscal year ending June 80, 1892—Continued.

Stato. Species. Lygs. Fish.
Pennaylvania....ccccaeeee... (6710 | O R L L LR T TR PR PP PRPPPR FRPP PP S 4,000
101} I P *2, 348,750
Atlantic salmon .. 300, 000 |.
Whitefish.. .| 12,500,000 |.

-1 15,000, 000

Pike perch . ... ..
e eveeeeaan 2, 000

Ttah ..| Carp ......
Vermont..... .1 Landlocked 883tn0D .ccavvereeioniiiiaiiana. 20, 000
T.och Loven frout .. covveenieencnenmneceanaas 30, 000

Rainbow t10out oo oovvnvirriaieoraeinreceananan. 20, 000
Von Behr trout ..o......... FE P

Lake trout ........ 100, 000 |.
‘Weat Virginia .| Loch Leven trout © 10,000 ;..
Wisconsin........ B I T il CEEETS TRy
Wyoming.oooeeeaaeeen ..| Rainbow trout . 20, (100

Vou Behr trout 10, 000

Lako trout 100, 000

*Try.
COURTESIES EXTENDED AND RECEIVED.
RELATIONS WITIL OTIIER GOVERNMENT DEPARTMENTS,

Acknowledgments are due the Coast and Geodetic Survey for charts
and sounding books and the loan of instruments.

The War Department, throungh Maj. C. Ii. L. B. Davis, in chargo of
the improvement of the Potomac River, for the use of scows to transfer
buildings and equipment from Fort Washington to Bryan Point.

The Interior Department for continuing the authority issued by the
War Department for the use of a portion of the reservation at Fort
Gaston, Cal., as a fish-cultural station.

The Navy Department for the extension of the facilities of the navy-
yards for the outfit and repair of the Commission’s ships. Passed Assist-
ant Engineer W. B. Bayley was detached April 1, 1892, as consulting
engineer, and Passed Assistant Engineer I S. K. Recves detailed in his
stead. The steamer Albatross was transferred to the Navy Department
for use in making a survey for a telegraphic cable between the United
States and the Hawaiian Islands.

By direction of the President the stecamer Albatross was detailed to
convey to Bering Sea Drs. T. C. Mendenhall and C. Hart Merriam,
agents of the State Department to investigate the seal fisheries of
Alaska, ‘

At the request of the Superintendent of the Eleventh Census the
appointment of Dr. H. M. Smith as special agent of the census in charge
of fish and fisheries was sanctioned.

The steam launch Blue Wing was lent to the Commissioners of the
District of Columbia while the police boat was being repaired.

For use during the shad-hatching season at Bryan Point, loan of tents
and equipment was made by Gen. Albert Ordway, commanding the
District of Columbia militia.
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RELATIONS WITIL FOREIGN COUNTRIES.

Canada.—Tggs of the landlocked salmon were furnished Mr., W. P.
Greenough, Portneuf, Quebec.

Mexico.—Eggs of the Von Behr trout, landlocked salmon, and quin-
nat salmon were furnished the Mexican Fish Commission.

United States of Colombia.—Through Lieut. H. R. Lemly the Govern-
ment of the United States of Colombia was supplied with eggs of the
brook, Loch Teven, Von Behr, and rainbow trout. The shipment
resulted in entire loss. !

Great Britain.—At the request of U. S. Minister Robert T. Lincoln,
a shipment of landlocked salmou eggs was made to Bridgeworth, Eng-
land. In March, 1892, 100,000 eggs of the whitefish were forwarded to
the Midland Counties IFishh Culture listablishmment. Report was made
December 30, 1891, that the consignment made during the previous
season had successfully hatehed and that many of the fish had attained
a length of 8 inches.

Germany.—On October 25, 1891, a quantity of cattish, sunfish, and

-calico bass were furnished Dr. Charles von dem Borne for his father,
the eminent German fish-culturist, Mr. Max. von dem Borne, of Ber-
neuchen. A small consignment of whitefish was also sent in April,
1892. During the year there were received from Mr. von dem Borne
eggs of the Von Behr trout, brook frout, lake trout, and whitefish.

France.—Eggs of the rainbow trout were sent to Mr, Le Conteula de
Caumont, Oise.

Belgium.—In compliance with request ot the Belgium Cominission of
Pisciculture, about 500 catfish were collected at Quiney, Ill., and for-
warded to Antwerp in December, 1891. )

Switzerland.—In February, 1892, 100,000 cggs of the common white-
fish were sent to Mr. E. Covello, Geneva.

MARSIIALL McDONALD,
U. 8. Commissioner of I'ish and Fisheries.
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Details of distribution, 1891-92.

Species and disposition. ‘ Lggs. ¥ry. ’\\-gﬂfﬂ,';';d

Catfish (Ictalurus punctatus, chiefly):

Deer Creek, Bel Air, Md . PN 609
Private ponds in Ponnsylvania I 100

New York...... 100
Max von dem Borne, Berneuchen, Germany . 76
Bolgiuw, Govermment of......... 502
Lake Cuyamaca, San Diego, Cal.. 250
Teather River, Gridley, Cal.. 250

