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Resolved by the Senate (the House of Representatives concurring therein), That the
Report of the Commissioner of Fish and Fisheries, covering the operations of the
Jommission for the fiscal year ending June 30, 1892, be printed; and that there be
printed 8,000 extra copies, of which 2,000 shall be for the use of the Senate, 4,000 for
the use of the House of Representatives, and 2,000 for the use of the Commissioner
of I'ish and Fisheries; the illustrations to be obtained Ly the Public Printer undor
the direction of the Joint Committee on Printing, :

Agreed to by the Senate December 19, 1842,

Agreed to by the House December 20, 1892,
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REPORT

OF THOR

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 ap

propriations as follows were
made by Congress: ‘

Compensation of Commissioner ... ... ... ... .. .. £5, 000
Propagation of food-fishes..___........ .. . . .. ... . 153, 000
Distribution of food-fishes ...... .. .. .. .. ... ... 50, 000
Maintenance of vessels. .. .. ... ... e eeeaas 45, 000
Inquiry respecting food-fishes. ... ...... ... . .. ... 20, 000
Statistical inquiry. ..o ... ... .. ... .. 20, 000

295, 000

Details of the expenditure of these appropriations were submitted to
Jongress December 1, 1892 (Mis. Doc. No. 10, Ilouse 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 tho development
of the commercial fisheries.

The respounsible 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 duties which devolve upon him, and how diligent
and capable has been his administration.

VII



VIII REPORT OF COMMISSIONER O FISH AND FISHERIES.

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, haunling-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 direction 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 acooulpdnymg 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 Fuca 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 belt
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 steamner #ish ITawk in the delincation 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 collee 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 con-
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ducted near Hampton, Va., by Dr. John P. Lotsy, of the Johuns Hopkins
University.

Toward the close of the last fiscal year arrangements were x}lade
with Dr. Bashford Dean, of Columbia College, New York, to investigate
the systems of oyster-culture pursued in Fraunce and other Europeq-n
countries. The reports on these inquiries have appearead 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
1loll Marine Laboratory were in relation to—

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

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

(3) Continuous observations through the entire yém‘ by Mr. Vinal N.
Edwards in reference to the habits, ubunda.uce, aud movements of the
important fishes of the New England coast, and the temperature
conditions existing and influencing their movements, The most inter-
esting result of his observations for the current year was that the

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

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

general conclusions, but if more extended and coutinued observations
Adisclose that this habit is general for the species, the necessity of reg-
ulation of the menbhaden fishery by reasonable restraints will be as
evident and imperative as for the shad and other anadromous species.
In connection with the general study of the interior waters, special
" attention was given daring 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 concerning
some of the water-courses of Ohio, Indiana, Kentucky, Tennessee, North
Carolina, New York, and Wisconsin, Incidentally, in the work of this
divisjon, an Investigation, in response to complaints, was made of the
pollution of the Susquehanna River near Wavre de G race, Md., pro-
duced by the overfiow of the waste liquors from u large will manutac-
turing paper from wood pulp.

At the various rearing-stations of the Commission the amount of
their product has been from time to timoe greatly affected by the pres-
ence of disease caused both by peenliar conditions of surroundings and
by parasitic animals. Several special eases received the attention of
the division during the year, and investigations looking toward a cow-
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 BBoard 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 brief 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 ot 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 quantity and value of products, and

- the preparation of reports relating to the inguiry.

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 IEngland, 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 1883; 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 fisheries 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
tmportant comparisons 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 dirvectly bordering thereon, but
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throughout the country. The general interest which has been‘ mant-
fested has been due to the great extent of the industry, the dissimi-
larity of the 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 minor special studies
were also undertaken in the lake region 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 divectly
employed in the industry, 85,420,778 was invested, and the value of' the
catch was $2,471,768.  The yield of the principal species was as follows:
Whitefish, 12,401,335 pounds; lake trout, 12,800,4.41 pounds; sturgeon,
4,289,759 pounds; lake herring, 48,753,349 pounds; other fish, 35,563,647
pounds.

General 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 oceurred in the abundance
of the principal fishes, as determined by the cateh, is of great impor-
tance in shaping legislation and applying 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 cent
between 1880 and 1890, and 30 per cent between 1885 and 1890. The
cateh of lake trout increased to only a slight extent since 1885, but was
almost twice as large as in 1880. The yicld of sturgeon has exhibited
a steady decrease, which was especially marked in the last five years.
The most noticealle change has been the catch of ninor whitefishes,
usually classed under the general name lake herring, of which the cisco
(Coregonus artediyis the type. 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 same time, the most valu-
able of the Iake fishes. The aggregate production of all other specics
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 abundance, but should be interpreted in connection 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 carlier 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 tishermen proper and one-third shore employés,
A corresponding advaunce 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 practically every form 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 commensurate with the inereases 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 scarecity. It is boped 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 a permanent value in per-
mitting the institution of comparisous by which the condition of these
important fisheries from time to time may be clearly judged.

The work at Boston has been efficiently pertormed by Mr. F. T
Dimick, who has unusual opportunities for collecting data by reason
of his wide acquaintanee with the fishermen and his position as secrefary
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 $824,000, were
landed. Of cod, the next important fish, 16,655,000 pounds, worth
$548,000, were brought in.

The receipts of tish at ({loucester direetly 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 Quebee and most of the
States bordering on the Great Lakes were present. In October, 1891,
a preliminary meeting was held in New York City, which was attended
by special commissioners from the Canadian provinces and the State of
New York, and by other persons interested in the lake tisheries. The
meeting was presided over by Hon. Robert 13, Roosevelt. The object of
the conferences was stated to be the protection s preservation, and propa-
gation of food-fish in the Great Lakes, and a committeo 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 Hawilton, Ontario, in December, and
was presided over by Hon, Donald MeNaughton, The recommendations
of the Rochester session were aflivmed, and the mneeting 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 issned 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 some
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 Pacitic 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; inanguration of red-snapper fishing on offshore banks
in the Gulf of Mexico.

DIVISION OF FISH-CULTURE.

The control and direction of tlie 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, Me. 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. Quincy, Iil.

7. Delaware River (steamer I'igh Ilqwk). | 18. Neosho, Mo,

8. Battery Island, Md. 19. Leadville, Colo.
9. Bryan Point, Md. 20. Baird, Cal,
10. Central Station, Washington, . C. 21. Tort Gaston, Cal.
11. ¥ish Ponds, Washington, D. C, 22, Clackamas, Oreg.
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XV
Swivmary of fish furnished for distribution, July 1, 1891, to June 30, 1892.

R - Adults and

Source of supply. Species. Lgya. Fry. yearlings.
Schoodic Station, Mo ........ Landlocked silmon......... 277, 000 68, 692 42, 18i
Craig Brook, Me............. Atlantic aalmon .... 450, 00! 254, 2;“-
Landlocked salmon ........_|......... ... 9,079
Loch Leven trout. .. 10, 935
Rainbow trout... 105
Von Behr trout. . 69§
Swiss lake trout N 45
Brook trout.... 1,877
Green Lake, Mo.............| Landlocked saimon. .. 0 0l 7romomeeeee 116,000

Gloucestor, Mass

Woods Holl, Mass

Cold Spring Harbor, N. Y ...
Delaware River (steamor

Fsh Hawk) N. J.
Battery Island, Md
Bryan Point, Md

Contral  Statiun, \\'ushing.-
ton, D. C,

Fish Ponds, Washington,D.C.

Wythoville, Va

Put-in Bay, Ohio

Northville, Mich

Alpona, Mich
Duluth, Minn

(A1 ELTA2 § | S

Neosho, Mo

Leadville, Colo

Baird, Cal...........

""" 560, 500
2,763, 500

Lobster........
Quionat salmon.
Shad

5, 083, 000

- 7,505, 000
W18, 878, 000

You Behr trout
Whitefish......
Sunfish ...
Carp..

Tench .
Golden ide.
Goldfish ...
Shad. .
Carp. ..
Goldflsh ... .
Rainbow tront.
Black bass. ..

Rock bass ... T
Whitefish . 32, 500, 000
Lake horving ... ..o I 7T
Pike perch.......... 32, 600, 000
Loch Leven trout 185, 500

Von Behr trout. ..
Brook trout ...
Luke trout...

305, 500

1,900, 500
12, 370, 000

Piko {mrch

Catfish. ...,
Yellow perch
Pike perch. ..
Whito bussg ..
Black bass. ..
Crappie....
Rock bass
Pike.......
Santish
Catfish
Carp..
Tench ...
Goldfish ...._..
Rainbow trout. .
Von Behr trout.
Brook trout .
Black bass ..
Crappio....
Rock bass ...
Von Behr trout.....
Black-spottod trout.
Brook trout

Fort Gaston, Cal.. .

Clackamas, Oregon ... ...

Received from Max von dom !
Borne, Germany.

VYon Behr trout

27,000

10,500 |,

27, 124, 500

2,478, 500 |.

200, 000
35, 000

25, 671, 500
3, 510, 400

5, 799, 500

9, 891, 000
21,978

313, 000 |

338
157,490
9, 600
3,400
10,700
1, 000, 000
4,480
6. 915
49,792
215

15, 182

6, 000, 000 ..

262, 500
40, 000, 0950

17,750, 000
20, 000

480,000 |-
16,727,000 |

""" 25,500
290, 000
1,332, 400

13,034
45, 722

* 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. Egga. l Fry. yearlings. Total.
Cmiﬂ'slt‘l (Tetalurus punctatus and Ameiurusalbidus, ... ........ | ............. 4,326 4,326
chietly).
Carp (Cyprinug carpio).......... O s 157,093 157,003
Tench (Iinea tinea) ........ 35,592 35, 592
(so0lden ide (Idus melanotus) 2,186 2, 186
Goldfish (Carassius QUrattd) . coeeecenennnnnnaan i ooonn [ 20, 651 20, 851

Shad (OQlupea sapidissima)........... e 2,497,000 © GG, 927,000 1,000,000 | 70, 424.000
Quinnat salmon (Oncorhynchus chouicha) . 2, 902, 000 1,647, 900 , 30, 870 4. 580,770
Atlantio salmon (Salmo salar).............. ... . 450,000 1oLl 254, 242 704,232

Landlocked salnon (Salmo salar, var. sebago) 232, 000 | 163,163 463, 855
Loch Leven trout (Salmo levenensis) . 310,500 1. 14,579 125,070
Rainbow tront (Salmo irideus) .......... 140,000 .. 54,734 104, 734
Von Behr or brown trout (Salmo fario) . . 8, 500 [ 191, 657
Black-spotted trout (Salmo mykise) ..... Y I 18. 000
Brook trout (Selvelinws fontinalis).. I 10, 500 69, 4G9
Lake trout (Salvelinus namaycush). | 900, HUU 1, 421,364
Whitetish (Coregonus clupeiformis). | 20, 800, 40U (5, 267, 000
Lake herring (Coregonus artedi) ... 262. 500
Yellow perch (Perca flavescens). .. 20,050
Pike perch (Stizostedion vitreum). 48, 300, 000 10 94, 300, 100
Sea bass (Serranus @lrariusd).....oooiaiieininiic i 200,000 Lol l. 200, 000
White bass (Jloccus chrifsops) «.o.ooovianni.. F .. 1, 840 1,046
Black bass (Micropterussalmoides nnd . dolomieu) ;. 1 19,753 19,753
()m{lpio (Pomozis annularis and P. sparoides).... I G, 811 6,311
Rock bars (Ambloplites rupestris)............. 26, 208 26, 208
Sunfish (Lepomis) ooeeenoan.o- AR 9, 604 9, 604
Pike (Lucius lucius) ........ .. P, 1, 966 1, 466
Scup (Stenotomus chrysops) - . . 000 45, 000
52,795, 500 |.

52, 795, 500
2, 4743, 500
6, 274, 000
5,799, 000

Cod (Gadus morrima).......
Pollock (I’ollachius virensg).....o..o..-....

Flatfish (Peetedoplenronectes americanus). .
Lobster (Homarus americanus)...ocoooeeeeeeann..

B 1211

...... 2,473, 500
768000 ) 8,510,000
............ | 5, 748, 000

75, 887, 000 l 228,008,070 | 2,023, 276 ll 303, 918, 346

Nore.—In 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; Pike Percl, 8300,000; alse adults
and yearlings as follows: Catfish, 128; Carp, 1,915; Tench, 428; Golden [de, 827; Goldfish, 300; Quin-
nat Salinon, 30; Landlocked Salmon, 5,000; Loch Loven Trout, 65; Rainbow Trout, G,279; Von Bohr
Troat, 3,111; Brook Treut, 617; Luke Trout, 1,858; Yellow Perch, 2,098; White Buss, 167; Black
Bass, 1,627; Crappie, 243; Rock Bass, 4,838; Pike, 62, and Sunfish, 618.

There were also deposited for rearing and distribution 1,980,000 shad fry in the United States fish
ponds, Washington, D. C., and 700,000 in the Unitod States fish ponds at Neosho, Mo., and the follow-
ing adult und yearling fish wero collocted from the sloughs and planted in tho 1llinois River, near
Meredosia, I11.: Catfish, 250,000; White Bass, 15,000; Carp, 5,000; Buffalo, 20,000; Yellow Perch, 35,000;
Crappie, 5,000; but noue of these figures is included in the above table.
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STATION REPORTS.
Scuoopic STATION, MAINE (CHARLLES (i, ATKINX, SUPERINTENDENT).

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

The 50,000 fry 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 204,625 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, ubout 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 o weight of 3.23 pounds; the females,
19.9 inches in length, with a 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 reserved 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 Renched -| -
Consignee. cas shipnent. l destination, | (,omhhnu.! Loss.