Illincis River, La Salle, 111...
Meredosia, 111

Private ponds in Illinois.........
Flat Rock River, Ilat Kock, Ind. 295
Upper Towa River, Decoral, JOWa eovoveeeniniiiciiiaa connn b0
Wall Lake, Lake View, lowa....... 105
Mineral Park Lake, Dow City, Towa . 196
Luko Evelyn, Bonnor Springs, Eans . 8v0
Cumberland River, Williamsburg, Iy 20
Spring Lake, Madisonville, Ky..... o
Reinecke Lake, Madisonville, Ky.. 25
Loch Mony Luico, Eariington, Ki' . 25
Saligsbury fish ponds, Salisbury, Mo.. 65
City reservoir, Moberly, Mo ........... 75
Missouri Iish Commission, St. Joseph, Mo.. 240
Cockrell Lake, Independonce, 8o ... 7
Yrivate ponds in New Mexico. ... 80
Brady Lake, Ravenna, Ohio ... 200
Take Lakemoro, Konton, Ohio.. 15
Private ponds in Ohio........ 160
Private ponds in 1oxas. ............ 140
Liberty Lake, Spokane Falls, Wash.. 50
Loon Lake, Loon Lake, Wash.... 150
Private ponds in MisBouri...oceveeeeeeaeeioeionnnned i, 27
C (Oyprinusg carpin :
>rivate ponds in Alabama....
Larapee Creok, Chchaw, Ala .. 5
Tombigbee River, near Demopolis, 0
Alabama River, noar Selma, Ala. X
Private ponds in Arkansas. ...... 860
‘Washita River, Arkadolphia, Ark . 6,000
Private ponds in California......... 00
Colorado...... 1,485
Conneoticut coooveee.. .. 280
Delaware Fish Commission .............. 1,500
Nanticoke River, Seaford, De).................. 2,753
Privato ponds in District of Columbia.......... 200
Tlorida . cemeeeiennenerenninean, 710
Goorgia. .. 1,720
Georgia Fish Commission ..................o.. 2, 500
Private ponds in Iduho - -..coooeeiiiei 970
Mud Lako, near Paris, Idaho ...cooovvviieiiii... 2,000
Private ponds in IINNois ., eooeineiiinnieii 150
Illinois River, Meredosin, I1l..........o..oo il (5, 000)
Tox River, near Xlgin, INl.... ...,
Embarras Rivor, uear Groenap, Il ... _....... e 1, 250
TNlinois Xish Commission ... -...oiveiieeeireaaaeennnn.n 5, 000
Private pondsin Indiana.....coooennieiniencniiiinna.., 1210
Wabash River, Terre Haute, Tnd .......coooiiaiianion. 1,250
Private ponds in Indian Territory.....coooeiiiniiaaain... 40
D (0} N 715
Fiftcen-acre lake, near Dow City, Towa.......ccoeeaent 800
Privato ponds in KRUAAS. ..oovrveereerernnnneneenns 8,810
Kontueky..oovenrniniiianenneaneanns 280
LOWIBIANA < <« veeeeeeeaananacenacaaaann
Croocodile River, near Bunkio, Lit....ocuveeeeceaceennnnns 2,500
Bayou Scio, near Robeline, L. . .. ...oeerreceaeaenrnaanns , 500
CyPre Bayon, near Stonewall, Ta...oovommeeeeeeenennd] L L 2,500
Private ponds in Maine. ... ...oo.veenieeeecseaceeneonnenenn 380
Maryland...cooveiniiiiiinniiiaiianaa 640
Big Pool, Hagerstown, Md....ocoeiiaariirenenenneani. 1,000
Tuckahoo Creok, Queen Anne, Md...coveeeemneiiniinia.. 8,000
Deer Croek, Bel Air, Md .........c.cceviemaiieiininn... 1,000
Private ponds in Massachusetls. .. .coeeveeeiniiuon, .. 800
Michigan.ceveeurivaieeneeniinenan. . 1,200
Minnesota. 330
Minnesota Fish Commission. . 1, 500
Private ponds in Mississippi ........ . 190
Cbunkey iver, Chunkey's Station, Miss 1. 2, 500
Bayou Chitlo near Johnston's Station, Misg A 2, 500
Private ponds in Missouri ........ aeen i, 600
Shoal Creek, near Novsho, Mo........... . 1,000
Tributary of Spring River, near Sonoca, B OO, eeesamreianas 500
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LXXVI
Details of distribution, 1891-92—Gontinued.
i fes a . Adultsand
Species and disposition. Iggs. Try. yearliggs.
Ccu'l‘)l (Cyprinug carpio)—Continned: |
Private ponds in Montana... R POTO P 1,580
Nobraska.. .. 2,720
Now Hampshire.. 130
New Jersey ...... 1, 680
Now Mex 980
Now York. 790
New York Fish Comtnisgsion ..... 5, 000
Private ponds in North Carolina. .. 2,110
Mayo and Dan_ rivers in North Carc . 3, 000
Private ponds in North Dakota ........ 1,530
0. eeneann. 300
Licking River, Nowark, Ohio ...._..... 1, 250
Stillwater River, Bradford Junction, Ohio. 000
Private ponds in Qklahoma............ 800
Oregon ... 120
Peunsylvania....... 2,230
Tulpeliockon Creek, Stonchaburg, Pa 5, 000
Pennsylvania Fish Commission........ 4, 000
Privato ponds in South Carolina. . 120
South Dakota 840
Veormillion River, Vermillion, 8. Dalk . 4,700
Small Jake, near Forestburg, S. Dak . 100
Private ponds in Tennessco.......... 1,000
- Texas ..... 1,020
Red River, near Dawn, Tex ........ 1,000
Texas and Pacific R, R. Co.'s pond, 1 600
Sabin River, near Mineoola, Tex .. 2, 500
Noches River, near Prices, Tox ........ 2, 500
Navasota River between Lake and Dean, 2,500
Trinity River, near Dallag, Tex .......... 2,500
San Marcos River, near San Marcos, Tex 2, 500
Nuaeces River, near Cotulla, Tex .. 2, 500
Private pounds in Utah ...... . 3,830
Streawns near Tooele, Utah ...... . 300
in Emory County, Utah . 305
Utah Fish Commission. . ..... o 2,000
Private ponds in Vermont : 200
Virginia 3,330
Mill pond tributary to Reed Creek, near Wytheville, Va 55
Pohick Run, near Springman, Va ..o oo 1, 000
Privute ponds in Waghington...... 420
Sinall lako near Clear Lake, Wash. 300
Seattle, Wash ... 640
Sedalia, Wash .. 300
Houghton, Wash 500
. Private ponds in West Virginia. 210
West Virginia Fish Commission 5,000
Wisconsin Fish Commission.. 15, 000
Private pond in Wisconsin.... 80
Tench (Tinca tinca):
Big Darby Creck, near Plain City, Ohio...coveennen oot s 500
Spring Creok, near Urbana, Ohjo......... 500
Whitewater River, ucar Richmond, Ind.. 500
Current River, near Chilton, Mo. . 2,300
Private pond in Missouri......ccevene.an... 200
+ Toxas and Pacific R. R. Co.’s pond, Arlingion, Tex 500
Texas and Pacific R. R. Co.’s pond, Loraine, Tex .. 1,500
Hickory Creek, Martinsville, I1. 500
Kaskaskia River, Vandalia, 1. ... 500
Brandywine River, near Chadds Fo 092
Deor Crook, near Bol Alr, Md ...... 1, 000
Big Pool, near Hagerstown, Md ... 1, 000
Tulpchocken River, near Reading, Pa 1, 500
Ontelaunce River, near Roading, Pa . 1, 500
Missouri Fish Commission........ 5,000
Hickory Creek, near Noosho, Mo . 1,100
Shoal Creek, near Boydon, Mo . . . 2,000
Neow York Fish Commission...._.. . .. ... 2,100
Appomattox River, near Potorsburg, Va 2,000
Grand River, Chillicothe, Mo......" 3,700
Des Moines River, Ottumwa, Towa . 3, 700
Mayo and Dan rivers, near Reidsvil 3,000
Golden ide (Idus melanotus) :
Applicants in Alnbama ..o ..., 50
Colorado 70
Florida.. 100
JIndiana . 500
Kansas... 60
Louisians ...... 100
Massachusetts. . 25
MiB8OWrTceaeeeeeenemanann i, 25
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Details of distribution, 1891-92—Continued.

Species and disposition. Egys. Try. ?Su';]lt::l;gd
Golden ide (Idus melanotus)—Continned :
New York Fish Commission... 976
Applicants in North Carolina. [}
Ohio......... 200
Pennsylvania .. 61
Virginia....... 15
Goldfish (Carassius awratus):
Applicarts in Alabama . 250
Arkansag. 277
Californin 25
Colorado . .. 129
‘Connceticut (1]
Delaware, ........... 152
District ot Columbin 6,514
Floridat............. 297
Georgin .. 321
Idaho .... - 12
INinois ... 832
Indiana 735
Indian T 36
Towsh .ovveenaoon ' 68
Kansas . 640
Kentuclk, 180
Louisiana .. 388
aine...... 8
Maryland ...... 1,040
Massachusetts . 151
Michigan....... 133
Minnesota. . 04
Mississippi. 53
Missours ........... 1,435
Hearrell Branch, near Neosho, Mo. . 257
Applicants in Montana ........._. 24
Nobraska ...... 60
Now Ilampshire . 6
Now Jersey . 652
New York.. 736
North Cs 284
Ohio... 466
Pennaylvy 1,402
Rhode Island. .. 12
South Carolina. 108
South Dakota. [}
‘Tonnessoo. . . 432
Toxas..... 467
Utaho o ooiiiiiiii i aie e 66
Virginia .. 1,818
Vormont .. 37
Washington 12
West ¥ i 221
Wyoming (]
‘Wisconsiu. DN 100
Buffalo (Tetiobus, sp.) : I | I
linois River, Moredosia, Y1l .o..eeeeeinnoiinn e oo, R (20, 000)
8had (Olupea sapidissima) : i
Alabama River, Montgomery, Ala. .....
Dog River, near Mobile, Al&................
Connscticut River, Warchouse Point, Coun.
Nunticoke Rivor, Seaford, Del ..............
Brandywine Crook, Wilmington, Del .
Black Bird Creek, Middlotown, Dol .. .........

Appoquinimink Creoek, near Middlotown, Del
Little Duck Creek, Clayton, Dol ...
Jones River, Dover, Dl .......
Murderkill Creek, Iolton, Del .
Miapillion Creek, Milford, Del. .
Duck Crook, Ellendales, Dol ..
Indian River, Millsboro, Dol.....
Potomac River, Wushington, . C.
Tomoka River, Daytone, Fla.......
Suwanee River, New Bradford, I'ln
St. Johns River, Butlalo Blutts, I¥
U. 8. Fish Pouds, Washivgton, D. €
Chattahoochee River, Wost Point, Ga . .
Savanuah River, Augusta. Ga ....... . 1,
QOomulges River, Macon, Ga. ...
Grand River, Shawnoe, ITnd. 1.
Atchatulaya River, Molvillo, g ..coooee i o L L

a Fstimated produet of 2,034,000 fry deposited in April, 1801,
b Doposited for rearing and distribution in full of 1!!92.

b(1, 089, 60wy -,

8U0, 00U !,

925,000 1...
220, 000 |
900, 000 1,
900, 000 "
669,000 |...
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Details of distribution, 1891-92 —Continued.

Species and disposition. Eggs. Fry. ‘:ﬂ:g‘;:‘:d
Shad (Clupea sapidissima)—Continued:

Crocodile River, near Bunkio, La .coovenaao. . 672,000 |..
Vermilion River, near Lafayette, La . . 675,000 |..
North-East River, North-East, Md........... 1, 800,000 |..
Gunpowder River, Gunpowder Station, Md.. RS . 2,250,000 |..
Elk River, EYkton, Md ... ..ovaeeincieninnn. - . 2,680,000 )..
Bush River, Bush River Station, Md .. . 2,250, 000

Wicomico River, Salisbury, Mda....
Tuckahoe Creek, Queen Anune, Md.. L .. ..
Patapsco River, i{eluy Houso, Bid.............. .- .. 448,000 |..
Susquehanna River, near Havre do Grace, Md . .- ..

Peach Bottom, I’a. ... 1, 800, 000 {..
Fites Eddy, Pa ... 1, 809,000 |. .
Columbia, Pa. ... 1, 200, 000 |..
Back River, near Back River Station, Md ,000 1.,
Patuxent River, Lanrel, Md..... 301,000 ..
Chester Riyor, Chestertown, Md.. 1,350,000 |..
TLaunton River, Dighton, Mass ..... 1,600,000 ..

Jordan River, near Bay St. Louis, Miss
Wolf River, near Bay St. Louis, Misa. ...
Bayou de Lisle, near Bay St. Louis, Miss
Rotten Bayou, near Bay St. Louis, Mias

500,500 |. .
500, 500 |- .
500,500 |..
500, 500 |-

Jumes Rivor, Spriongfield, Mo........... 180,000 |..
T. 8. Fish Commission Station, Neosho, Mo ..l @ (700,000) ;..
St. Francis River, Knob Lick, Mo .. et eaes 50,000 |. .
Timber Creck, Gloucoster, N.J..... 261,000 ..
Woodbnry Creek, near Gloncester, N. J ) 24,000 1.,
Delaware River, Lambertville, N.J... | 450,000 !. .
Callicoon, N. Y'.. | 1, 450, 000
PortJervis, N. Y.. 1, 515,000 *
Lackawaxen, Pa..... 2, 009, 000
Delaware Water Gap, .. 2, 600, 000 |
Hudson River, Albany, N.Y ._....... . 2,524,000 .
West Point, N. Y. . 1,350,000 ...
Newburg, N. Y ....... 1,325,000 |-
Catawba River, near Morganton, N. C.. o .. 260,000 '. .
Nouse River, Goldshoro, N.C......... R . 275,000 ;..
Yadkin River, Salisbury, N. C.. . 250, 000 |
(ongaree River, Columbia, 8. C..... . .. 1, 200, 000 ..
Bear River, Cache Junction, Utah .. 1, 998, 000 I .
Chappawausie Creek, Quantico, V 474,000 ...
Elizabeth River, Norfolk, Va ..... 429, 000 | R
Otter River, [Evington, Va .. 361, 000
Rapidan River, Rapidau, Va 594, 000 |.
Stony Creek, Stony Creek, Va....... 379,000 |..
Tye River, Lye River Station, Va .. 688, 000 ..
Meherrin River, Belfield, Va. 396,000 |..
Cedar Run, Catlett, Va ....... 437,000 |..
Little River, I'ayloraville, Va......... 421,000 |..
Rockfish River, Rockfish Station, Va. 395, 000
Machipongo Creek, Machipongo, Va ...o.ocoooooiiiii Ll 400,000 |...ceueenn..
Quinnat salmon (Oncorhynchus chouicha): |
California Fish Commission. ...eceeeueieinnnennieiaiian. ! 2,852,000 |......co... ...
E, Chazari for Mexican Government. . ( 50,000 |.cienniiaaal.. ..
MecClond River, Baird, Cal.......... 25,500 |..
Clackamas River, Clackamas, Oreg 1,382,400 |,
Tributaries of Lrinity River, near Iort Gaston, Cal. . . 140,000 ..
Redmond Creek, near Fort Gaston, Cal .............. . .. 150, 000

Supply Creek, near Ifort Giaston, Cal ...oooovivinoaiiaeiioannnniea, l ..............
I\‘isnoqquun River, near Smithtown, Long Island, N.J.. . ..
Green River, near Arlington, Vt....
Benedict Brook, near Alﬁ
Madison Brook, near Arlington, Vt. .
Denning Brook, near Arlington, Vi......cveeeieeeenrees coomnmennenns i,
Atlantic salmon (Salmo salar):
Pennaylvanin Fish Comminsion ... .oenenonrveeeneeennnonl! 300, 000 !
New York Fish Commission
Tributaries of Penobscot River, Maine ... ceiaenn
Alamoosoak Lake, near Craig Brook Station, Maino ... .. e
Landlocked salmon (Salmo salar, var, sebagoj :
T'oddy Pond, near Orland, Mo
Burnt Land Pond, near Deor Isle, Meo.
Craig Pond, near Orland, Me
Winooski River, near Waterbu Vit ...
Browns Rivoer, near Essex Junction, V.
Indian Brook, near Jsgex Junction, Vt, .
Malletta Creck, neav IXgsox Junction, Ve, | -
Sunderland Hollow Brook, near Essex Junction,
Patten Pond, near Green Lako, Mo
Groen Lake and tributaries, near Green [.:

ington, Vit

150,000 °

, Me

@ Deposited for rearing nnd distribution.
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Details of distribution, 1891-92—Continued.

Adults and

Spocics and disposition. Eggs. Fry. Searlings

Landlocked salmon (Salmo salar, var. gebago)—Continued :
Graud Lake and Grand Lake Stream, near Schoodic Sta-
tion, ’Me R

PO
1. B. W. Whitmore, Bridgewort.h. England 15,000 {...

California Fish Commission......c..oooon-coecnses 30, 000
Blooming Grove Park Association, Glen Eyre, Pa. 10,000 ;.
New York FFish Commission 156, 000
Wilmurt Club, Newton Corners, N. ¥ 30, 000
Tuxedo Club, Tuxedo, N.Y..... 10, 000
A.N. Chenev, Gilens Falls, N. X 10, 000

15, 000

Minnesota Fish Commission ...
25, 000

Nevada Fish Commission....

Vermont Fish Commission....... 20, 000
New Hompshire Fish Commission. . 17, 000

X, Chézari, for Mexican Government.... 25, 000

W. P. Grecnongh, Lachevrotiere, Cenada .....ovnenven-s
Loch Loven trout (Salio levenensis):
University of Michigan, Ann Arbor, Mich ccoaeeinnens
New Hampshire Fish Commission ... .
Veormont IFish Commigsion.......
West Virginia Fish Commission .
Nobraska ¥Fish Comminssion . ...
A.N.Cheney, Glens Falls, N. Y
Lieut. 8. R. Lemly, Colombia, S. A.........
Toddy Pond, near Craig Brook Station, Me..
University of Michigan, Ann Arbor, Mich
Nolin Creok, White Mills, Ky.............
Tonches Creek, neur Traverse City, Mich
Goodwin Creek, Vassar, Mich....
Private pond in Michigan....
Alder Run, Eylertown, Pa.....
Privato pond 1u Pennsylvanin . P N
Knights Creck, Menominee, Wi ..oeooaeoenmeoiinann ionieinnns
Rainbow trout (Salmnoe irideus):

Vermont Fish Commission 20, 000

Wyoming Fish Commission...... . 20,000 ..
John H. Gordon, Sonth Bond, Wyo. . 20,000 |. .
Otto Gramm, Lavamis, Wyo....oooooeon.n U 10. 000 |. .
E. M. Robinson, Mammoth Springs, Ark .. | 20,000 |..
Le Contoula de Caumont, IMavre, Franco. . i 30,000 ).