U. 5. Fish Commission stations: !

Craig Brook, Maino. ......cooaeo. .. 25,000 | Fob, 23,1802 ' ol 25,1802, Bxcellent. 51

Clackamas, Oregon. ..o 20,000 ; T'eb. 20, 1602 - Mar. 10, 1892+ Bad....... 20,000
State tish commixaions: |

Vermont, Roxbury cooooooiae, .. 20,000 }....do....... Mar, ¢ Good _. ... 10

Now Hampshire, 1’I‘vnmul-h 17,000 (oo ool Nar, edo ool

Now York, Caledonis 15,000 |....do ...l Mar, ¢ do ..... 47

Minnesota. St. Panl ceeudlo - - Mar, do..... 43

Nevada, Carson City do . [ Mar., foooado ., 40

California, Sun Fran (}u . R %lur. 8,18uz|....do..... 80
Wilurt Club, Nowton Corners.I\.Y..l M ON‘ I _'\ \}i::, o 10 : ag:)?l e 1:,:
Taxedo Club, Tuxedo Park, N. Y .._.... Feb. 29, 18021 Mar. 2, 18921, do ..... 14
A.N. Cheney, Glens Fulls, N. Y ., o ceedoLLl "Mar. 3,18020. . do..... 34
Blooming Grove Park Association, G | !

Eyre,Pa ...................... i 10,000 {.... 33
Mexican Govermmnent, Moxico Citv .. ... p 25,000 |. ... 8,760
W. P, Greenougt, Lachevrotiere, Canada' 10, 000 |- .. 18
H, B. W. Whitmore, Bridgeworth, Eng- ! |

& O U 15,000 | Xob. 23, 1802 I‘Mur. 7,1802 . ...d0 «.... No report.

F Q92—
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CRAIG BROOK STATION, MAINE (CHARLES G. ATKINS, SUPRRINTENDENT).

In the report for thie previous year reference is made to the com-
meunceient 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 south 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 eggs of the different
kinds of salmon and trout brought over from the previous year, ending
June 30, 1891:

- | Reached o i Died | Distrib-
Kind ﬁ;':}]:}; Hatehod : teeding B{Z'(lr;lx’l. ()utol;crl after uted Oct.,l Re-
: & start ’ ‘1 stagoe | June | count, | count- |Nov. and [sorved.
avstart. |(Juue 1. June. Ving, Dec.
1
— P - | el —— " —
Atlantic aalmon ... ... .. 317,218 316,308 | 309,308 |........ 1254, 955 l 306 238, 652 15, 997
Landlocked salmon . ... ... 21, Y06 2], 824 20,269 | 5,289 9,723 i 12 7,401 2,310
Brook trout................ 23, 146 14, 524 8, 569 4,251 1.555 1 3 3,352 200
Von Behrtront.... .. .... 15,119 13, 824 2,554 [........ 8o ... e, 800
Loch Loven trout......._.. 16, 683 16, 457 14,800 ..., 10, 796 I 172 10,524 100
Scotch soa-trout . ......... 12,374 9,367 | 6 | | 8T eennnn L 87
i | :
Total ...oooaiiaioet. 400, 346 ) 3902, 304 l 855, 746 , 9, 540 l 277. M6 ‘ 493 l 257,020 l 19,404

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 ont 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, respectively.
Starting from the fry stage, the percentage of other kinds is 81, and
of the Atlantic salmon, 82. This season must therefore be ranked as
an exceedingly suceessful 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.



REPORT OF COMMISSIONER OF FISII AND FISHERIES. XIX

The following exhibits the disposition of reared fish during the ycar:

|
Kind. ] h;?gifcl:l When liberated. Number. Waters in which placed.
Adtlantic sabon ... . 1891 Qct. and Nov., 1801 . .1 152,534 | ‘Lributarics of Penobacot River.
Dol 1891 Mar. and Apr,, 1892, 15,552 Jo. e a
Do coevvannnnan. 1501 Oct. and Nov. 181 .1 80,064 | Lributaries of l’unn\)s'mt 1“)\ or an
\ othor wators, by Maine Fish Cow-
mission.
Do ooiiiiia.. < 1809 Apr, 1892 . ..eai... 12 | Alamoosool Lalko.
Laudl}v)c)wd salmon ... | 1891 Oct., 1891 .. [ 501‘ ’l‘oddy‘)l’ond, Orland, Me.
L 1801 oh 0.
Do.. S8 R €1 B SN 1,499 | Burnt Land Pond, Deer Islo.
Do. -1 1880 ... 43 Toddy Lond.
Do. PR § 1 N DO, 29 Craig Pond, Orland.
Do. I T T T 2 Do.
Do B Y T P 14 | Toddy Pond, Orland,
Do | 1888 ... 28 | Craiv Pond, Orlaud,
Do. [T S N 9 | Toddy Yond, Orland.
Do’ | 18e8-0 ... 01 Do.
Brook trou 1801 . 1,452 1 Craig Pond, Orland.
Do. 40 1sn ‘ 198 | Alamoosouk Lake, Orland.
Do.... 1889 L. 127 | Craig Pend, Orland. .
Rainhow trout. . O R T P 105 | Tleurt Pond, Orland,
Von Behr trout........ 1301 (... 698 | Toddy Pond, Ovlaud.
.;‘Jwix};siuko trout ... llg?)(i ¢ 4)’2: Il;u.
LT even trout...... { 6, 002 0.
i )ov.e.. h(i.? ...... 1891 l Dee., 1891 .. .. 4,2‘1‘3 \)(n.
Docieenininnna.. 1330 Apr, 1892.... ... .. 411 Do.
277, 671
|

Atlantic sabmon.—Adult salimon were collected between June 1 and
8, 1891, and 267 safely confined in the inclosure at Dead Brook, For
the first time in the history of the statiou, a steamer was employed in
collecting the fish, and the work was so facilitated as to permit of its
completion aud the inclosing of the fish in eight days. The steamer
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 trom the coolness of the water at the time
of collection, but a single fish was lost 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 lowey than ever before at this station. To
Tebruary, 1892, the time of division and shipment, the losses aggregated
331,833, of which probably not less than 250,000 wore from lack of
impregnation.  No clue as to the cause of the trouble was discovered.
The remaining cggs, 871,450, were divided between the United States
and the Maine fish commissioners on the basis of 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 eggs, 300,000 were assigned to the
Pennsylvania Fish Commission, 150,000 being sent te each of the
hatchéries 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 hatch-
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 season, about June 1, but 3,874 fry, and these far from healthy.
The disease appearcd to be of the same cbaracter 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 837 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 fromn 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 herctofore made.

Landlocked salmon.—On February 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 1,843 eggs of this whitefish, known as Musquaw
River whitefish and as “whiting,” which were placed in the hatchery.

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

Atlantic salmon (measured). .. ..o il iiaL, 305, 353
Landlocked salmon (counted)...... ... ..oiill. 20, 070
Brook trout (counted) .ocoaeo il 68, 107
Whitefish (counted) ... oo i 1,803

Owing to causes already mentioned this number was greatly reduced,
8o that at the commencement of the feeding stage they aggregated—

Atlantic salmon .. _... ..o L Lol 3, 874
Landlocked 8alimnon .ocooe oottt iiii ittt 19, 740
Brook trout ... i e 50, 773
Whitefish . oo e e 767

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

| Hatched in—
Xinds. {

‘ 1892 | 1891 | 18%0. | 1889 | 1888. ||1888-1880.

Brook tront.......... ...
Rainbow trout............
VYou Behr tront....
Lech Leven trout.
Twin Lako trout
Saibling .......
Secotch sea-trout
‘Whitelish
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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
previous Season, use 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 Yyear there was a further loss of 12.

GREEN LARE STAT’:ON, MaiNe (. 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. T'wo of the t-empoi'ary
dwellings

at Mann Brook were taken down and the material used in
the construection of a temporary ice-house.

The other work under the appropriation for the establishment of the
station consisted in graveling the banks of the reservoir, Iaying out
roads, grading the grounds, improving the old buildings on the prop-
erty, and constructing trou ghs and other apparatus required for the use
of the station. A condnit was also laid under the south reservoir pond
80 as to permit the water to be run directly from the flume to the sup-
ply pipe leading into the hatchery, for the purpose of insuring a supply
of clear water when the reservoir is 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-
tinued. 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 carried through the sum-
Iner to the fall, when they were distributed, with the exception 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
Pong, Lllsworth, and 64,000 in Green Lake and its tributaries, prinei-
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 sceured. 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



XXII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Brook. The eggs commenced to hateh the beginning of the following
April and concladed 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 ¢lay 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
salnon, however, which were an unusually fine and vigorous lot and
ate well, suffered 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 sufficient 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 Belr trout, 10,000;
landlocked salmon hatched April, 1891, 3,300,

GLOUCESTER STATION, MASSACHUSETTS (A, C. ADAMS, MASTER, SCHOONER Gramrus,
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' 61,600,000 were cod and 5,475,200 pollock. Of the cod eggs, over
46,000,000 were taken in Ipswich Bay, landed at Kittery Point, M e, 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.
1 Number | Plauted.
. . . : of fixh
Date. Number of | Loss during  Number of from
eggs taken. , incubation. fish hatehed.! which Date Plac
ogps Woro ate. ace.
| taken. |
| i - -
1801 870, 600 :
Dec. 1 70, 338, 000 | 518, 60 o rbor.
3 1,071,700 1. 678, 500 ! 20, 203 on m(_l])]ot.h of harbor
4 1,145, 100 G4, 000 511,100 Do.
7 663, 600 03, 400 672,200 Off Eastern Point.
8 1,132,100 126, 300 1, 065, 800 O mouth of harbor.
10 1, 109, 600 126, 300 983, 300 |. Do.
11 789, 700 100, 500 629, 200 Do.
11 K27, 400 G1, 000 762,400 Do.
12 350, 100 | 18, 400 331,700 Do.
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Cod—Continued.

XXIII

Numbor of
cgpes taken.

471, 300
284, 300

605, 500

1,421,600
1, 690, 200
450, 600
708, 400
1,234, 500
T31, 900
400, 300
147, 000
1, 397, 000
721, 300
2, B32, 600
1,090, 000
2, 153, 400
50, 000

1, 468, 900
589, 700

2,440, 300

430, 600
1,371, 500
2,077,000
1, 532, 200
1, 024, 000
3, 408, 700

Loss during
incubation.

167 800 .
57, 800
173, 600
242, 000
240, 500
307, 800
G5, 800
84,200
73,700
11, 800
136. 800
182, 800
127, 600
177, 600

472,300
908, 400
146, 000
173, 600
482,800
731, 900
360, 300

77, 000
, 147,900

*

(S

979, 800
273, (Lo
724, 800

17, 100
239, 00
160, 500
125, 00
172,300
121,000
189, 400
584, 000
252, 600
0464, 500
1, 303, 700

576, 200 |

Number of

|

tish batehed.

i
i
I
226

162, 300
875, 300
184, 6v0

47, hoo
450, 100
249, 100
192, 300
628, 000
146, 200
517, 900

949, 300
GO1, 800

759, 000

40. 000
60, 000
250, 000
145, 100
852, Koo
R16. 400
1, 42&, 600
32, 900
l,ﬂzﬂ.nuo
420, 200
1.075,500
1, 067, 500
309, 6op

359, 500

304, 600
534, 806

G, H00
34, 700 |
439, 100

Number
of fisl [~——,
from |
which
G IN WETo) Date.
taken.
I 1892
........... Jan. 2
1 - Jan. 2
2| dan. b
.......... Jan. 5
2 Jan. 7
1 Juu. 7
.......... Jan. 9
1-Jan. 9
2 Jau. 9
.......... Jun., 9
2 Jan 19
.......... Juan. 19

1,182,700 5.
1,493,000 ..
1,279,600 ..

2,105, 000 ..

I’].lntvd '

Place.

re
<t

44, 378, 600

17,254, 200

| 27,124, 400 -

Off mouth of harbor,
Do.
Bo.
Do.
Do.
Do.
Do.
Do.
Do.
§ Do.
In Goose Cove Pond.

I 0,
Off mouth ot harbor.
Do.

Do.
Da.
Do.
Do
Do.

In onter luirbue,
0O,

In moulh of harbor.

oty lnoulh of harhor.
0.
In Sguam Pond.
D

0.
In mouth of harbor.
In Squam TPoud.
In mouth of harbor.
In Squam Pond.
In mounth of harbor.

do.
Off mouth of harbor,
Do.

* All dead I"oln'u-ur\' 10, 1892,

In addition to the foregoing there were secured a numberof eggs which
were disposed of as follows:

Cod.
l\nmbor Dixposition.
of figh |- T ——
Dato. Nu;(nhcr ; Loss during | Number of I fli:)iml | |
ake : yr
tuken, incubation, good oggs. (‘"\;" ‘: lel Date ‘ Destination.
: “takon. | |
— - — | —— — . e e - i S U N —
1892, | 1802,
ar, 22 173,500 39,000 140, 800 | 1 | /\]n 8,9 * Planted off mouth of harbor.
24 364, 300 280, 400 744, 900 11 Apr. 4 slnppul to Woods Holl.
2 808, 200 101, 60O 705,600 L. L Apr, 4 ¢
26 768, 700 231, 500 537,200 ! Apr. 6 i Plante (l in outer harbor.
28 3, 885, 400 1,1. 0,300 2,276,100 |.. Apr. 0 Do.
30 1,719, 500 499, 000 I 1,220,500 |.. Apr. \ Shipped to Woods Loll.
7,218, 800 2,263, 700 | 4,953,100 | .
Pollock.
—_— l .
1891, | ]891
ee. 1 1,649, 400 915, 200 714,200 I Daeee. | I’hum-\lnﬂ mouthol harbor.
2 2,773, 300 1,517, 200 1, 256, 100 0 Dee. 1'.3.
3 401, 700 247, 800 165, 900 3 | Deuw. 14| 1)0
1892
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 hatcbing were obtained with the water at 33°
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 IFebruary
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.
The 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. From 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 wero found plentiful among the net
fishermen in Ipswich Bay, and from day to day each spawn-taker took from onoe to
three millions, which appeared in good condition, but would nearly all die insido 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 we
found that our work was heing seriously injured. One experienced spawn-taker
took about threc millions in the usual way, half of which died in three or four
hours, and before he landed with them at Kittery Point. Finally, a fow vessels fish-
ing with trawls came into the 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 the trawling vessels, after which good
eges were secured throughont the winter,  Early in March, as the trawling vessels
Degan to leave the bay, the men were gradually returned to the net fishermen, and
this tinic they found good cggs. These being the facts, I mention them, hoping
that some good will be derived from them for future work.