Tient. 1L R. Lemly, Colowbia. 5. A ...... 20,000 |..

Heart Pond, near Orland, Mu .- 105
Cuosn River, Leosburg, Ala ... . 700
Little River, I'ort Payne, Ala.. 489
Cypress Creek, Florence, Ala .. 300
Private ponds in Alabama ... 260
Arkansas 1,100
Lake Pocotorong, near East Hamptag . . 1, 000
Private ponda in Conpecticut ... .oooonen .. 500
Crawfish Springs, near Chickamauga, Ga . 3, 000
Raccoon Creek, lkome, Ga 800
Line Croek, Palmetto, Ga... 94
Private ponds in Georgia .. 800
Blood Igun, Dubuque, lowa . 5, 000
Private pond in Kansas........ 50
Little Cold River, Frycburg, Mo . 500
Mill Pond, Barton,Md........ e, 95
Tributaries of Gunpowdor Ri ar Loch Raven and
PArkton, Md c.eeeiieeenaiamraszurnassaasenmesseee S 550
Cowlers Creok, near Loch Ruven, Md . I . . 250
Jenifor Branch, near Lock Raven, Md. ... . 250
Tributary of Decr Creek, neur Bolair, Md. . 500
Bynum Run, near Bolair, Md. . ..o.oiioieieaniens - . . 100
Sideling Hill Crock, in Washington County, Md.. . 500
Private ponds in Muryland ... 590
Pelham Brook, Lowoll, Mass . .. 700
Browns Brook, Northield, Mass .......- . 700
Twelvo.acre lake, near Bellingham, Mass. . 1, 000
Private ponda in Massachusetts ........ . . 700
Current River, near Chilton, Mo.... o . 1,500
Shoal Creek, in Nowton County, Mo. .. . 1,256
Missouri Fish Cominission. . R 12
Privato ponds in Missouari. . o . 500
Malapardis Brook, noar Morriatown, N.J |- 500
Sam ‘i»ring Brook, near Maorvistown, N A 500
gunil Run, Island Hoights, N.J .....-- | 300
rivato ponds in Now Jersey - |- i 700
Oteogo Creok, Oneonta, No X oeeesemrmeeeeeneen iy e i 972
Dam of New City Mills, Conger, N. Y. . .- ! 1,000
Skanandok Creelk, Vernon, N. Y i 1 i 480
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Details of distribution, 1891-92—Continued.

Species and disposition. Eggs. Fry. %g::ltisnx;d

Rainbow trout (Salmo irideus)—Continucd:

Bouchor Creok, near Lordville, N.Y . _...... 500
lfrivuto ponds in Noew York....... 300
Flat Creok, Black Mouutain, N.C ... - 1,000
Wyaluging Creek, South Montrose, P’ . 500
Metcalf Dam, Shippensburg, Pa ....... . FU N . 200
Stony Creek, Penn Haven Junction, Pu . R PO - 300
Garlick Run, Coatesville, P’ ..o.....oo.0 P . 250
Big Spring Croek, Newville, Pa.... . . 200
Tributaries of Tioga Kiver, Lroy, Pa. . 1. 000
Rock Run, Coatesville, Pa ......... . 250
Irop Mine Lun, Middletown, Pa . 206
Canons Run, Dickingon, Pa...... 500
Trout, Scott, and other runs, near e . N 500
Doe Jlun, near Coatesville, Pa..oooeoieeae . . 100
Hensinger Run, Jordan, Pa ... .- . 500

Private ponds in Pennsylvania .- . .
Horso Creek, Bethel, /Lenm. oo eviioiniiniaaiiieaeiiiaecreeneeenandles 403
Indian Creek, Harrogate, Tenn .. ee R

Lick Creck, near Franklin, Tevn. 100
Harfith Creek, near Franklin, Tenn . 200
Tlint River, I'ayettoville, Tenn .. 500
Doe River, Knoxville, Tenn. . ................... 357
Doe and Watauga rivers, near Elizabethton, Tenn. . . 500
Privato ponds in Tennessee coooeoeeeeennniien.. .- . 250

Texas......
Happy Creok, Front Royal, Va ..
Holston River, Rich Valley, Va..
Saltville, Va.....
Bradford, ¥a.....
Big Spring Branch, Leesbury, Va..
Mountain stream, near Delaplane, V
Holuies Croek, Dunn Loring, Va....
Beaver Dam Creek, Hamilton, Va.
‘Wolt Creek, Abingdon, Va........
Clear Creek, Ramsey, Va........
Roaring Run, Rocky Mount, Va.
Thorn Spring, Newbern, Va.......
Cedar Creok, Natural Bridge, Va .
Cleveland, Va.....
Augusta Springs Pond, Augusta
Reed Crovk, Wytheville, Va ..
Private ponds in Virginia.....
Roaring Brook, Stamford, Vi .
Menden Brook, Rutland, V...
Metcalt Pond, E. Fairtield, Vt ..
Meadow Brook, Berlin, Vt ......
Private ponds in Vermont.......
Elkhorn Croek, Powhatan, W, Va.
Elk River, Charleston, W. Va.....
Privato ponds in Weost Virginin. ...
Kinnickinnick River, River Kalls, Wis..
Von Bekr or brown trout (Salmo fario):
University of Michigan, Ann Avbor, Mich. ..
John H. Gordon, South Bend, Wyo ...
Wyoming Fish Commission ......
Nebraska Fish Commission.
E. Chazari, for Mexican Government. .
Lieut. 0. R. Lemly, Colombia. $. A ..
Delaware Fish Commission ...........
Augusta Springs Lake, Augnsta Springs. Va .. .
Rock Creek, Rock Creck Nutionul Park, Distriet of Co- i
lumbia i
Streams noar Amberg Station, Wis .
Baptism River, Lake County, Miun .
Private pouds in Arizona..

i@

Arkansas ......... -
South Clear Creek, Georgotown, Colo ........ 1.500
South FFork of White River, Glenwood, Colo . 1,250
Beauty Luke, Morrison, Colo.......... s S0
Girape Creek and tributarios in Fromont County, Colo .. 2 000
Old Curtis Lako, Aspen, Colo ................. ....... - 2000
Boulder Creck, Niedorland, Colo. . . .. 2,000

Mammoth Creek, Griftin County, Colo...... 3,000

South Buulder Croek, Gritlin County, Col 3,000
Platt River, Grant, Colo 1, 500
Slaghts, Colo.... . 1,500
Estabrawk, Colo... 1,500
Pine Grove, Colo.. 1,500

Dome Rock, Colo ... A
Lake Creek, in Luke County, Coloeaeeriier ittt oeieeevannanns X 1, 600
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Details of distribution, 1891~-92—Continued.

|

ihect R . 2 rer , Adultsand
Species and disposition. i Egus. Try. yearliugs.

Von Behr or hrown trout (Salmo far io)—Continued : i i
< le.in Lake Connty, Colo.. . oooooe. R I C L L L T s 5, 500
T, near l&nulmunl Colo.. . 5,000
Lower Evergreen Lakes, ne r;.,xu‘n (,ulu 2,000
Privato ]umds inColorado. (oooeiiaiiaiientn L 1,993
Keont Hollow, Meltord, Conn. . 200
Privato ponds in Iinois. .. 50
Tippecanoe River, Monticello, Ind 500
Hartinan Creok, South Bend, T . 300
rty Creok, South Bend, Ind.. 200
Private ponds in Indiana..... .. 400
Canoe Creck, Decorah, lowa 1, 000
Spring Braaeh, Strewberry Point Jowa 980
Private pouds in I |n~m 350
Blue Lick Lonix 200
Strait Creek, near llll\\l”l l\\ e 500
Clenr Creel, near Pinovillo, KK 500
Privato pond in Kentueky . 200
Toddy: Poud, near Orlil, Mo 743
Sideling Hill Creok, in Washington County, Md. 423
Private ponds in Maryland ... ... ... - 200
Smith Brook, near sgdoosic Tonnel, Mass....ooooooaeas 200
Lexas Creek, near Kalamazoo, N S O 425
Crys alie, near Lawton, Mich oo 400
Birch Lake, near Willinmsville, Mich. .. . 50
Mouros (,1( <, near Maplo Ritl\,{v. Mich. 400
Van Ltten Creok, nour Mikado, Mich . - 400
Contennial Mill Creek, near Daily, Mich ..ooooioiiaa oo o . 4925
Huu;.:hhm(,xu;k near Vassar, Micho.oooooooooioi . .. .. 200
Casg Rivor, noar Vassar, Mich . . 200
Pine Rivor, near Alma, Mich. . B00
Private ])uudu in Missouri.....o.o..... PRPN ! 970
Littlo Blackloot River, I'“Hl(lll \[nnl . 1, 000
500

Privato ponds in Mountan . : .
Otter Creek, ()b.nll.nln Nebr. e s . 1, 000
Private pondy 1 Nobraska . .. 3

Dark Canyon Stream, lwld\ N. Mox 1, 000
Private ponds in Now Mexico....... 1, 450
Rockwell's Mill Creek, Bellevue, Ohio. 300
Private ponds in Ohio... .. 100
Mass Hope Creek, White 300
Moose Creck, Clearfield, 'a 300
Crystul Lake, Spe nciish. 8. Dak 250
Turkey Creek, neme Yaulkton, 8. Dak .. 7, 800
Cowardin Run, near War.n Springs, \u 410
Small brooks near Bennington, V. 186
Vermont Pish Commission. . .. ... 200
Lighteen-milo Crook, near Pratt, 250
Lost. Creek, near Maiden Rock, Wis . 1,07
Black-spotted tront (Satmo 7"7!"15‘1 ' :
Manmoth Lake, in Griflin County, Colo ..... e e et ettt et | 6, 060
Luko Croek, 1n Lake County, € ol ... .. . 1. 000
Mammoth Creek, in Gritlin Conmy, Colo 4, 000
Roek Crook, in Lako County, Colo s 2, 000

Trench (,IL('I\ in Custoer (,uunl). S, D
Squnw Creusk, in Custer County, 5. Dak
Iron Crook, in Custer County. S. Dalk ..
Robin (,mvk in Custer (,mum, S, Dak
Spring (‘teuk in Pennington, 8. Dak
Castlo Creek, in Ponnington, 8. Dak..
]mpld Creek, in Ponningzton, S, Dak .
Speartish (,ruok inlm\num o, 8. Dak..

\\ hitowood (‘rodc in Deadw uu(l, S. Dak..
Brook trout (n\ﬂlvchnua fontinalis): !

University of Michigan, Ann l\llmr, Mich.oooeeoinnnnn ) 500 oo
Liont. H. R, Lemly, Colomtbin, S.A...... 10, 00v
Privato ponds in Avizonn oo i

South Clear Creok, nenr Georg ‘Calo .
South Ifork of White River, near Glonwood, ‘Colo.
Woody Lalke, near Woody, Colo .......coooviennne
Grapoe Creek, in lvmmom, Connty, Colo ...
South Boulder Creek. in Griflin Lollnl) Cole
Platte River, near Grant, Colo..............
Slaghts, Colo. ..
Istabrook,Colo ..
Pine Grove, Colo.
Doius Rock, Colo.
Tako Crocl, in Lake County, Colo.
Roek Creek, in Lako (/ount.) Colo
Delawaro Fish Commission.......
Baldwiu Creok, near Cresco, Iowa

F 0 92
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Details of distribution, 1891-92—Continued.

Lake trout (Salvelinus namaycush) :

Lake herring (Coregonus artedi)

Whiteflsh (Coregonus clupeiformis) ;

] - ; -
. . 3 { v Adults and

Species and disposition. Eggs. ) Try. | voarlings.

i
Brook trout (Salvelinus fontinalis)—Continned: ’

Streams in Dubuque County, lowa .. ! 3,000
Craig Pond, near Orland, Mo e 1,479
Alamoosook Lake, near Tast Orland, Me 198
Streaus in Wayne County, Mich............ 10, 000
Upiversity of Michigan, Ann Arbor, Mich .. R . . 34
Missouri Fish Comniasion . ..coeoeeeeeeiiiiiaiiiairaeenaeeee|ons . 12
Boleu Pond, ueardJasper, Mo.... - 233
Otter Creek, near Ogallala, Nebr ... . .. 1, 000
Gallinas River, near E. Las Vegas, N. Mox 1. 6ov
Santa Fe River, near Santa Fo, N. Mex ... 3,000
Lovejoy Creek, near Clydo, N. Y 25¢
Cold Croek, near Castalia, Ohio.. ... 1, 800
Chester Creek, near Green Hill, Pa ... 35
Paradise Run, near Leaman Place, Pa.. 260
Starrucco Creek, near ’l‘lmmyson, Pa. -375
Branch Creek, near Poeono, Pa... 373
Privato ponds in Peunsylvania ... 250
Turkey Croek, near Wakonda, S. Dak... 5,000
F¥rench Creek, in Custer County, 8. Duk. 500
Squaw Creck, in Custer County, S, Dak . 300
Irou Creok, in Custer County, S. Dak ... 200

Robin Creek, in Custer Connty, S. Dak...... . .f| 300
Spring Creek, in Pennington County, S, Dak AL .
Caastle Creck, in Pennington County, S. Dak .

Rapid Creek, in Pennington County, S. Dak . 500
Spearfish Creek, in Lawrenco County, 8. Dak . . 1,500
\%ﬂtewood Creek near Deadwood S. Dak. ... RN AR L 200
Kinnickinnick River, near River Ialls, Wis . ..ooooviiiifoiiaeen. feeveaen P | 1, 00D

John H. Gordon, South Bend, Wyo........
Wyoming Fish Commission ...
Minnesota ¥ish Commission .
Vermont Fish Commission. .. R
Now Hampshire ¥ish Commission. .
Nobraska Fish Commission.........
New York IMish Commission ..
Lake Superior, ofl’ mouth of Lestoer River, near Duluth,
Minn X . B 420,000 1.onveneannn.
T.ake Superior, near Grand Muarais, Minn . . R 10,000 ...
Mackletts Channel, Minn ... ... 50,000 -.-coaeeenn.
Weagoer Creek, near South Bend, Ind. B P D !
Turkey Lake, near Cedar Beach, Ind .
Lake Maxinkuckee, near Maront, Ind
Stanfield Lake, near South Bend, Ind ...
Twin Lakes, ncar Lima, Ind .....
T'win Lakes, near Garner, Jow
Pilot Mound Lake, Garner, Iowa ....
Hickman Creck. near Lexington, Ky
Private pond in Kentucky ..c....o.0
Lake Esuu, near Bell, Mich ... ...
‘Walnut, Lake, near Franklin, Mich..
Boon Lake, near I'ranklin, Mich. ... ...
Zukey Lake, near Hamburg Junction, Mich.
Pipknrol Lake, near Newayge, Mich ...
Mill Creek, near Wingleton, Mich ..
Pleasant Jake, near Anuandale, Minn
Otsepo Lake, near Cooperstown, N.Y...
Johngon Creck, near North Ridgoway, N.
Paint Creck, near Chillicothe, ()hin .........
Lako in Vrauklin Park, Columbus, Ohio
Letort Spring, near Carlisle, P .......
Lake Underwood, near Comio, Ind. ......
Upper Twin Lake, near Preston Park, Pa .
Foroest Stream Pond, near Wilmington, Vit .
Piko River, near Kirton, Wis
Long Lake, near Spooner, Wis ......
Toscobia Luke, nenr Rico Lake, Wis ...