It may also be worthy of mention here that our largest take of eggs in Ipswich
Bay during the past scason ocenrred immediately after easterly storms. During cold,
offshore winds codfish are supposed by the fishermen to be gradually nearing the
shores or beaches, the fishermen following them up 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 tish are attracted by the trawl baits.

Woons HoLL STATION, Massacnuserrs (JOIIN MAXWEs, 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
setp. Till the end of March the direction of the fish-cultural work
was under Mr. Alexander Joues, and from that time till the close of the
year under Superintendent Maxwell,
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Cod.—The station being dependent for a supply of breeding fish by
purchase from 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 25, 3,000 live codfish of
a minimum weight of 5 pounds ecach. Owing to a succession 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 anticipated. But 1,620 fish were fur-
nished, of which 1,341, caught oft Nantucket Island, and called by the
fishermen ¢ iunshore” cod, were delivered between November 6 and
December 7, and 279, caught off Block Tsland, 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 Island 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 £ Numb ¢ Poriod of incubation. Avorage
umber o umber o — ——{ tompora.
eggs taken. , fry hatched. Apparatus, Con- Fnded, | No.of | tureof
| monvod., et | hours. | water.
1891, 1891, oT,
1, 692, 500 603,300 | Chestor jara ....... ceedi Dees 1| Dee. 17 408 44
1, 576, 500 682,300 |...... do.... -4 Dee. 4 42
3, 050, 400 1,809,300 |...... do Dee. 7 42
2, 503, 800 1,520, 100 |...... do Dee. 10 41
2, 828, 600 L777,100 [oooidlo ooiiiiennann... Dee. 12 41
3,779,100 2, 682,300 |...... 4 Dec. 41
1, 830, 600 5 .| Dec 0
3. 080, doogi 11958, 600 { i
2, 689, 400 1,374,400 39
2, 435, 700 1, 226, 100 393
2, 240,000 1, 001, 700 39
3,779, 100 2,358, 800 | Chiester Jars - . % . 39
3, 315, 500 2.812,500 |...... [ - e, o . 89
1, 312, 500 881,300 |...... 1 R Doe., X 571 884
2,907, 700 2,267,700 38
2,109, 500 1,055,000 |...... I 37
417, 300 208,700 I...... do /36
510,100 255,000 |...... do .. o, : 36
463, 700 104, 800 | Chester jars .. . "ob., 5 35g
602, 800 240,000 |...... do 5 35
628, 000 812,000 |...... do 34
811, 500 405,200 |....-- do 313
695, 500 340, 000 |{...... do 313
633, 300 225,300 |....-.. do 3
A [ 42 T P do.. o)
120, 000 [l T PO do 82
45, 627, 200 25, 071, 500

* Placed in open waters Mareh 7, before completion of Lintching.
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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 and 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 care they soon died. Irom 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 Aprill4, the last lot of eggs being obtained
March 18. The parent fish were secured from a fyke net placed in
Woods Holl Harbor. Irom 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 1§ pounds.

The details of propagation follow:

N
Teriod of incubation. A vorngo
Nmnh(']r of fI\'mlnber of |7 | - T\'“_“'l_ lcmpm{’x’n-
egpes takon. | fry hatched.| Com- rnded |1 Loture of
inenced. I Ended. I]ll::l': wuator.
R | | P
oF.
57, 600 20.000 | Feb. 638 313
76, 800 465,000 | Xeb. 638 314
288, 06O *) Feb, 696 314
268, $00 ) Teb, 672 314
76, 800 ) Yeb, 624 31}
3206, 400 (*) Feb. 600 314
306, 200 *) Teb. 570 313
320, 400 (*) Teb, 313
172, 800 *) Feb, & 303
384, 000 235,000 | Teeh 31y
250, 600 170,000 | Teh 314
192, 001 00,000 "~ Feb. 32
307, 200 183,000 1 Feb, 32
614, 40¢ 450,000 © Mar. 32
454, 800 260,400 |...do .... 3
384, 000 220,000 | Mar. 38
307, 200 180, 200 | Mar. H
20, 400 360,000 | Mar. 34
345, 600 205, 300 | Mar. 34%
614, 400 425,400 | Mar. Bt
407, 200 199,600 | Mar. 37
345, 600 221,100 | Mav, 37
768, 00U )] Mar, 32
480, 400 (1) Mar. 15 |. . 42
434, 000 253,400 | Mur. 16 ; Apr. 13 672 34
g.;u, 400 100,000 | Mar, 17 ! Apr. ¥4 72 34
268, 800 130,000 | Mar, 18 | Apr. 14 606 34
8, 527, 800 1 3,510, 400

*Doposited March 12, before completion of hatehing, owing to stoppage of wator supply.
f Deposited March 14, bofore completion of hatching, owing to stoppage of water supply.

Lobster.—In prior seasons the propagation of the lobster has 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, . 13ggs were first obtained on Decemnber 12



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XXVII

and continued to be taken till Janunary 25. During this period 11%8
lobsters were stripped, yiolding 1,717,700 eggs, which were placed in
the MceDonald hatching Jjars, the temperature of the water being about
45° T, None of these eggs, 110\\'0,\*01', began hatching till May 23, the
water being 540, and on the 6th and 7th of June 856,500 fry were released
«nlocal waters. The period of incubation, therefore, ranged {from about
5% to 44 months, the loss being a little over 50 per cent. Ifrom 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
beriod 5,883,200 eggs were obtained from 456 lobsters. Yrom these
4,943,000 fry were produced, which were liberated at intervals from
May 30 to June 30. The period of incubation :
from 840 hours for those taken April 25 to 264 hours for those taken
June 18 and 48 hours for those secured June 28, the water temperature
on the dates mentioned being 5030, 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 jnuches. The average take from 131
Iobsters, varying in size from 84 to 13} inches, was 12,265,

Sea bass.—On June 16th 208,600 eggs of the sea bass, taken from fish
caught in Buzzards Bay, were brought into the hatchery and placedin
the MceDonald 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 threo days, producing
35,000 fry, '

CoLp SrriNG HARrBOR STATION, Niw York (I'rRep. MATRHER, SUPERINTENDENT),

of these eggs ranged

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 cggs of our indigenous species to
other countries, was continued. In addition the United States made
use of the station for the propagation and rearing 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. Kind. Number. | Logs. ‘Whence roceived.

Jm————

1802,

Jan. 3| Von Belr trout .. 18,380 380 | Germuny.,
Yeb. 16 Whitefish ...... . 40,000 Al Do.
16 | Lake trout... .

5, 000 Al Do.
13 | Brook trout.. 9, 000 All Do.
Mar. 14 | Von Behr trout . ... 4 10,000 970
b ¢} Atlantie sudmon _..LLo 0TI 80, 000 39 | Craig Brook Station.
... QO e 70, 000 120 Do.

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
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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 I'ish Commis-
sion. The loss in the latter was very ¢reat, and but 1,530 were saved.
The number of fry resulting from the 150,000 eggs of the Atlantic salmon
was 142,000, which were planted at the expense of the New Yorlk Ifish
Commission in the waters of the State, as follows:

Date. Locality. i No.

Apr.19,1802 ... ... Nissequogne River, Long Inlond oo oot 10, 000
May 41802 ....... Clendon Brook, Glens Falls................. I 50,000
09,1892 ....... Bulm of Gilead Brook, Nortls Crevk. ... ... 30,000
90,1802 ....... taymond Brook, NOTEH Creek o va.ennnnsann .- 30, ouu
9, 1842 ....... Carr Brook, NOTED CHOUK « e oo v oo e aeaeneais ceeeeaal 22,000

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

On November 6, 1891, there were delivered to Mr. J. It. Ellis, in
charge of the Commlsuon s car No. 3, 3,600 quinnat salmon from 2§ to
G inches long and nine months old, 'w]nch were planted in the Batten-
kil), a tributary of the lludson 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-whitetish (Coregonus wortmanni), lake
trout (Zrutta lacustris), and brook trout (Salmo salvelinus) received
February 16, 1892, from Mr. Max von dem Borue, Berncuchen, Ger-
many, was entirely spoiled on receipt. These eggs were to have been
shipped on a steamer sailing several days 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 for Mr. Max von dem Borne, consisted of a con-
signment on January 5, 1892, of 10,000 eggs each of the brook trouf,
Von Belir trout, and Loch Lu'(,n trout to Dr. J. G. Bluhm (Rio Negro),
Sabanilla, Colombia, for his government, These eggs were furnished by
the Northville, Mich., Station.

DELAWARE RIVER SHAD-PROPAGATING STaTION (LIEUT. ROBEY%T PraTT, U. S. N,
IN CHARGRE).

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 Ilawlk. 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 talken from G611 fish, The number of {ry produced was
5,835,000; eggs partially developed to the number of 2,497,000 were
placed in Timber Creek, and 3,436,000 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. During the entire seasoun the
condition of the water was muddy,

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

. N Noon tempera-
3 rippoed. )
Dito, __1“ish stripped Nu:f’h’gr of tmfs.
Male. | Femalo. B8 Air, l Water.
' : o, oyt
B 4 2, 046, 090 65 63
27 1, 140, 000 Gy 64
15 6213, 000 66 . 6
18 098, 000 G4 G3
10 2, 003, 600 03 62
84 4, 764, 000 75 63
46 2, 186, 000 71 G4
24 1, B81, 000 72 04
17 0538, 000 65 64
20 861, 000 65 Gt
43 2,118,000 | 62 2
24 1, 240, 000 04 40
30 1,729, 000 69 50
24 057, 000 73 60
22 1, 2585, 000 ({1} 61
2 120, 000 62 61
G2 2, 578, 000 81 64
40 1, 878, 000 75 65
32 1,182, 000 81 67
61 30,521, 000

Batrery ISLAND STATION, MARYLAND (W. pE (. RAVEXNEL, SUPERINTENDENT).

Preparations for the conduct of the propagation of the shad were
commenced in the early part of April. The auxiliary station on the
maintand 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 transfer of eggs and fry to the wessenger force of the
Commission, was abandoned, owing to the limited funds available for
the work on the Susquebanna River, and the operations were contined
to the Battery Island Station. In licu of the auxiliary station, two
serviceable launches were turnished, which permitted the shipments of
eggs and fry to be properly made, and also allowed the seines and gill
nets to the eastward of the island to be more 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 25,0wing to the inter-
ruption to the collection of eggs oceasioned by the heavy freshet pre-
vailing in the river. The result of the seuson’s work was 53,656,000
¢ggs, from which were obtained 32,616,000 fry, in addition to 7,593,000
partially-developed eggs which were transferred to the cars to be
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hatched en route to distant waters. The fry were unusually 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° F, The
take of eggs, however, was about the same as in 1389 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;
and but for the two freshets during 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 ¢ggs collected wonld unquestion-
ably have been greater than in any . previous year, possibly excepting
1888.

The following table exhibits the take ot eggs, etc., during the season:

. | Noon tem. i | | Noon tem.
Date |h"h stripped Number of | poratures. [ Date Fish stripped Number of | peratures.
. PP R S e . Date. ——i " eggs, i ——mrmi——
Malo. ‘Female, HE ! Air. waterr| Malo, |[Female. =" Adr. [Water.*
| I
1802. l | O, [ ok, |! 1892, o, 4 o],
Apr. 21 8 8 282, 000 | 46 47 i May 13 84 84 2,316, 000 62 65
Apr. 22 4 4 106,000 51 49 l May 14 85 85| 2,771,000 57 58
Apr. 23 2 2 63,000 , 55 5110 May15 10 10 431,000 63 G1
Apr. 25 18 18 761,000 | 44 48 | May 16 67 67 2, 721,000 72 66
Apr. 26 25 23 733, 000 | 52 52 | May17 64 69 2,379, 000 72 65
Apr. 27 31 31 1, 101, 000 56 53 {i Mav18 28 28 1,163 000 67 G5
Apr. 28 120 120 4. 643, 000 59 55 || May 19 8 8 198, 000 66 69
Apr. 29 98 a8 | 5,071,000 56 85 | May20 | oL 67 G6
Apr. 30 63 63 2,949,000 | 56 56 || May 21 : | 36| 60
May 49 49 1, 67:3, Guo 62 58 | May22 |....... 58 GO
May 2 132 i 132 4, 767, 000 71 62 |1 Ma i ! G0 50
May 3 951 95| 3,869,000 72; 68 Ma 621 59
May 41 232! 282 ] 6,617,000 65 67 || May2s |. | 65 60
May 5 28 28 1,455, 000 | 62 | 65 || May 28 | L 62
May 6 48 381 L6000l 62, 62| Mayar 17 V7] 82,000 66 6k
May 7 2 2 100000 | 65 66| May 28 3 3 100,000 62 | 4
May 8 3 3 257, 000 G0 ()ol May 20 6 1] 226, 000 6R | 61
Muy 9 19 19 766, 000 62 63 1 May 30 15 15 529, 000 [ IR
May 10 21 21 863, 000 (i8] G3 1| May 31 20 20 610, 000 717 68
May 11 25 25 879, bOO 85 6
May 12 32 320 1,200,600 | 60 1,460 ] 1,460 | 53, 556, 000 i

*At surtaco.

Striped bass were caught in large quantities during the carly part of
the season, and efforts to obtain their spawn were made, but without
success. Occasionally a ripe female is found, but only about once 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, Incevery instance observed
by Mr. Ravenel eggs so treated have failed to hateh.

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. WonrrH, SUPERINTENDENT).

The propagation of the shad of the Potomac 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 unocenpied 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, Army, by whom many
acts of voluntary assistance were also rendered.

Shortly after the close of the season of 1891 preparations were made
by the War Department for the construction of a new battery. A
large whaxt for the receipt of material was built near the middle of
the seine-haul, and the use of the buildings occupied by the Commis.
sion was withdrawn, as they were needed by the construction force.
It therefore became evident that if the propagation of the shad of the
Potomace was to be continued another site for a station must be
secured, Accordingly, on November 30, 1891, the Commissioner
appointed n committee, consisting of Mr. S, (. Worth, superintendent
in charge of the Commission’s work on the Potomac River; Mr. C. E,
quham, the civil engineer of the Commission, and Mr, L. (&, Harron,
Selne captain, to make an investigation with the view of obtaining a
Suitable location. The committee recommended Bryan Point, situ-
ated on the Maryland side of the river at the junction of Accokeek
Creek, about 2 miles Lelow Fort Washington, aud a lease of the same
for tive years, at an annual rental of $100, together with an option for
th.e burchase of the property within the period at $1,300, was made
With the owner, Mr. I'. Snowden Hill, of Baltimore, Md, .