I
|
UOniversity of Michigan, Aun Arbor, Mich ..., ‘

Lake Lrio, near Bass Yslands ..._._......... | 262, 500 I
.............. [ ERRRREEEEIIEE feeeneaeann

Indiana Fish Commiasion . .. .. .. 100,000 [
Midland Counties Fish Culture Aspocia! 100, 000 sl
Switzerland, Government of ... . 1()0‘ 000 -
Pennsylvania Fish Commission l 12, 500, 000 '
Obio IFish Commission .. P 'l :
Lake Superior, oil moput) ] R |

N e ~ i r 11,727,000 . oevveeee
Lake Superior, oft mouth of ship canal, near Duluth i

ML coenenreneennnre et el eereeenaans 000,000 .- eevnrnene.
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Cnpi . 2er - Adnlte and
$pecics and disposition. Lggs. ‘ Fry. yearlinge.
Whitofish (Coregonus clupeiformis)—Continued : l
Lake Superior, near Whitefish Point, Mich .............. RS | 2,000,000 ..
Lake St. Croix, ol mouth of St. Croix River, in Wisconsin.l. .. 2, 000, 000
Lake Erie, near North Bass I«land...oooenoenoo 1, 000, 000
Rattlesnake Island 760, V00
Middle Bass Island.. 1, 000, VOO

. Kelley Island .....
‘Pul.-iu-l!uf' Island .

Ballast Island ...
Thunder Bay, near Alpena, Mich.
lake Huron, near Alpena, Mich......
Last Tawas, Mich.
Harrisville, Mich
Anu Sablo, Mich. ...
Lake Michigan, near Nanbinway. Mich..
Epoufette, Mich..
Whitefish Lako, uear Corinne, Mich .....
Lake Ontario, near Sacketts Harbor, N. Y .
. Oswego, N, Y.,
Scriba, N. Y.....
Otsego Lake, ncar Cooperstown, N. Y .......

Yellasw perch (Perca flavescens) :

Feather River, near Gridley, Cal
Lake Cayamaca, Sun Diogo, Cal ... JUTS

i
|
l 1,000, 000 |
| 17250, 000 |
2,250, 000 |
) 1,500, 000 |
N 2,000,000 |..
, 2, 000, 000
|
|
|

2,000,000 |..
2,000,000 |..
2,004, 000 |- .
2,000,000 ;..
2,000,000 | .
801, 000
875, 000
314,000 |..

Private pondsin Illinois.....o.......0 -

Glenwood Lake, near Galesburg, Il ... oiieeneennnnnnailon

Rock River, near Milan, IlL ... ...

Sni Ecarte Lake, near East Hannibal, 111,

1llinois River, near La Salle, T1l..........

Mecredosia, Ill.... .

Kankakee River, nenr Kankakee, 111. B TN 200
Island Pond, near Waterloo, 111 .. . - 34
Gilmore Lake, near Columbin, I ..., L .. 83
Sucker State Pond, newr Carlisle, 111 . N RN . . 33
Privato ponds in Kansas. ..... ceeeenens 850
Lake Evelyn, near Bonner Springs, Kans. . o 2,250
Ishm Creek, near Sawyor, Kans..oooooovai i .. 1,700
Private pouds in Kenteky ..ooveeeveenniinii .. 4,500
Big Pool, near Hagerstown, Md v..ooeaei oL .. 1,487
Private ponds in Missonri ... ettt .. 50
Salisbury Fish Pond, Salisbury, Mo ... .. 25
City reservoir, near Moberly, Mo ... e .. 50
Private pondsin New Mexico ...ooeeoiviiiie il .. 250
Bluo Water, noar Blue Wator, N.Mex c.oooeiianiiia o). .. 100
Private ponds it Ohio. . ceerievecnnenenanaii o fon . 431
Lake Merc, near Kenton, Ohio...leeaieiai o .- .. 1,862
Ohie Fish Commission P .. .. 2,750
Nixon River, near Faulkton, S. Dak . .- .. 516
James River, near Huron. S. Dak. ... 518
‘Purtle Creck, near Redfield, S, Dak. 516
Lake IKnmpeska, near Piorre, 8. Dok ... 1,750
Loon Lake, near Spokane Falls, Wash . 500
Camp Lake, Camp Lake, Wis .- 33
Silver Lake, Silver Luke, Wis. . 33
Cedar Lake, near Schleisingerville, Wis .. .. 33
Browne Lake, near Burlington, Wis .. ...l . R 33
Phantom Lake, near Mukwonago, Wis ..o.ooeeeinn.oe . 33
Crooked Lako, nsar Mukwonago, Wis ....oovioenenienaanie. iR .. 33
Chain of Lakes, near Waupaca, Wis ! N P 35

Pike perch (Stizostedion vitreum): |
Ponnsylvania I'ish Commisgion ....o.coeiiiiiiaceaenen
Pike River, in Minnesota ... -
St. Louis River, in Minnes
Lake Superior, in Minnesota.......
Lake Erio. near Put-in.Bay Island .

North Bass Islund
North Bass and Middle
West Sister Island
%mmo\mn TRivor, near Putnam, Conn
Wild Cat River, near Kokomao, Ind....

15, 000, 000
| 15,000, 000 |.

- 10, 000, 000 .
| 5,000,000 |.
| .
|

------- 2,500,000 |.
1,500, 000 |.
2,000, 000 1. ..
6, 000, 060 |...
1,000, 000 ...
1,500, 000 |...

Salmonia River, near Warren, Ind ..... 1,500,000 |...
M lssiggonowa River, near Marion, Ind. 1,500,000 ...
Iroquois River, near Ronseelaer, Ind .. 1, 500, 000 |.
Cedar Lako, near Lima, Ind.......... 4,700, 000 {...
Twin Lakes, near Lima, Ind . ...... 4,700,000 |...
Diamond Lako, near Ligonier, Ind... 60,000 |.
Chuin Lake, near South Bond, Ind ..... . 100, 000 {.
Stono and Pine Lnke, noar La Porte, Ind. 200, 000
Pike, Eagle, and Chapman lakos, near Warsaw, Ind 200, 000
Codar Lake, near Ora, Ind ...coconnneee ..

1
Little Clam Lake, near Cadillac, Mich......
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Specios and disposition. . Lggs. Fry. "??:’3:]‘“‘2:}
. v -
Pike perch (Stizostedion vitrewn)—Countinued : | l
Big Clam Lake, near Cadillue, Mich....... : 1, 850, 000
Scioto River, near Konton, Ohio..... 1, 4100, VOO

Grand Roservoir, near Carthagena, Ghio. . 1, 000, VOO
Maunmee River, near Ceci), Ohio ... . 1, bOO, VOO
Tuscarawas River, near Zoar, Ohio. . 1, 000, 00V
Maumee River, near 1'oledo, Ohio .. 500, 060
Grand Reservoir, near Colina, Ohio. 500, 060
Blanchard River, near Ottawa, Ohio. . 1, 000, 600
Litchtield Creek, near Wincliester, Ky.... 1, 000, VO !
North fork of Kentnucky River, near Ford. K 2, 00V, VOO
Silver Creok, near Slate Lick, Ky .. 1, 000, 000
Rockeastle River, uear Livingston,
Cumberland River, near g‘inc\'illu, Ky
Salt Ltiver, noar Sheperdsville, Ky

1 20000, voo
. 3, W0, 600
( 400, b0y

Elizabethton, Ky 400, 000 (
Nolin Creck, near Nolin, Ky...... 400,000 1.
Big Barron Rivor, near Bowling Green, I . 440, 0oy |
Private ponds in Kentueky . .o eeimmone e e
Sea -Dbass (Serranws atrarius): !
Vineyard Sound, Mussachusctts coast 200,000 {iiiiinnenn
‘Whito buss (Reccus chrysops) :
Private pouds in Tinois 2. iiiiiiii il 75
$ni Eearte, near Bast Hannibal, 1. 400
Illinois River, near La Salle, T11. ... 100
Meredosia, 111, (16, 000)
Kankakee River, near Kankakee, Tl . 25
Typper Lowa Rivor, near Decorah, lowa . 447
Private ponds in Kabsas. c...ooo..ooon. 25
Little Blue River, near Hanever, Kans - 200
Big rool, near Hagorstown, Md ....... 24
Pertle Spring, vear Warrensburg, Mo . 50
- Loon Lake, noar Spokane Falls, ﬁ\’:mh. . 50
Liberty Lake, near Spokane Falls, Wash . ... 100
Black baws (Micropterus salmoides and M. dolomie )
Private pond mm Avkunsas.. ... ... 50
Lake Cuyamaca, near San Diego, Cal 1,000
Fexther ?ti\'nr, near Gridley, Cal ... 620
Private pond in Conneeticut...... 222
District of Colum 400
Private ponds in 1inois ........... 160
Du Page River, near Burlington Park, 111, 50
Glenwood Lake, near Galesburg, Il ...... 50
Rock River, near Milan, Il1..o0oo.oo. o 176
Sni Ecarte Luke, uear East Hanniba), 111 . . 5
1llinois River, near La Salle, 1il .......... . N 25
Kankakeo River, near Kankakee, 11 . 25
Island Pond, near Waterloo, Il .. . 50
Gilmore Lake, near Columbin, 111 .. . 50
Sucker Stato Pond, near Carlisle, 111. ' 50
Flat Rock River, noar Flat Roek, Ind . 300
‘White River, ncar Indianapolis, Ind. . 211
Wall Lake, near Lako View, lowa..... . 247
Mineral Park Lako, near Dow City, lowa . 248
Uppor Jowa River, near Decorah, lowa... | 204
Private pouds in Xansas .. - 175
Lako Evelyn, near Bonner Sy ans. g 90C
Little Blue Liver, near llanover, Kans ... . 425
I%ll.u Creek, near Sawyer, Kans ... . 350
Private pouds in Kentucky ...... . | 1,000
S‘hcmmn Lake. near Williamstown, Ky . I 15
Cumbeorland River, near Williunfsburys, Iy | 15
]}eipeakn Lakoe, near Madigonville, Ky. . 50
Spring Lake, noar ;J(:rsuillou, Ky.. ' 4
Tadisonville, Ky . q 60
chh‘ Mon_y Lake, near Mad inmn’ill'(‘:, ‘ 60
Licking River, noar Covington, Ky . 150
Qrunneu Creek. near Xwin. e, Ky : 25
Elk Horn Creck, near Switzer, Kv. 495
i Loxington, |
Private applicants in Mnryl‘;m:ln.‘.]_‘{ lgg

Big Pool, near Hagerstown, Md
Potomac River, near Woodmont Club House, Washington I
County, Moo § RO TR ceveeeead 2,035

Proapect Poud, nenr Tannton, Maasy, . 200
Nine Mile Lake, near Centreville, Masg . 500
Private ponddn Michigan...... ... .. . 55

Missouri. ... 50
Lake Contrary, near St. Joseph, Mo 130
Millor Lake, near Moberly, Mo ....... 50
Pertle Springs, near Warrensburg, Mo 100
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Specios und disposition. ! Lggs. i vy, ‘::!::Hi:}};d
| Yo g8,
1
Black bass (Micropterus salmoides @nd M. dolomieu)--Cont'd: l [

Salisbury IMish Pond, near Salisbury, Mo .....oooveeieen. ( ............................ [ 50
City Reservoir, Moberly, Mo............ ' . 50
MceNutt Pond, near Indian Creek, Mo . ! 1, 600
Private pond in Now York............ ... A {8
‘Wildmere Lake, near Copnke Iron Works, N ‘ 150
YPrivato ponds in Now Moxico .- A 67
Ohio...ooe.... l 213

Muzzy Lake, near Ravenna, Ohio. . 100
Bass Lake, near Chardon, Ohio. . 350
Lako Mere, near Kenton, Ohio.. . 502
Brady Lake, near Chardon, Ohjo . -- o0
Ohio Fish Commiagion.......... .. 175
Private ponds in Penusylvania. ... .. 159
Nixon River, near Faulkton, 8. Dak . . 225
James Rivor, near Jluron, 8. Dak . 225
L'urtle Creck, near Redfiold. 8. Dak ...... B 225
Lake Kampeska, near Watertown, 8. Dak . [ 500
Private pomlsin Texas. . ........ ... .. 1, 280
Toxasand Pacific R. 1R, Company’s pond, near 1 - 1,105
Hosmore Pond, near North Craftabury, Vt.. ot {1]
Loon Lake, near Spokane Falls, Wash ... | 100
Liberty Lake, near Spokane Falls, Wash A 25
Camp Lake, near Camp Lake, Wis..... . 33
Silves Lake, near Silver Lako, Wis. .. A a3
Cedar Lake, noar Schloisingerville, Wis -| 33
Browno Lake, near Burlington, Wis ... .. [i{1]
Phantom Lake, near Mukwonago, Wis. 1 66
Crooked Lukeo, near Mukwonago, Wis.. A 66

Chain of Lakes, neat Waupacen, Wis ..o ca L, EURTRR | 70
Crappie (Pomeoxis annularis aud J*. sparoides,

Lake Cuyamnca, near Sun Diego, Cal... ‘ 285
Private ponds in Counccticut . 25
Private pondsin Illinois. ... e eaame et e o B 230
Da Page River, noar Burling: <, . . . 50
Glenwood Lake, near Galesburg, Ill..... . H0
Rock River, near Milan, Il............. . . 75
Sni Ecarte Lake, near East Hannibal et e . 500
Illinois River, noar La Salle, IN......... 400
. Moredosia, I11. .. (5, 000)
Kankakee River, near Kankakes, 111 %
Island Poud, near Waterloo, 1. 168
(vilmore Luko, near Columbia, 1 . 166
Sucker Stato Pond, near Corlyle, J 168
Flat Rock River, near Flat Roek, Ind. - 160
White River, near Indianapolis, Ind.. N 5
Wall Lake, near Liake Viow, fown ... [ 95
Minoral Park Lake, near Dow City, Iowa. . 05
Upper Iowa River, near Decoral, Jowan . .l 50
Private ponds in Kansas ................ i 150
Little Blue River, near Hanover, Kans . ' 370
Flm Creok, near Sawyer, Kans ...... ... 60
Privatoponds in Kentueky..o.o.o..... . 355
Sherman Lako. near Willlamstown, Ky A 30
Cumberland River, near Willlnmsbiurg, I o 30
Reinecke Lake, noar Madisonville, Ky .. ol 25
Spri n{i Lake. noar Madisonville, Ky ..... . | RE
Loch Mony Lake, néar Malison ville. Ky . 25
Licking River, near Covington, Ky ... R | 150
Drennen Creek, noar Eminence, Ky . 25
Elk MHorn Creek, near Switzer, Ky. | 495
Lexington, Ky 50

Lako Contrary, neav St. Joseph, Mo ... 150
Miller Lake, noar Moberly, Mo........ 50
Pertle Springs, near Warrensburg, Mo .. 75
Salisbury IYish Pond, near Salisbury, Mo 75
City Reaorvoir, near Moberly, Mo ....... %

MoNutt Pond, near Indinn Creok, Mo . e
Hickory Creek, near Neosho. Mo ... .. 12
Susquehanna River, near Oneonta, N. Y. .o

Private ponds in New Mexico.. .. 25

Norvth Caroliun . 50

Qhio.......... k(]
Lake Mero, near Xenton, Ohlo . 50
Ohin Iigh Commission ...... teeen 26
Nixon River, noar Fanlkton, S, Duak. 63
James River,near Huron, 8. Dak ... 64
Turtle Crock, near Rodileld, S, Dak 63
Lake Kamposka, noar Pierre, 8. Dak. . 200

Private ponds in Texas ............ .
Toon Lake, near Spokane Falls, Wash...cecocav ... P 220
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Details of distribution, 1891~92—Continued.