(.)n Mare), 9, 1892, the removal of the equipment and certain small
bul]dings from Fort Washington to Bryan Point was commenced.
The buildings transferred were a small hatchery, a boiler and pump
house, ang a small quarters building for the use of the seine captain.
These were Supplemented by the repair of several dilapidated strue-
tures belon ging to the property, consisting of a large boat shed, which
Was utilized for boat and general storage, and quarters for the seine-
hanlers. The frame ot another building was made use of to provide a
mess room, to which was joined a part ot another old building to serve
as a kitehen. A wharf 10 feet wide and ranuing out 132 feet to water
10 feet, deep at ordinary low tide was built,

y The Temoval of the buildings and boiler from Fort Washington was
P‘:ﬁ’l J;lilz{icult-, but was :er(fOl‘npllSh‘C(l ‘:md the buildings s,et‘j up at Br).'zmn

good order, the boiler being transferred and put in place with-
(t)ll:; ﬁ‘l’le:cgf:l“tb}ng iES ];ISII;es\,:ulfl‘ct(Lv'cringl. 'l‘h(; work was d(?ne unfl.er
Hauel, iy t;) ‘Jl.(zlu .f.& el ll .(‘md Mate J. A, Sml'bh, of the I%sh
kindl); Joaned l; fu o ‘G V‘ebbt ttl_c‘w and the use of 2 small scow

¢ or the purpose by Maj. C. E. L. B. Davis, Corps of
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Eungineers, in charge ot the Army construetion 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 and spawn-taking force was
made. Accommodations, however, were provided through the courtesy
of Gen. Albert Ordway, commanding the District of Colummbia Militia,
who Joaned 5 hospital and 11 wall tents. The station was laid out and
staked off 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 epgs, 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 excelleut 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. Ly unflagging effort the obstructions
were finally removed, 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 Poiunt 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.
y Stony e . .
‘{z,f’),‘l‘? Chapman. ;})‘i:z' Tulip Hill. gillors
May 2 436,000 |............ ! 26, 000 401, 000 1, 408, 000 2,421,000
231,000 !............ S 231, 600
84,000 [............ e 694, 000 397, 000 1, 1375, 000
362, 000 147, 100 | 181, 000 412,000 | 1,035,000 2,157, 600
142, 000 77, 000 465, 000 232, 000 264, 000 1, 180, 000
194, Q00 <, 000 3127, 000 327, 00 527,000 1, 417, 00V
186, vvp 146,000 §..ovveenn.. 121, 000 3564. 000 807, 000
110, 000 126, 000 | ........................ 033, 000 1820, 000
G0,000 oo oL oo ool 432, 000 482, 000
21, 000 122,000 .. 2 164, 000 499, 000 706, 000
45, 000 32,000 501, 000 GU8, 000
24, 000 566, 004 630, 000
............ 331, 600 331, 000
69, 00 .. 210, 000 278, 000
............ [ T | 505,000 55, 000
Potal..o.oooiiiiil, 1, 816, 000 ’ 795, 000 999, 000 ; 2,503, 000 7,262,000 13, 378, 000
. ! | R
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Of the eggs secured from gillers, there were obtained from the men
fishing off Moxley and Bryan Points 4,899,000; White House, 1,587,000;
and Mount Vernon Flats, 776,000, tho first being the product from
11 gillers, the second from 10, and the third from 1.

Tbhis 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
4gainst 52,000 in 1891,66,000 in 1390, and 72,000 in 1889. The Comnis-
Sloner’s seine caught 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 | Whito House
Point gillers.|  gillers. Total.

Season.

20, 007, 000 7, 820,000 27, 827, 000
15, 726, 000 4,705,000 ! 20, 431, 000
13, 114, 000 4, 886, 000 | 18, 000, 000

4, 809, 000 1, 587, 000 | 0, 486, 000

As regards the weather, it may be said that.fow such bad springs
are known in this latitude. The prevailing winds were from the west
and northwest, from which latter point a blow set in on March 10 and
lasted for g week. What cffect the weather had on the run of shad
does not appear quite clear. At Battery Island Station on the Sus-
qu‘?hillma River the temperature of the water was lower than at Bryan

Olut, yet at the former place the catch of shad and production of
8ggs was very good. The condition of the Potomac River was the
Same as during the two previous seasons, clear, resulting in a poor
cateh, During the seasons of 1887 to 1889 it was the opposite, with
numerous freshets, and greatly increased cateb. The faet 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,
I‘Q_Spectively, an average per yoear of 66,282,000; and during the seasons
of clear water 34,865,000, 32,445,000, and 13,446,00(), respectively, an
average per year of 26,918,000. The water temperatures during these
Seasons were as follows:

Date.

1888. | 1880, | 1890. l 1891, | 1802.

I
BT e L P TR 47. 40.15 | 39.90 [ 79.70 ' 38,65 40.7¢
e oo ¢ 48.95 | 50.50 | 43.05 37,25
52.95 ‘ 47.80 | 45.02 42. 40

[
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As showing the fluctuations in the yields 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,

Svurces. ’ 1880.

20, 749, 000

Indefinite
Gunston and Pomonkey ...
Moxley Point seine
Bryan Point scine
Tort Washington seino ...
Chapman Point seino
Ferry Landing seine ......
Wlite House seine
Gillers
Other seines ..
Greenway seive..
Pomonkey aeine. .
Tent Landing scine
Stony I'vint scine

I

1881.

I
1882. 1883. |, 1884,

00, 000
011, 00U

cx

1, 089, 000,

1,097, 000 .
3,312, 000 .
5, 315, 000
5,943, 000 10, 001, 000
13, 000, 000" .

8,
5, 5086, 000
4,349, 000
1, 487, 000
10, 981, 000

.......... Jooorenns

Total...oovvivannats I20, 749, 000,
Sources. 1887.

Indefinite ..., 38, 479, 000

Gunston and Pomonkey
Moxley Point seine ..
Moxloy Point giller

Bryan Pointseino. ...
Fort Washington scine
Chapman Toint seine ..

13, 200, OOUi‘Jl, 800, oooiz;, 274, o,ooiw. 000, uooizz, 576, 000; 36, 362, 000
1888, 1889, ’ 1890 / 1891 1892. Total

| 59, 228, 000

. 43, 200, 000

8,987, 000, 1,078, 000", . 56, 4119, 000

20, 007, 000,15, 726, 000;. . . 13,114, 000, 4, 809, 000, 52, 746, (00

.......... L T Y e 000l 7 816, 000

1, 723, 000 6, 824, 000! 2, 842,
| |

5. 378, 600,
000 1, 660, VOO,

103, 170, 000
22,070, 000

Ferry Landing scine .......0.... ... 2,250, 000, 1,717, 000.... . .- 14, 164, 000
White House seino. .. | 6. 802, 000
(€53 17) » T SR DU 49, 508, 000
Qther 80008, ..evvnneeenenloeee o] il 3, 000, 000
Greenway seine ........ 432, 000
Pomonkey seine:..........f....o.... . 333, 000
Tent Landing seine........| ..o |, . - 706, (00
Stony Point seine..........|.....o.... 838, 000 . .. .. L067,0000 4, 096, 000
‘Talip Hill sgine............ | .......... 30,000 L. '3 4,231,000, 2,504, 000, 133, 908, 000
White Houase gillers........0.......... 7,820, Gt 4,705, 06O . 4, 850, 000] 3,587,000 1R, 998, 000
Sandy Bargillers........... e 3, 714,000 2,526, 000'. G, 240, 000
Greenway gillera........... | ................ 2,501, 000 . 2, 503, 000
Craney Island gillers....... eeeeeaaan 1,208,000 ......... 1, 208, 000
Mount Vernon Flats gillers e 776, 000 776, 000

Total................. 5, 435, 000 81, 177, 000 58, 233, 000 35, 202, 000 32, 080, 000(13. 440, 000, 448, 434, 000

i | [ i i i

During many years it has been observed that the eggs secured from
certain scines have developed badly, notably in those obtained from the

Stony Point fishery,

The seine at this fishery is probably the largest

in the world, being 1# 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 Fish Commission’s
employés. 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 utteudance 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. Tle discovered that no eggs could be depended upon
wlicly were found in partially spent fish, and that it was un profitable to
devote time to that class of spawners, however numerous. He then 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 quality of 50 to 75
per cent. The application of this priuciple was not infallible, howevgr,
A8 the eggs in some of the shad were dead, a condition not always dis-
ternible at the time of stripping.
It is recommended that the gillers of Occoquan Bay, Mattawoman
Creek, and Craney Island flats, where about 30 boats with good outfits
Operate in shoal water, be attended with as much regularity as thosg
Learer the station, as these latter, owing to the poor eondition of thei:
equipmeuts, would not be able to catch many fish were they ever so
abundant,
The hatehing of the white perch should also have some attention.
2Uring the season the station’s seine caught between 200 and 300 l.ax.‘ge
fish tontaining full roes, with some of the eggs in excellent condxtfm}
or impreguutiou, but attempts to fertilize them were unsqccesslul.
,hei" Propagation could probably be successfully accomplished by
1gging shallow right-angled trenches in the ground near the hatchery
ank, flooring the bottoms and making partitions or walls with old 1'00ﬁ11g
Slates, and then keeping them filled with the river water, transferring
¢ fish into the subdivisions by pairs (male and female). When the
Slatey are found to be covered with eggs, the parent fish could be
Temoveq apq returned to the river. These recommendations are based
Upon observations made in the distribution of the perch, the eggs of
Whick are often seen adhering to the sides of the distributing cans.

Crxrray, STATION, WaAsIINGTON, D. C. (S. G. Worrir, SUPERINTENDENT),

. Asing previous years, the hatching of the eggs of the shad secured
! the Potomae River was conducted at this station. While the num-

€r recejye was small, for reasons stated in the Bryan Point Station
Teport, the quality was better than ever before known. The following
table gives a comparison of the development of the eggs of the shad
8Ccured op the Potomac River during the past eight yoars:

| Losses.
Shipped TRocoived ' s of B T
Yoar, from colloct- | at Contral lf\l:;l})l?lln;:ll‘ In transfor. atching,
ing station. |  Station. y R TN e g ——
l Nuwber. |Pm‘ oent.| Numnber. | Per cont.

21, 019, 000 16, 581, 000 14,701,000 | 4,438, 000 ‘ 21.1) 1, 700, 000 10. 80

33, 254, 400 28, £60, 000 26, 560, 000 | 4,994, 000 13,00 | 1,700, 000 6,02
4, 978, 000 43,450, 000 44, 748,000 1 9, 529, 000 17,33 714, 000 1. 60
70, 249, 000 58,151,100 i 53,015,000 | 12,098, 0,0 17.22 | 5,136, 000 8. 33
54,954,000 | 472547000 | 3415001000 | T 7007000 {13755 | 150959 000 27,00
34,446, 000 20, 834, 000 20, 812, 000 4, 562, uno 13. 26 3,072, 000 10. 28
42,448,000 | 26,940, 000 28,172,000 | 5, 508, 6o 16,62 1 3,768, 400 14, 00
13, 878, 600 | 12,098,000 | 11,880, 000 680, 400 5.00 818, 000 6. 44
| .

> Includiug devoluped oggs transterred to cars for hateling en routo to distunt waters.

As in

. several ye
terye

ars past, the eggs were placed on trays and trans-

flelq (itt“l.o'm the 9olle¢,rtiug .s:t‘.ution to .Cent al Stati'on l?y steamer. The

Were --mdtlons being from 12 to 14 miles Lelow Wasbhington, the eggs
Us kept out of water several hours, :
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The other kinds of fish hatched at this station were:

- Number of
5 Number .
Kind. . ‘Whence reccived. fry pro-
of eggs. duced.
Von Behr tront...oveinniociaciccannn. 20,000 | Northville Station ....ceeieeeenen.oon. 18,454
D 0 L Y 4,515 | Germany.............. .. 3,524
Whitefish. ..o 314, 000 i Alpena Station 313, 000

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

I Distrib.

Kind. };E&?\b&f Whence recoived. uted.
Cattish (Ictalurus punctatus). 76 | Fish Ponds Washington, D.C.oooovniiinaoen . '} 1,300
8 7 1, 248 . '
Catfish, spoonbill . . ’ 3
Carp, scufo ..... €0, 860 58, 595
Carp, ;sr'n]lo, blue z 500 .. 2,500
Carp, leather ..... 91,004 |... . .
X Cnrp; leather, blue. .. 263 |... N } 80, 244
Gol(’lﬁsh ......... ... 10,716
Do.... 775 1 Neosho Station. Migsonri ... oo § 15, 161
Do...... .. 5,300 | Wythev 11I( St mon \ irgindn ool .
Golden ide . 2,901 | Fish Ionds, Washin agton, DLC Lol 2,001
Tench.... 9,695 [...... L L | } 15. 675
Do........ 6,300 | Neosho Station, Missonri ..ol el
Rainbow trout 2,500 | Wytheville Station. Virginin......... .. ..., | 2, 445
Brook pike.......... 30 | Quincy Station, ) SN 8
Yellow or ring perch L I 1,770
Pikoperch ciooieiiiiiiiiii] 0 BT [eee i ctl0i i e e ! 37
Black bass .. !
Do.... a. PO 2 3,048
Do.. Neosho blamon ,\Im\qnun e ‘
\V}mo lmﬁu Quincy Station, Ilinois ..ol 26
Crappio . 1 e | 305
Tock bass . ! R ]
Do... 2,533 \V)the\il Station, Virginia 7.972
Do 5,168 © Neosho Station, Missouri . .........ooooveieennn... { o
Do. 350 | Fish Ponds, Wushington, D.C ......ooiiiiena .t ]
Suntish a8 ... do.. 571
Do "86 | Quincy St v
Gara. 5
Dogti 8
Turtles 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 Commission, 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 employ(és 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 difficult to thus care for. Owing to the insufficiency of the air
supply nnder pressure, conelusions could not be reached.  Enough was
learned, however, to warrant the belief that by this method the trans-
portation of fish ean 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 aquaria, doing away with the neccessity of
new-water circulation. The idea is to atomize the water in a vessel
under an inverted cylinder so as to return the aérated water without
¢vaporation, 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 indueing circulation. In experiments made in 1889 it was
found that one atomizer would aérate 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 Poxns, WasuiNGToN, D. C. (R, Hesskr, 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......ooouuieem it it e e 94, (?00
Blue 1eather €arp «ooeeevoeoeeeiies o . 2,630
Beale Carp - 54, 1}00
Blue scale carp ... ... . e e et aaaaas 6, 560

TOAL- e e eecee e e el . 157, 490

The arrangements necessary for the spawning of this and the other
8pecies of fish propagated at this station were changed from previous
years owing to the attention given to the black bass and spotted cat-
fish, and the pond space formerly allotted to the carp was redoced.
The stock of large breeding fish was placed in the ponds about the
middle of May, 1892, and a few days after they gave the first indications
of Spawning, which, quickly followed. The eggs developed rapidly
and three days after their appearance the dark spots were plainly
Visible, and on the fourth and fifth days the young appearved in consid-
fil‘able numbers. Large quantities of eggs secured from the other breed-
Ing fish were also placed in the ponds in proper beds, and they also
rapidly developed. The growth of the young was not so rapid as inthe
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. : .

Tcnch.—’l‘he product of this species for the summer of 1891 was
9,600, the figl, being rearved in four small ponds, In 1892 they were
confined to two pouds.  They commenced to spawn the early part of
June, Sparingly in one, but abundantly in the other, with a tair 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 of November, 1891.
On April 13, 1892, they spawned in two ponds, and the prospect for an
carly 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 one-half inch thick, killed them all,

Goldfish.—Larly in May, 1891, the ponds were well stocked with
healthy brood fish. The temperature of the smmmer of 1891 was lower
than for several seasons, making the water too cool and causing a
scarcity of live food. Iifforts 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 ¢leaned. 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 yonng 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 ot suitable food about the water-grasses (Daphnia,
Cyclops, ete.), and in July guantities of Gammarus pulex. Constant
care had to be given to freeing the pond from obnexious 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 iry 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, consiguments ot fry
aggregating 1,989,000 were sent {rom Central Station and placed in
the west pond.

Black bass—As Dbefore indicated, during this year was inaugurated
the first systematic efiort 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 ears while in transit 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 Einstein, of the health
office, District of Columbia. These 15 fish commenced to spawn about
May 18, but the muddiness of the water, caused by constantrains, pre-
vented regular and daily observations. On May 30 the young were
seen for the first time, and their innate 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 to 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. TFrom that date they were seen in considerable
numbers, They were fed daily and a good result may be expected.

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

The work of this station was confined to the propagation and rear-
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 which probably 35 to 40 per cent do not spawn cach 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, held 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 fiscal year in the fiy and youung fish of 27,500, leaving
120,000 fish, from ¢ to 6 months old, to be reared for distribution in the
all of 1892,

The distribution of the young fish brought over from the preceding
year was begun December 22, and finished TFebruary 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 year opened with 810 bass, all young with the
exception of two spawners. At the end of the ycar 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 which
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).......oc.ooioiieaieiiioiaiaane. 120, 000
Black-spotted trout (counted). ... .....oeiiliiiriaian.-. 200
Black bass (estimated) ... ool 1,200
Rock bass (estimated) ...... ..., 15, 000
Carp (estimated) ..ot ot e e 8, 000
Goldfish (estimated) .o ... ... ooiioriiiiataaannn.. 6, 000

PuT-1N BAY STATION, ORIO (J. J. STRANAUAN, 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 Lerring and the crossing of the lake herring
with the whitefish.,

Whitefish.—The first cggs, 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 run 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-
Wwest 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 preveuting pumping and leaving the
hatehery 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... ... . . e 12, 528, 000
Catawba Island. ... ... . . iiiiiaiiiiiiiia 2,692, 000
Keloy Island .. ..ooo oot iieian 3, 708, 000
The Bass Islands . coe . on i e e et 42,732, 000

%) 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 (February 26), 12,000,000; making
a total of 32,500,000. The remainder were hatelied out at the station
and the fry placed in Lake Erie. The plantings were made from April
4-10, as follows:

Near North Bass Island ... ... oo e 1, 000, 000
Near Rattlesnake Island ... ..o .. oo iiiiiiiiat 750, 000
Near Middle Bass Island ....... ... ... . i oonL. 1, 000, 000
Near Kelley Island. ..o oooiieiiin i iiiaciaaans, 1, 000, 000
Near Put-in Bay Island ... ... ... .ol 1, 000, 000
Near Ballast Island ... oo in oo ior o e iceaaen 1, 250, 000

B 1 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.hifﬂl 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
2}-!1(1 held in the pounds two or three days. By the end of December
the tggs were all eyed. The hatehing began toward the end of March
?;“d Was completed by the early part of April. The fry deposited were

! excellent condition.
OHI;"_/‘C PG)‘ch..——The collection of the eggs of the pike perch was carried
Sov 1?111 April 11 to 22, The season opened with good prospects, but a
. ére gale which set in on April 14 drove the fish from their spawning-
§rounds, to which they returned ouly in small numbers. The total
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take of cggs was 134,560,000, which were obtained from the following

grounds:
Toleo. oo s e e eeieieeaa 42,400, 000
I T T 11, 200, 000
Bast Sister Island ... ... ... i . 22, 400, 000
Bass Island ... oL i, 58, 560, 000

Of these, 15,000,000 were delivered on April 27 to the agent of the
Pennsylvania I'ish Commission for its 1irie hatchery; 17,600,000 were
transferred at Toledo to U. 8. Fish 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 Indiana, the period of distribution being
from May 13 to 25.

Lake herring.—Experiments 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 whitefish, 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.).

| ] N .
Date. ! Pemp. | Date. Temp. |I Date. | Temp. ‘l Date. | Temp,
, : K ! s
1892, ‘ 1892,
Nov. 36 || Mar, 28........! 35 | Apr. 2 45
37 A 35 [ u8.. 46
37 35 | 40
47 ’ 36 47
36 1 Apr. 47 | May 48
45 i 39 48
35 40 48
37 41 h 50
36 4, 50
35 42 “ 49
35 48 50
36 47 50
36 46 50
36 42 ‘ 51
36 42 51
36 | 42 50
35 | 43 50
34 42 52
34 42 53
a5 44 b4
35 ’ 42 65
35 |, 4 64
36 I 43 06
36 41 66
35 i 43 | 67
34 || 43" 67
| 44 | 67
5 | 57
| 44 68
4 .
| | |

Norg.—From Dec. 27, 1801, to Mar. 27,1802, the temperature romained uniformly 33¢ to 340,
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Norrnvinen 8ratioN, MIcniGax (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 began 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 nwmber, 116,000
were hatched (commencing in February) and retained at the station
for rearing; the remainder were distribnted as follows:

|
Dato. | Conaignoo. Number.
Dec. 1,1801.. ..l Trof.J. E. Reighard, Anu Avhor, Mich . 600
16,1891, . . Central Station, Washington co..o.ooo0 20, 000
28, 1841 . . . ])uluth SEIOn, MACH. ot e e e ceaaaearaae e aneres 50, 000
30, 1801.. | vew York Fish Connission, Cold Spri m&, Iharbor. coveveeeevennns 10, 000
Jan. 5, 1892 | Leauville Station, Colorndo. . F 50, 000
6, 1802, .ol 3L Gordon, (/ll(.\i‘llllu. L T 20, 000
0. 1802 “i Wyoming Fish Commission, Laramie. . . 10, 000
16, 1892 SN an Government, City of Mexico oo .nnn R 20, 000
21,1892 © Green Lake Station, Matne . oo oeeeanoene eanieinns ceeees 60, 600
¥ 2;'3 1892. . ort, Gaston Station, Californin. ..o .o ieieaeiiaiiiiiiaianiaans 25, 00V
el 12, 1502, . .| Nebraska ¥igh Commission, South Bend cooovniiiiiieieannt 20, 000
13,1892............ 1 Londville Station, Colorndo. «o.eeeee e aenenrioceenaraaiaaaaeennns 30, 000
Lecord of spawn-taking.
I : - . Av o){wo . I b Av 01{:&0
D o o Te- | Bega ob- nmumber ! "o- Lgga ob- | number
ate. Males., nmales. l.lﬁu d.  egas por' Date. Malos males. !mgllcd oggs per
l'umn‘o. |‘ H emale.
\ — e e [ ——— N
oct. 10, 18091 1 1 600 600 || Nov. 30,1801 25, 30| 18,000 620
Now. ) 1801 3 : 8,000 | 1,000 |; Dec. 1,1801 2 2 4. 460 1,725
Nov '3.1891 15 ; 19 15, 000 700 ;" Dec. 2, 1891 e 4 1, 500 500
Now: 3, 1891 3! 3 3, 300 1,100 i Dec, 3, 1801 16 20 18, 300 015
NOV- 4,181 j . 1 450 450 . Dec. 4,1801 1 1 400 600
NOv. b1k 36 51| 42,300 783 i Dec. 5.1891 11 1 300 300
NO\'. 6, 1801 1. 1 2, 500 2,500 |! Dec. 17,1891 30 35 23, 190 [{L)]
Rov. 7180 o1 | 27| 22000 848 || Doo. 9,1801 4 4 1,500 a76
Nov. bl 1w 0 6l 43000 086 || Dee. 10,1891 1] 1 450 450
Nnv. 10, 1801 7 7 7,250 1,005 || Dec. 11,1891 1210 12 T, 450 612
Nov. 11 18m a5 as | 25 500 750 || Doc. 14, 1801 1 1 1, 800 1,800
Nov. 13 1891 5 72| 65,200 706 || Dec. 16, 1861 % 8 6, 600 825
Nov. 14,1891 4 5 9, 600 1,920 © Deo. 15,1801 10 10 7,950 705
Nov. 16, 1801 75 81 51, H00 640 1! Doc. 21,1891 1 1 400 400
Vuv. 17,1891 1: 1. 450 450 | Dec. 24,1801 b H 5,700 630
Nov. 18, 1891 60 78 64,550 831 | Dec. 28,1801 5 7 6,000 857
Nov. 20,1891 35 41 26,700 651 || Dee. 31,181 2 o 1, 000 50U
Nov. 21, 1801 1 i 400 400 & Jan. 2, 1892 1 1 300 00
NO\'. IZ»K, 1891 [1) 68 56, 100 886 1] Jan. 4,1802 1 1! 400 4 400
Rov. 24,180 1 ] . 400 300 5 Jan. 7,1802 3 300 1,000 | 450
Ng; -;:7’.18‘.)1 30 a0 | 22,500 577 —_ | !
. 27,1801 35 24, 000 6uo |i 50 793 . 5
Nov, 25 1801 .52 48 ; 2].050 i 970 ! 653 705 | 587, 000 736
i ’ i

The distribution of yearlings was commenced January 23, 1892, and
terminated Mareh 28. The fish to distant waters were (.ons1gned to
a,ppﬁcmnts in Kentucky, Ohio, Indiana, Illinois, 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 ecarly
part of July, 1891, Mr. S. P. Wires, the foreman of the Alpena Station,
was sent to Grand Mavrais, Mich., to secure 2 number of the wild trout
from the streams of that vicinity. Witk 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. In all, 147,200 cggs were obtained. Of these, 500 were sent to
Prof. J. B. Reighard, at the University ot Michigan, and 10,000 to Mr.
Mather, at Cold Spring Harbor, N. Y., for reshipment to the United
States of Colombia. The balance of good eggs, about 100,000, were
retained at the station for rearing. They began lhatching in January.
The average number of eggs por 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 hatehing (commencing in Feb-
ruary) and rearing, and the balance of good eggs, 185,500, shipped as
follows:

Dato. Covsigneo. Number.,

Dee. 19,1891, ...l Prof. Reighard, Ann Arbor, Mich............c.o...... - 500

19,1801, ... ' New lHumpshire Fish Commission, P . 25, 000

20,1891, .. ... Leadville Station, Colorado oo ... . ... .. . 25, 000

30,1861... ...| Government of United States of Colombia * . 10, 000

31, 1801.......0.. ..  Vermont Fish Commiersion, Waterbury.............. .. $0, 000

. Jan, 15, 1862 --...: Gircen Lake Station, Maine........_. 50, ¢00

26, 1892 --| A.N.Choney, Glens Falla, N. Y .t......... ... 20. 60)

2001892, .. .. ..... i West Virginia Fish Commission, Remmey ........... ... 10, 000

30,1892............ I Nebraska Fish Commission, Souvh Bend . o...o..oooon oo .00 15, 000
*Through Fred Mather, Cold Spring Harbor, N. Y. $Throngh C. F. Orvia, 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 distribution of the yearling fish extended from January 17 to
March 15, 1892, the number shipped being 3,709, which were consigned
to applicants in Wisconsin, Michigan, Kentucky, and Pennsylvania,
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Lake trout—The eggs of this specics were collected by the employés
of the Alpena Station, underthe report of which station are given the
details of the work. Of the 2,853,000 cggs received, 1,900,500 were
shipped as follows:

Consignce, s Nwnber.

Prof. Reighard, Ann Avbor, Mich ..o ... . o . .. ..., 500
Dulath S[i’ntiun. Minnosota. ... ... 500. 000
...... (1 I ) B 10 0111
Cheyenne, Wyo., for J. 1L Gordon, South Beod, Wyoooooooioi. f_:(). 00
Duluth Station, Minnosota ... .0 250, 000
Wyoming Fish Commission, Larvamie.. ... ... . ... .. 100. 000
Minnesota Fish Commission, St. Paul........ rr e . 50, 000
Noew York Fish Commission, Saranace Lake Village........... .. 200, 000
Vermont Fish Commission, Watorbury. e P 100, 000
New Hampshire Fish Commission, Laconia ... ... e .1,09’ v
Nebraska Irish Commission, South Bend ... oo 204, 000

The eggs retained at the station, which began in January to hatch,
Produced 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-
signeq to applicants in Wisconsin, Michigan, lowa, Indiana, Ohio,
Kelltucky, New York, Pennsylvania, and Vermont.