Species and disposition. Eggs. Fry. ‘;él;ll::zgd
Crappie (Pomozis annularis and I’. sparoides)—Continued :
Liberty Lake, vear Spokane falls, Wash. .. . 50
Camp Lake, near Camp Lake, Wis..... . 58
Silver Lake, near Silver Lake, Wis....... . 68
Cedar Lake, near Sclleisingerville, Wis . . 58
Browne Lake, near Burlington, Wis ...... .. 58
Phantom Lake, near Mukwonago, Wis .. . 58
Crooked Lake, ncar Mukwonago, Win... . 58
Chain of Lakes, near Waupaca, Wis 60
Rceek bass (Adanbloplites rupestris):
Private ponds in Alabama 500
Arkansas . ... 50
Feather River, near Gridley, Cal. . 100
Lake Cuyamaca, vear San Diego, Cal . 400
Private ponds in Georgin ...... . 500
INinoig..e...o.. . 400
Du Page River, near Burlington, 111 - 240
Glenwood Lake, near Galesburg, 111, .- . 60
Rock River, near Milan, 111 ........ D . 5
Illinois River, nwear LaSalle, INl...... Y P . 650
Kankakee River, noar Kankakee, 131 J I B . 26
Igland Pond, near Waterloo, 111.. ... . . 34
Gilinore Lake, near Columbia, 111, . 33
Sucker State Pond, near Carlylo, 11, . 33
Flat Rock River, near Flat Rock, Ind. . . 200
White River, near Indianapolis, Ind . Lot 125
Wall Lake, near Lake View, Towa ........ 209
Mineral I'ark Lake, near Dow City, Iowa. 270
Upper Jowa River, near Decoraly, Lowa. ... 50
Private ponds in Kansas . ....... 100
Kentucky .. 200
- Clear Creck, near Shelbyville, Ky 480
Reinecke Lake, near Madisonvilie, Ky G5
Spring Lake, near Madisonville, Ky oo oo oL 85
Loch Slony Lako, near Madisonvills, Ky................ 0. . 70000 65
Privato ponds in Maryland......... 600
Big Pool, near Hagorstown, Md ... . . 00 7 0 -ttt 124
Scadings Pond, near Taunton, Mass. . 200
Miller Lake, near Moberly, Mo. . ... 150
Indian Creck. McDonald County, Mo 1,000
Hickory Creek, uear Neosho, Mo. .. 112
Privato ponds in Now Jerscy..... 850
New Mexico. . 360
North Carolina 1,800
Ohio............ 650
Muzzlx: Leke, near Lavenna, Ohio 60
Bass Lake, near Chardon, Ohio .... 50
Brady Lake, near Chardon, Ohio. 100
Private ponds in Ponnsylvania ... 600
Connodugquinet Creek, near Mcechan 1, 500
Private ponds in South Carolinn........... 500
Nixon River, near Iaulkton, S. Dak 256
James River, near Huron, S. Dak....: 258
Turtle Creok, uear Rodfield, S. Dak. 256
Privato ponds in ‘LCenncesce. ....... 1,050
Toxanw .oovveeeennna.. 200
T.and P. R. 1. Co.'s pond, near Iatan, Tex.. 1,000
Private ponds in Virginis ............... 9, 800
‘West Virginia . 50
Camp Lako, near Camp Lake, Wis. 33
Silver Luke, near Silver Lako, Wis...ooooieiiaiiiiiin 83
Cedar Lake, near Schleisingerville, Wis. . 33
Browne Lake, near Burlington, Wis. ... 33
Phantom Lake, near Mukwonngo, Wis. 33
Craoked Lake, noar Mukwonago, Wis 33
Chain of lakes, near Wanpacs, Wis. . ... .ooemoenoonnn . 86
Sunfish (Lepomis, ap.): ' Tt -
ax vob dem Borne, Bornouchen, Gormany. . l 338
Private ponds in Mlinois ..., NS v 1,030
Du Page River, near Burlington Park, Illinois . ‘ "314
Glenwood Lake, near (Gales urg, 1. 25
Sni Ecarte Lake, near East Hannibal 111 - ... 876
Kankakee River, near Kankakes, 111 +.. . . 200
Island Pond, noar Watorloo, I11 ... 118
Gilmore Lake, near Columbia, 111 . 116
Sucker Stato Pond, near Carlyle, 111 116
Fiat Rock River., near I'lat Kock, Ind 470
Wall Lake, noar Lake View, Iowa ... ... 50
Mineral Park Lake, near Dow City, Town 50
Upper Iows River, near Decorah, Iowa. .. 567

Private ponds in Kansas. ................
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Details of distribution, 1891-92—Continued.

Spocies and digposition. [ Eggs, Fry. ?él;;l]t‘:lz:d
Suntish (Lepomis, sp.)—Continned : ,
Lake Evelyn, near Bonnor Springs, Kans .oooveeeneeeea oo, 300
Little Bluoe River, near Hanover, Kans ... .. 90
LIm Creok, near Sawyer, Kans ... 500
Private ponds in Kentucky ......... | 925
Sherman Lake, near Willinmstown, Ky ; 35
Cumberland River, near Willinmsburg, Ky o 225
Spring Lake, near Versailles, Ky..... L 16
Dreunnen Creek, near Eminence, Ky. - 25
Elk Horn Crook, near Switzer, Ky 160
Loxington, Ky ‘ 25
Big Pool, near Hagerstown, Md ... | 86
Deer Crock, near Bol Air, Md.. .. 82
Private ponds in Missouri......... . 50
Lake Contrary, near St. Joseph, Mo . 25¢
Miller Lake, ncar Moberly, Mo ..... .- 25
Dertlo Springs, near Warrensburg, Mo. o %
Salisbury ¥ish Pond, near Salisbury, Mo . . 45
City reservoir, near Moberly, Mo ... I 500
Private ponds in Ohio ............. . 223
Muz‘!.{ ake. near Ravenna, Ohio. .. 150
Lake Mere, near Kouton, OQhio. .. N 75
Brady Lake, near Chardon, Ohio | 150
Ohio Fish Commission ...... ... . 376
Privato Rumls in North Cavolina...... 152
Loon Lake, near Spokane Falls, Wash .. 350
Liberty Lake, near Spokane Falls, Wash . 150
Camp Lake, near Camp Lake, Wis ...... 47
Silver Lake, near Silver Lake, Wis..... 47
Cedar Luke, near Schleisingervillo, Wis 47
Phantom Lako, near Mukwonago, Wis. 47
Crovked Lake, near Mukwonago, Wis. .. 47
Chiain of lakes, near Wanpaca, Wis. ..oaneieenoean. .. 60
Pike (Lucius luciuy):

Foeather River, near Gridley, Cal ... .......coo.oai.... L0 .. . 100
Lake Cuyamaca, near San Diogu, Ca 400
Private ponds in Illinois .......... . .. 148
Du Puge River, near Burlington Parle, IN.... ... oo ool .. 725
Glonwood Lake, near Galesburg, 11 ....... . .. 25
Fiat Rock River, noar Flat Rock, Ind . 200
Wall Lake, near Lake View, Iown....... <3
Mineral Park Lake, near Dow City, Towa . 95
Elm Creok, near Sawyer, Kans ......... 70
Miller Lake, near Moberly, Mo 25
Privato ponds in Ohio.......... 8

Brady Lake, near Chardon, Ohlo

. 6
Scup (Stenotomua chrysops) : |
Buzznrds Bay. oft Massachusgetts coast i 35,000 [..

Cod (Gadus morrhua) :

|
25,671,000 :..

Ruzzards Bay, oft Massachusetts const ..ooeeieene oo oL :
Massachusetts Bay, off’ Massachusetts coast ... ..., | I 27,124,500 I
Pollock (Pollachiug virens): | i
Muassuchusotts Bay, off Massachusetts coast ............ Ioevsrenooenanns 24T3,500 iiiieann.. .
Flatfish (Peeudopleuronectes americanus): i |

Buzzards Bay, oft Massuchusetis coast
Lobster (Homarus americanus) :
Buzzards Bay, oft Massuchusetts const

Totals....

3,510,000 l.evnmnnnennn
5,799,000 |..._........

..... l 75,887, 006 | 223‘003,070‘ 2,023, 276
|

Figures inclosed in parenthesis are not included in swinmations,