Black-spottud trout,—On February 5, 1802, 1,000 scven-montbs old
trout of this species were received at the station, having been brought
})y Mr. H,D. Dean, superintendent of the Leadville Station. They were
Immediately placed in tanks, and commenced feeding well.

W"iwﬁsh.—()t‘ the "370,000 eggs of the whitefish received trom the

Ipeng, Station, 100,000 each were forwarded to Switzerland, T'rance,
and the Indiany 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
JUPON, 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,
,especiu]]y among the brook trout, which were attacked by a fungus.
The cause of this was not definitely determined, but was probably due
tothe Scarcity of water occasioned by the continned dronght and unpre-
cedentedly warm weather during the whole season. The following
table exhibits the progress of trout fry produced from the eggs of the
fall of 1891 to July 1, 1892:

e . S
Von | .

Itens. Behr. | Brook. LI(?::; ’ Lake. | Tolals.
\'————— ——— e — -l ——— = i - — i - R
Fry hinte : i .
I(‘;: tllllt(.hm] 116,000 i 100000 | 142, 000 | 200,000 | 538, 000

o8t ... ... nY " ~ HEe u

Dist ribnted 12, 000 | 40, 2:'8 . 72,000 125, llU(.\. 289, 588

D D July 11802 ]

——

l Ul.uuo’ 59,000 70.uool 5,000 268, 000
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 fromn several of thie stations. Those furnished by that at
Northville were of the following kinds, ages, and weights:

Age. ’ Von Behr. srook. . Loch Leven..  Lake.
‘ Ounces. Ounces. Ounces. [ Qunces.
DO FOAT cvoee ittt iiiia e iaaranaaeaa, 3 3 and 13 1 |
Two yeara. ... .. Brand 4 4 and Gy 6y and 7
Three vears. 4 1sand 14 Band 01 0dand 1d .ol
Iﬁour}cars o-- Ipand 4y Lo ..
Five yeurs. Cagandas LT .
BIX Years «oooeveniiiniii i | .......................... , 50 and 56 ............
I !

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

- ALPENA STATION, MicuiGaN (FraNkg 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 iimmediate
direction of Mr. S, I’. Wires, foreman. Owing to the frequent and
severe gales of wind during the last of October and throughout Novem-
ber and December, fewer eggs than usual, of all kinds, were taken at the
spawning-grounds of lakes IHuron and \Ilc]ug w and Detour Passage.
The especially severe and cold gales in the carly part of December on
Lake Michigan were the cause of an unprecedentedly small cateh of
fish in that lake, which accounts for the small supply of whitefish eggs
taken from Beaver Island and Charlevoix.

Lalke trout.—The eggs of this species were obtained from the spawn-
ing-grounds of Lake Huron oun reefs in the vicinity of Thunder Bay
Island, and from Lake Michigan on reefs unear the Beaver Islands off
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 continaance. The cggs 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 man’s time, during whiclh 2,853,000 eggs were secured, as follows:

From Manistique, Lake Michigan, seventy-five days. ... 2,275,000
From North Point and Alpena, Lake lHuron, seventy-five
(4 280, 000

TFrow Au Suble, Lake Hurvon, sixty-two days. cooeiee oo 298, 000
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Whitefish.—The 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 40,700,000 cggs, as follows:

\%___ . - . -
— 1
Take Michigan. " Days.  Number. Luke Huron. Days. | Nuwmber.
. . i

I}‘\:Donfetto ____________________ 41| 2,600,000 [ Point Savitau............_.. 21 1, 500, 000
Haubinwny ,,,,, . 46 | 3,200,000 | Hay Point and Detour as-
8 OYmnnn’s fishery .. .. 17| 1,280,000 [ 8060 ol 30% 2, 400, 000
Schlejy'y tishery ", ... 26 | 3,500,000 [l Middle and Thunder Bay
Scott Point and P, fslands................0 § 53 6, 620, 000

teragy 00 T TR 28 | 1,800,000 || North Point and Alpena ..
Beavy Lsland. .. 0 41 [ 1,600,000 | Sturgeon Point.............. 21 4,700, 000

"""""" |  Miller Point ...oooocoeeeecl] 30 | 11, 500, 000

The loss of eggs during development was 10,580,000, nearly 26 per
“ent. This loss was mainly due to neglect on the part of the ﬁsherm(?n
I ot hauling their nets oftener, frequently allowing them to rewnain
i:oul‘ Or five duys during severe storms and bad weather. LEggs taken
from i), caught in gill nets are invariably poorer thau those from fish
taken i), any other manner, from the fact that when the spawn is
taken many of the fish are in a halflifeless condition. Another factor
WVas the quantity ot sawdust in the water supplied to the hatchery.
O‘Viug to the direction of the prevailing winds during November and

© early part of December, the sawdust which was deposited in the
bottom ot te bay was so stirred up at times as to be forced into the
ll&tchery in such quantities as to almost stop the working of every jar.

Of the good eggs there were shipped between February 12 and March
18, 1892, 1o tue Northville Station 370,000; to the Duluth Station,
» and to Central Station, 4,000,000, The balance of the eggs,
. ’000’ were hatched at the station and the fry distributed from .
rl‘\prll 15 to May 4 at points in lakes Huron, Michigan, and Superior.
The fiygt eggs hatched April 5, but owing to the very low temperature
of the water the hatching was very slow and not completed till April
25. The temperature of the water fell from 55° on October 1 to 33°
f)ll December 5, remaining at 323° from December 6 to March 29. Frowm
330 on March 30 it rose to 39° on April 10, falling back to 360 on April
1?’, where it remained till April15. On the 16th it had advanced to 400,
Plsing slowly until May 8, when it was 480,

Dunuru STATION, MINNESOoTA (R. O. SWEENY, Sk., SUl’J-;I{IN’l‘l-:Nl)I-)NT).

The operations of this station were confined to the propagation of
the Whitefish, lake trout, pike perch, aud Von Behr trout.
 Whitefish.—Ou February 27, 1892, 10,000,000 cggs were received
from the Put.in Bay Station, and on March 9, 8,000,000 from the Alpena
Station, The first lot began to hatch February 29, and the scoond lot,
the delivery of which to the station had been delayed by reason of the
l_lltensely cold and stormy weather, on the day of their receipt. On
Marel 3 the first planting of fry was made, these being placed in the
Current of Jester River, oft’ its mouth, by which they were carried into
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the lake, this being rendered necessary owing to the rough and hum-
mocky condition ot 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 caual,
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.

Lake trout.—On September 23, 1891, one wman was sent to the north
shore of Liake Superior, in the vicinity of Isle Royale, to arrange for the
taking of eggs of this species. Owing to the coutinued rough and
stormy weather no eggs were secured by the force till the second
wecek in October, the first consignment reaching the station Oectober
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 hatehed, 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 trom 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 cggs began to hateh. The distribution of fiy 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,

Pilke perch.—The eggs of this fish were obtained from Pike River,
an atfluent 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 ot 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 sloping barrier of rock, which stops the ascent of the fish,

-and 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 spawu, 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 & 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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l’:akeu were abnormal, but not to the same number or extent as those
iI‘O_m 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
th? ha-tchery’s supply of water, owing to the continued succession of
raln 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 Lalke 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
11 the St. Louis River.
Von Behr trout.—The eggs of this species shipped from the Northville
tation were received on Jauuary 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
Ja,nua,ry 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, SUPERINTENDENT).

.The work of this station was continued on the same lines as in pre-
Vious years, The fish obfainced were mostly large, of a breeding size.
© number 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:

Piko | Yellow| Black | Crap- | Rock:| White Iy, o 1o

State, . ;
K*’Cd.tﬂslh Piko. perch. | porch. | bass. plo. buss. | base.
C&]ifo R
Tipormia ..o, 500 500 (.. 6,980 | 2,610 285 11,375
Ningig 177770 923 2,080 | 655 | 1,580 30, 921
135 2,091
240 3,484
570 9,105
o2 9,207
........ 85
925 3,070
........ 882
300 9,093
390 6, 145
Waehington TR0 [ e TN . 165
. 233 233 408 1.435
Central Styiion " o369z 726 su2 ! 6, 567
Total ....... 4,851 | 2,028 100 | 32,648 | 13,702 6,447] 6,502 2.115i 9,854 | 77,865
—_—

* For distribution.

ca?she ffﬁstzrib\u’cion of this collection necessitated the use of the three
wil Of the Commission, which performed u total mileage of 36,420
1168, of which 27,899 miles were given free by the railroads, and 8,521
miles paiq for, '
amone lilaivn collecting-grounds were in the viciunity of Meredosia, 111.,
Wing- takes and biloughs formed by the overflow of the Illinois River.
sup 1_3 Y th(} continued dry scason these so rapidly dried up that their
Ples of fish could not be cared for by the available facilitics for
Fo92— gy

]
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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 ..o o. oo i e 250, 000
Carp, diftferent varieties and sizes.. ... ... . .oool. 5, 000
Buffalo, different varieties and sizes. ... ... 20, 000
Yellow perch, yearlings .. ... ... .oeei it 25,000
Crappie, yearlings.. ..o ..ol 5, 000
White bass, yearlings (... ... .. ... il 10, 000
White bass, matured. ... ... .....ooiiiiiiiiiiiaaaiaaa... 5, 000
\ —

Total coe s e i i e et e e 320, 000

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

Spotted catfish. ... ... ... . e 1, 000
20 3 300
BIACK DaIBB. .ot oe et et e e e et e et 2, 000
L0327 13 4 L 3,000
Rock bass ...... .. ... e 1,500
WHhite Dass ..o i ittt e eaaee e etnaee i 5, 000
510311 S 10, 000

Total . e eeeeeaeeaeaae. 23.000

During the season there were taken by ’rhe fishermen of the vicinity *
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 loecality.

NEOSHO STATION, MISsoURI (WILLIAM F. P’AGE, 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, aud the last
February 23. During this period 112,185 eggs were obtained from 207
fish, an average of 542 eggs to each. 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 samne as is described by Mr. Frank N. Clark
in hi8 report of the operations at the Northville Station dnring 1882,
(Report U. 8. I, C., 1882, p. &19.)

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 bardeuing 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 iu the propa-
8ation of this species.

On February11 a package of rainbow trout eggs, consigned as 20,000,
were received from the Wytheville Station. These eggs, Mr. Page
teports, were the largest ever seen by himand 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.

Daring 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 ont 11,110 yearlings (product of season
of 1890-91) and 14 fish two years old.

Broolk 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 fry 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-
able for distribution 6,327 yearlings, which were shipped fram 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.
Owing to the continued cold rains and cloudy weather the bass were
Somewhat late in spawning. Immediately after hatching and before
the schools had disporsed, the fry were netted and transferred to
another pond. Itisestimated 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,

_Omppie.—-()f 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

" © bresent year, and 40 of the largest fish were reserved and added to
Y€ brood stock, and an additional pond, two inall, assigned to them.
- e mllflber of yearling fish available for distribution was 26,432, which

ere shipped botween November 9 and Tebruary 8.
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Carp.~—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 doubtful.

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 yecar 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 transferred to
the fish-ponds at Washington, and 27 to the Missouri I'ish Commission,

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 euntire pond
excited the interest 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 effect of these rains, coming at the spawning time of most of the
poud 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:

Sumier, Auguat 6, 1891~ l ‘Wintor, Decomber 23, 1891.%
Water. Outlet. Outlet.
Inlet.: o . ! Bot. | Figh in pond. Inlet.| ¢\ Bot. Kind of flsh,
face.' tom. | fuce. | tom.
Spring........... 58 58 68 ! ....................... 67 57 57
{ atchery........ 58 58 B8 i 57 57 57
Trout pouvls...... 58 59 59 { Rainbow, brook, Von 57 57 57 | Ruinbow, brook, and
. Bebr trout. Vou Behr trout.
Poud No. 1 58 64 63 { Rainbow, 17months..| &6 54 62 | Rainbow, broodstock.
2. - (] 3 72 | Golden ides.......... 56 48 49 | Goldon ides.
E Carp, breoders ....... 49 47 47 | Carp.
Carp, Ty «ovvvnennn-. 47| 46| 46
Goldfish ... . 57 46 46 ; Goldfish,
Crappie. . . 48 40 46
Catfish . 49 48 48 | Catfish, large.
Rock bas .| 55, 48 40 1 Rock bass.
Teuch . ... .. 48 ° 44 45 | Tench.
Black bass. P Y 49 49 | Black bass.
R U 48 46 46
Carp fry....... 04 0 6l 51
....................... 57 ; 65 55
i

*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 by 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-vite and 30 Norway pines were
Planted about the grounds.

Food.—The base of the food used at this station is a mush made of
“shorts” or mill-middlings, to which beef liver is added in varying
Proportions, 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 iuto 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 Iumps; 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 cool before using, as thereby it is not so liable
1o 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-
Drise Manufacturing Company, of Third and Dauphin streets, Philadel-
bhia, is used. The size of the “cut” of the liver is regulated by a
Plate, which has perforations varying from one-sixteenth to three-
eighths of an inch, providing food of a size suitable for all sizes of fish,
except very young trout. The machines cost 84 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 years 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 8 pounds of

or .\\’e]l mixed. Such bas been their diet for twelve months. They are and have
fl‘eotzi ltlll })urfect health, many of the.m weighing 2 ponnfls. Weo h.:we never l?st a ﬁ.sh
118 stock Dby reason of choking, ¢ pop-eye,” or inflamed intestines, fatal dis-

°“8€f! usually resulting from impropor feeding.

ingfﬁyoung trout we have at present (‘Apri] }2, 1892) 40,000 raiubow. t.ront, averag-

any m‘l‘l’e;bks old. To these we are feeding daily from 6 to 7 pounds of 11ve1:, \v1t1.)out
mus, wsitll. \1VI'1011 the trout are frf)m 2'to. 3 months old Wwo commence to mix a llt'ﬂ(\
of food) uln:i;cuf f‘ood, g}‘aduallly‘mcredsmg the proportion .of ml.lsh (and quantity

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

‘I‘):li:;h:ltmh to one part liver. After th.ut tin}e the addition of x.nush is ‘mnde freely,
"ednce({ fboyﬂthe‘tl.me tho 'ﬁsh becomo1 “yezl-rl.mgs,” the proportion otl'lllwil1 may b&f
ver for ﬂuve:"l;n:lmnm.' I‘h(?,v‘cu.n txelrll‘I olxm'mlly be m.ndo 'to ('sar,‘ mus’ “‘1 :,out any
ays in succession. 1y 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 wator 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 eat it. Whoen 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 crackers, bakers’ bread, and dog biscuit. They scem averse to
vegetable Qiet. We have been able to induce them to eat nothing but liver—and it
must be fresh and sweet. (Of course we hdve not tricd minnows or other fish, our
efforts being to overcome their natural instincts to eat fish.) When the liver, as it
will occasionally in the summer, becomes the least tainted, the bass decline it.
Occasionally they decline any and every thing to eat. This peculiarity of the bass
is well known to anglers. (Book of the Black Bags, Henshall, p. 360.) In our
ponds they never eat on ‘‘nasty,” raw days; but on pretty days they follow one
aronnd the pond seeming to beg for food. They are very active after the flies here
in summer (but loss so than the rainbow trout), and have been seen to kill and
partially eat a snake. Ungquestionably 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 full, winter, and early spring they are dormant
and never come for their food. Such as may Lo 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 generally
known among anglers, very fond of liver, it, in fact, being a favorite bait for them.
Very rarely wo mix a small amount of liver with their mush. (See U.8. Fish 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 thonglt 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 tho lacking necessary
ingredients of ‘the artificial food. Again, the artificial food which might be econom-
ically 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 hatehery on LonglIsland, New York, they
have been using horse meat for the past six months. At the Forest Hill hatchery,
St. Louis, Mo., the refuse 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:
ROGERS, 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. HHavetaken a cast of it in p]’tster
Two or three smaller fish have been taken out, but this seems 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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LranviLLe StatioN, CoLoraDo (. 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 Voun Behr. On July A1, 1891, fish and
egygs as follows were on hand:

I Yearlings
Specios. i Breeders. | and fin- Fry. Eggs.
i gorlings.
Black-apotted trout (Salmo MyKies) ... veeeecsemneenss ‘ 1,025 1,63) |oeeninenns
cllow.finned trout (Salimo mykiss Mmacdonaldi) cooveelomeenr i iiiiiiiiiiiai]ooneesensns
TOOk trout (Salvelinus fontinalig) .....ceeeee-- = 149 18,773
inbow (Salmo iridets)........- y | < 2 P [
och Loven (Salmo levenensia)...cc.....coeeeee jremree s -7 I,
on Behr (Salmo fario) ; .

L 7 PP : 11 . 2o,u56| 115,097' 42,623
H 1

Black-spotted trout.—On August 11, 1891, a trap was placed in Lake
reek, about 1 mile from the hatchery, and kept there until the last of
_SeIermber. 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 350 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 Geun. 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.
Johy 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 J anuary 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. IMatching commenced in the middle of IFebruary,
1?92. During the last of the egg-taking season difficulty was expe-
;len.c.ed in finding enough ripe males. Accordingly 21,500 eggs were
ertilized with the milt of the Von Behr trout. Of this lot but 2,000
Were alive by tife ¢nd of April. X
)ITring the last weelk of March, when the sac was about half absorbed,
Sa‘lét. fry commenced dying ra-pi(?ly. '.l‘hey were liberally troated with
f'Oufa‘(];.d earth, u..nd for a short time given salt every 'day. In three or
gre (‘l-ys 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.

Loch 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 duoring the month, producing 24,746
fry., The white spot in the sac¢ soon appeared, and a heavy mortalxty
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 February 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:

R | :
Species. Breeders. |2-year olds. Yearlings. Fry. Eggs.
|

Black-spotted trout 91,168 144, 083
Yellow-finned trout .
Brook trout .......... .. . , 169,492 [ ccoee....
Rainbow trout .... é 30

Loch Leven trout
Vou Bebrirout cooooviieiiiiiaiiiiaiiaia. 56,190 |..........

b , 2,348 | 2,642 \ 332,518 l 148, 128
1

The distribution from the station commenced October 16, 1891, and
was completed by November 18, with the exception of one shipment of
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 temperature of the water was 43° I, 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 (wte there was a
rapid rise, ranging from 520 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
produet of the station will undoubtedly be reduced by increased eanni-
balismn among the fish,



REPORT OF COMMISSIONER OF FISH AND FISHERIES. Lvit

During the summer and fall of 1891 the dwelling-liouse and stable
were completed, as also 32 rearing and 5 other ponds.

Bamp STATION, CALIFORNIA (GRORGE B. WiLLIAMS, JR., SUPERINTENDENT).

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. Some
difficulty, however, was experienced with a few of the females first
taken, on account of the tluid 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-
menced. 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.

"he second run of fish commenced October 24, on which date about
100 fish were caught in the traps, but they were mostly unripe oues,
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 matuved the fry were placed in the McCloud 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 thehumpback salmon (Oncorhynchus gorbuscha), which were
8pawned, the eggs batched 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| Femalos [Number of Date. | an'ulvs Nuwber of

‘ 'apawned. epgs. wpawnod. oggs.
33 164,600 || Sept. 12 ... ...l 31 144, 000
17 69,500 | Sopt. 14 .. N 62 271, 000
18 74, 000 I Sept. 24 114, 000
24 97, 000 | Sept. 31 140, 000
38 147,250 | Supt. . 31 145, 000
31 142,750 ;| Sept. 36 178, 000
38 . 165,000 | Sopt. 1¢ 22 105, 000
44 204,000 '{ Oct. U 16 84, 000
50 222,000 | Nov. ., 26 140, 000
49 190, 000 H} Nov. 20 126, 600
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 bhatched and the fry liberated at the
station; and 448,250, or about 13.25 per cent, were lost in developing.

FOrT GASTON STATION, CALIFORNIA (CapT. . 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 I1. 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. Arrangements 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 subsequentloss 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) .. oovecmee o ieii i iiiaiieann, 300
Rainbow trout (fry) coeeee i immerr i e 18, 450
Von Behr trout (fry).......ccaceeennn et 24, 850
Brook trout (fIy ). . ceeeoncorncmeneore et 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 coramand transferred to Benicia
Barl'zl-cks, 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
. each 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 salmon came to spawn and thence were driven info
the traps. A second 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 tho first eggs were taken from four salmon caught
n 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 below, ot 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
2. A large tent, to serve as a hatchery, was placed on a small island
below the dawm, from which, by means of a flume, water was led into
the hatching troughs, Two spawn-takers were left at this station, the
barent fish being purchased from the fishermen in the vicinity.

Eggs were obtained daily during October, the total amount gathered

eing 1,185,000, The number of eggs taken at the regular station
during the season, from Sep{ember 8 to-October 31, was 851,500. The
total take of eggs was2,036,500. 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, Eye-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 transferved in installiment, up to Novem-
ber 3, when a heavy rise in the river, which washed away the flume and
floated some of the troughs, necessitated the immediate removal of 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. Abont 500,000 eggs
were lost by transfer. The balance of the’eggs hatched, with a loss
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 discased 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 Creeck, 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 wmade at the falls of the Willamette
River, at Oregon City, to secure some cggs 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 a 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 preparatious 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 anusual 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 commenuced for the coming
season’s work.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. LXI
AQUARIA At CENTRAL $TATION, WABHINGTON, D. C, (L.G. HARRON, IN CHARGE).

_ During this year the aquaria were under the charge of Mr. L. G.

arron, who assumed the duty in July, 1891, The aquaria and grottd
were thoroughly repaired, and wire-screen 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
V1cinity of Old Point. Comfort, Va., and brought to the aquaria with
the collections secured at that place. The density of water maintained
during 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 airation of the water, dependence was
had oy 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 609, which was satisfactory, by attaching a
Steam drum to the supply pipe; in the summer, however, no economical
Mmethod for keeping a suitable temperature was discovered, and as a
Congequence the maintenance of the aquaria during that season was
Practically abandoned.

The collections were obtained mainly at Old Point Comfort, Va.
Mstead of detailing our own lanuches to this work, as in former years,
Involving much time and expense, arrangements were made with a
local agent, by whom specimens were gathered and placed in live cars.
.AS Soon as a sufficient quantity was secured advice was sent to Wash-
Ington and a messengoer 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
l‘ece‘ind from the Woods Holl Station.

About 250 young shad, the product of fry artificially hatched at

entral Station and placed in fish ponds, Monument Lot, on the 26th
Of the preceding April, were received October 21, 1891, These fish were
a °‘1t.ﬁve months old and 2 to 3 inches long. At first they were put in
t(fitic;nsh water lmying a density .Of 1.005, which was increased from day

\y for about six days, when it was brought up to 1.018, the general
W(::“Smy of tl.le water use<‘l in the marine aquaria. At the time these

6 placed in the brackish water others were placed in fresh water,

:ga-zli, of‘ t:'he ‘latter die.d .wit-hin three days. The former, however,

16 pre 15:3 t:ﬂ\.e foqd, consisting of chopped oysters, clams, and beef—
irst thy rence being for the o%fster§—m from two to three days. At
While fa,lbl i\W:Fu.ld not take the food from the bottom but would cat.ch 31:
off tlo ) ng in the \.vu-ter. Later on, .howew‘n‘, they Legan taking it

Plants where it had lodgoed, and finally from the bottom, Nearly



LXII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

all these remained healthy, plump, and active for six months, some
living beyond the eud 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 wereheavy, Two of the blue erabs underwent their shedding in
September, 1891. On first coming out they seemed to be healthy and
strong, but they died in from three to five days; the cause, however,
was not determined.

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 half inch in dizmeter. 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 successtul results were had with the specimens kept in the
fresh-tvater aquaria. But few specimens, however, spawned, probably
due to the presence of alum in the water, resulting 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. Evermann, assistant in the division
of inquiry respecting food-fishes, was placed in charge and began his
investigations at Ilelena, Mont., on July 18, 1801, and prosccuted them
continuously until August 27.

The establishment 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 physieal, chemical, and Dbiotic features of the water.
These facts must be more or less aceurately 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 salmonidw, visits were
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limited to sueh 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 facilities.

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-
ission for 1891, pages 1-60,.

GQuif States.—On the completion of his investigations in Montana and

yoming, Prof. Evermann proceeded to Texas, reaching Galveston
_November 4, 1In 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
for 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 coast afforded no satis-
ff‘ctm‘y conditions for the establishment of the station desired. Of the
Sltes examined for the propagation of the fresh-water species of fishes
the most, desirable was found to be that at San Marcos, situated al the
Lead 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
il jugt above the town. - All theso springs together formm alarge, deep
Btrea,m, from the bottom of which, ncar the upper end, wells up the
Dfincipal spring. The temperature of the water was found to be about
99, Many water-plants were found in the river and such species of
fls!l a8 large-mouth black bass, sunfish, and various species of cypri-
Noids are abhundant. A short way below the spring is a tract of land
of some 25 acres, which lies exceedingly well for the establishment of a
Stj“tiOn. Water can be earried in pipes from the dam, which is some
distanee below the springs, and which furnishes power for a large mill
and fop the electric light of the town, to any part of the tract. The
Slope i5 sufficient for the easy construction of ponds. San Marcos is
al.SO centrally located and has satisfactory railroad facilities. No defi-
E;tshsle}ectim}, ]10.\\'0\’er, was ma,de.during the ﬁ.scal‘yem'. A fl}]l .1'cporh
81 ¢ Investigalions can be seen in the Bulletin of the Commission for

» Pages 61-90,

madi”‘;f:O?lt.—I‘n the‘ea}']y part of Augu.st, 1891, a tour. of insp.ection was
Missio, y]the (;oxgm:smoncr, ncco.mpmned by the engineer ot.the 00}11-
or thel, Ir, C I%, Gorham, looking to the. selpctlon of a su.xt;:rnb]e site
me‘d(":ltahllshmfmt of a ﬁsl}-ml]turul station in t’he State of \ ermont.
1¢ end of the following October the engineer was directed to
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proceed 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 Ilat,
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 aund 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 E. & 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
1} 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.

LXYV

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

In the distribution of food-fishes:

Indig- . > l fags b ors [
Sorvic ) o White-| TIike .Miscel-[ Miles | Miles = Total
rvice. (ili:)l‘l‘s Lrout.| Curp. | "f) poreh, ! Shad. Jancous.! paid. | froe. | wiles.
: I . I
Car N ' l ol l
Car Nu'% ......... l 11,271 | 15,108 | 2,408 | 2,193 | 1,363 | 1,976 l m \ 13, ggz f: %ﬁ' 34, iso
N 2.8 Ll L7215 010,515 ) B, TI9 L.l 11,006 ) \ 252 + 21 33, 460
D‘"‘ No.g llllll 117,769 | 13,040 | 2,524 1,020 2,075 9,459 . 1,010 | 24,074 | 23,724 47, 708
°":‘r01wdlucsscn- 5,622 1 25131 | 1,676 | 3,268 | < 623 i 10,166 | 11,552 | 62,871 | 6,665 | 69,036
Ty
. | |
Total....... ; 41,877 I G3,794 | 10,327 | 6,481 | 6,059 } 42,507 | 13,085 |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 railvoad companies, to
Which the thanks of the Commission are hereby tendered for the aid

8lven:
! J
Name of railroad. Car No. 1. | Car No. 2. Car No. 3. | Total
ig“hi"@. Topeka and Santa I'o 4,738 6,305
opitic and Pacitic . . 1,404 2,206
Bur;‘i’"gtou and Rutland ........... 36 36
hoge BN, Cedar Rapids and North 994 1,678
C lié“llletcku and Obio............ i 577 577
180 A0 Northwestern - uovceveeeennnnns . 3 1,707 1,730
Chicngu’ Burlington and Quincy .... - 1,614 3,906
I uvg 0, St Paul, Mivu., and Omaha ........ L 260
Colo 8nd, Cincinnati, Chicago and St. Louis. 2,327 4, 159
Coo TR0 MiAlund. . ... . .0emeereraneaneneeneen 836
D‘_lg\erstown and Cliarlotte Valloy. 32
I)!‘:tr(‘;}nm and Hudson............. 509
Detro't’ Buy City and Alpenn ... 1,400
‘llutllt' Lansing and Northorn .. .ceeeveeanean.. 300
Rling 2 South Shore and Atlantie......oo.en.. 620
Gm"dund Pere Marquetto........ 2,752
11§ Rapids and Tudiana. ... .. 438
nté‘ﬁ’“‘ Central ... ... Cozreerneenn 416
lo\m“('}‘év‘i;{unl and Great Northorn . 70%
ac TN . iiciiinaaan 33
K.;',ll‘:nonvi,ub Southeastern . ....o...... el 426
Kunsn: c!t.\'- Fort Scott and Mom]vhiuu ...... 1,182
Kbut N ity, Fort Swith and Southern 192
Kento oKy Contral .. 99
Louj “(".k]}' Midland ... 16
Michivilfo and Nastivil 410
Mifwigin Contral, 210110 6,553
uuenl €0, Lake Shore and Wostern. . 254
My 2ROl and St. Louis. ... _...... 120
Migggy, ‘.] - Paul and Sault Ste. Mario 405
Miggo il Kansog and Toxas. ...... 2,476
Mopd Pucitte., . T L
Now g and Obio 17770701770 g
Norgl, O, Ontario and Westorn ........ieesnn. o 102
P orn Pacifie 3
Beoou Vapgeuctie. oo T 1,058
Siou o and Wi 117177 g
Sl\ukfn 1ty and Poeifie. 7010000 76
St Loup Yally and Northern. . .o-.. H0
oxag o2 &nd Say Franeisco 2,210
Union 20 Pacifig o0 " 1756
%{Pbxwh_ cific._... .0 heeerriecseiiaaa, 8, 420
18CoY L y (et e 4, 382
Uiy Centrql. .. 1,235
'l‘om

L, : 14,214 | 23,724 62, 701
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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.

States and Territories.

Arkansas. ..
California. ..
Colorado....
Connecticut
Delaware
District of Columbia

Indiana

b 0] .7 VIRURE

Maine ....
Maryland
Massachusetts.
Michigan..
Minnesota . .
Missisai pl
Missou
- Montana. .
Nebraska......
New Hampshire
New Jersey .
New Moxico. .
New York....
North Carolina
North Dakota
Ohio
Qklahoma
Qregon
Pennsylvania.
Rhode Island..
South Carolina
South Dakota ..
Tennesseo ....

Virginia...
Washmgton .
‘West Vir, ginm
‘Wisconsin. .
Wyoming..
Formbncoumru H

California
Maine
Minncsota
Nevada
New Hampshire .
New Yourk
QOregon .

Penns) lvanin.
Vermont
Foreign countries

Total

|Cutﬁsh.

i Adnlts
and

1} M-
mngs.

Carp. |Tench.
Year- | Year-
lings. | lings.

———
8,350 |.

2, 060
5 210
15, 040

Golden| Gold-
ide. tish.
Year- | Year-
lings. | lings.

Shad.

Iigas.

¥ry.

|
3, 899, 000

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

R ’ 35, 592 I 2, ]80 20, 651 ] 2,497,000 | GG, 927, 000

1, 000, 000

Quimmt snlmnu

! Atluntu,

Eggs.

Year-
lings,

Egga.

mhnon.

} oar-
lings.

T,nmllm tked snlmou

Lggs.

ch -
lings.

30, 000

10,000 |-
20,000 |,
50, 000

232, 000 % 68, 692

163, 163
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Distribution and assignment of fish—Continued.

LXvil

States and Lerritories.

Loch Loven
trout.

Rainbow
trout.

Von Behr trout.

Black-
spotted
trout.

Brook trout.

Eggs.

Yoar-
lings.

Fry.

| Year-
‘ lings.

Yoor-

lings. Eggs.

Year-

lings.

Georg

Illinois .
Indiana.

Kouhucky
Maine .

Maryl

Massnchusetts
Michigan
Minnesota

Nebraska...
New Hampsbire.
New Jersoy.
New Mexico.
New York....

North
Oh

Peonnsylvania

South

‘Lonnpesses ..
Texns ..
Vormont..

Virglh
Wost

Wisconsin. .

Wyomi

Foreign countries

in. ..

[T PR PSR! A

Carolin,

Dakota.

e ...
Virginia.

11N

50, 000
50, 000

110, 500 "14. 579

140, 000

41,

978 169, 179

18,000 110, 500

States and Terri-
tories.

Lake trout.

Lake |
her-
ring.

Yellow|
porch,

Piko peroh.

Year-
lings.

Fry.

Year-
lings.

Fry,

Califo

Connectiout
ITlinoia
Indianva...

Jowa

Kansus
Kentncky. .
Maryland...

Michi

Minnesota..

Misso

Neobraska
New Hmnpahi)o l100 000’
Now Mexico
Now York..

Ohio.

Pennaylvania. ...

South

Vormont

Wash

Wisconsin.
Wyoning

¥orei

tries.......c...

) ¢ 11 £ JPUPOPIN

gan...

100 5 AR J S PR P

100, 000"
in-'ton. . A

|
Dakots |!

150 000

ign coun-

, 00u, 000, G,
500, 000{. . .

117,750, 000
{14,727, 000

3,700, 000

Total..... .‘900, 500

480, 000]43, 804]202, 500,20, 800, 000

l

44, 467, 000

i
20, osuiw, 000, 000'49, 300, 000
f
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Distribution and assignment of fish—Continued.

Sea buss.

White
basga.

Statos and Territories.
Fry.

Year-
lings.

Slack | Rocl P o
]bL‘:‘; Crappie. bx;).:sf Sunfish. | Pike,
\ ear- Yoar- Yoar, | Yeor- Year-
lings. lings. lings. lings. lings.

California. ..
Counnecticut........
District of Columbia.
Georgia
Illinois.
Indiana
Iowa...
Kansas.
Koutucl(%
Marylan
Massachusetts .
Michigan .......
Missouri. .
Now Jersa}
New Moxico
Now York .
North Carolina. .
Olio

I’ennu)lvumu e
South Carolina..
South Dakota...

Tenvesses. .
Texas....
Vermont .
Virginia .
Wushiugtou
West er;.,miu
Wisconsin ........
Foroign countries..........

Totaleeeeerrnneenennnnal 2uo,ooo I 1,046 | 19,753 6,311 | 26,%8 | 9,604 1,906

i I !
St.up (,od | olluck | Tlatfish. TLobsters.
State. —=-
1' Ty. 1<ry. | Fry. ‘ Lggs. ! Fry. I'ry.
)

Massachusotts........o.co.... 35, 000 i 52, 795, 500 } 2,478, 500 2,764, 000 ! 3, 610, 000 5,799, 000

Total ....... eeenneas 45,000 ' 52,795,500 | 2,473, 500 | 2,764,000 | 3,510,000 l 5,799, 000

| i
SUMMARY,
States and Territories. Number. States and Territories. ' Number
|

Alabama ..ol 3,000,880 || Nevadm...ooovemeannioioiiiiaa, ... ' 25, 000
Arizona .. 1,700 || New I{nmpshiroe. . 141, 136
Arkansas. . 28,037 || New Jersey...... 3, 236, 582
California .. . 3,248,438 || Now Mexico.. 7,602
Colorado. ... N ,177 | Now York..... 12,708, 437
Counnecticut . 2,041,287 ;| North Caroling 796, 402
Delawaro.......... . 5, 855,205 || North Dakota . i 1,530
District of Columbia . 1,006, 914 | Ohio........ Y 32,278,373
Florida ............ . 2,301,087 || Oklahoma i 800
Georga. .. . 3,054,737 |- Oregon ....... . 1,332, 520
Id{lh() ..... P 2,982 |; Pounsylvania. .I 37, 813, 160
Llinots . 19,954 i Rhodo Island. 12
Indiana 16, 118, 513 | South Carolina 1,200, 728
Indian T 900,076 || South Dukota .. 34,831
lowa cooniennnn .- 20,752 I Tenncsseo. ... 5, 382
Kansns ... . 3, 2 TOXas «..... 24, 592
Kentucky <[ 10,612,790 || Utah ..... 2,004, 591
Louisiana... 2,024,188 || Vermont.. ! 105, 333
Maine ... 485,083 || Virginin... I 6, 007, 660
Maryland..... 15, 240, 316 | Waushington 4,207
Massachusotts - 00,082,176 || West \’ir;.;in a4.. : 16, 805
Michigan ...... 21,475,831 | W m‘,onsm . .. 2,044,106
Minnesota . 45,279,844 || W yoming . . | 230,
Mississxppl 2,007,244 || T'orvign COUDIICS - amomomosn | 400, 916
Missouri. . 957 423 | ——
Montana.. 104 Total cevrveneevarnnenennenna: 305,018,846
Nebraska ...ccoveevmernninnnnnnnnn. 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 faithfal 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-second Congress much conflict-
ing testimony was had before the House Committee on Merchant Marine
and Tisheries relative to the natural history and habits of mackerel
and menhaden, as also tho influence upon their abundance of certain
methods of fishing, On the 21st of March, 1892, the Commissioner was
called upon by the chairman of the Senate Committee on Fisheries to
make replies to certain interrogatories. Response was made May 9,
1892, which was printed as Senate Miscellaneous Document No. 156,
Frifty-second Congress, 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,
Wyoming, in the interest of the U. 8. IFish Commission, by David Starr Jordan.
(Bulletin for 1889, 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 certain investigations relating to the planting of oysters in southern
California, by Charles H. Gilbert. (Bulletin for 1889, pp. 95-98.)

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

_letin for 1889, pp. 209-273.)

Report upon the investigutions of the fishing gronnds 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, by Hugh M. Smith. (Bulletin for 1889, pp.
813-335.)

Notes on the accurrence of protozoan parasites (Psorospers) on Cyprinoid fishes
in Ohio, by Edwiu Linton. (Bulletin for 1889, pp. 359-361.)

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

Report upon a collection of fishes made in southern Ylorida during 1889, by
James A. Henshall. (I3ulletin for 1889, pp. 371-389.,)

Notes on the oyster fishery of Counecticut, by J. W, Collins. (Bulletin 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. . Fish Cowmmission 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.
(Roport 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 England, with descriptions of several
new species, Part 11, by Edwin Linton. (Report for 1887, 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 tlie 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. Collius,
(Report for 1888, pp. 3-269.)

Report on the investigations of the U. 8. Fish Comimission steamer Albatross for the
year ending Juno 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 Jolm 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.
681-6717.)

The chemical composition and nutritive values of food-fishes and aquatic inverte-
brates, by W. O. Atwater. (Report for 18858, pp. 679-868.)

Olservations on the aquaria of the U. 8. Fish Commission at Central Station,
Washington, D.C., by William P. Seal. (Bullstin for 1890, pp. 1-12.)

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

Observations npon 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 Centrarchidm 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 Marsball 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. 8. Com-
missioner of IFish and Fisheries, on the dredging operations off the west coast of
Central Amcrica to the Galapagos, to the west coast of Mexico, and in the Gulf of
California, in charge of Alexander Agnssiz, carried on by the U. 8. Fish Commission
steamer Albatross, Lieut. Commander Z. L. Tanner, U. 8. Navy, commanding. (Bul-
letin of the Museum of Comparative Zoology at llarvard 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 Muscum
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 Dbooks, 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¢é Nationale d’Acclimatation de France for 72
volumes, which were prescuted by that society in return for eggs of the
(qninnat salmon sent to it {he previous year,

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

A contract having been euntered into June 9, 1891, by the Chief of
Engineers, U. S. Army, with Isaac H. Hathaway, of Philadelphia, for
the construction of a fishway at Great Ttalls, 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 Exposition 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 lixhibit. As assistants the
following special agents were appointed: 1&. 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 c¢lothing, 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 cartoons 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, 8. 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 iu 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
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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:

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

Stato. . Species. Egga. Fish.

California . ceenvenaaaana.. Quinneat salmon.... 2,852,000 !..
Landlocked salmon 30, 000
TR s
Shad....

Delaware
Von Bohrtrout ceceeeereeneniiiiiiiiicaocerei]oacacscnnn
Brook troutt ..eveerunnena... T
GeoTgiaecee e neneeanens {0713 & ¢ T PR
11HUOIS cevenvieieiarncnanna. Catfish coooee coeniaiaas T
S T
Yaellow perchie .o cvniiiiiiiiricircaieeeeeifoeeeniaanens
White bass . oeoemeiniiii i iiicaieeiaceeieecaeanns
L6213 1 U T ceteeacanans
D 10 O U7 T DR Y
Sunfish cceeeanaaaiiil,
INAiang..cveeeeeceiennnnnnss ! Whitefish. ...o.oeo.....
Minnesota ......o.oeeveenn... searp ceeeiiiiiia,
| Landlocked salmon
R Lake trout
ST ¢ PP i Cattish
. | Tench. ..
‘ Rambow trout ....cecveann-e

Brook tront.....coeveeaeann
Loch Levon trout........
Von Behr trout ...cooeeeeee
. Laketrout.......cooemeenenne
Nevadd.coeeenicnieniinan... Landlocked salmon .coee.....
Now Hampshiro..ooocaean. . llooo... [ T,
Loch Leven trout.ceceeeeeeaeaiireneneeeeeond 26,000 [coemeenann.
. Lake trout....c.coccaeeee-
Now York..veeeeaosaainaan.. Carp.......
Tench.....
Goldon ide...
Atlantic salmon. .
Landlocked salmo: -
Lake trout..... T L LEE T TR
Ohio..ccuecee tscesccrarcnnaas Whitofish.. .. e retecacerseseienaaaas

YeloW POreh veveeroeraeaaecscanioaannnenne leeeeeaan
Black bass..
Crappie.....................
Sanfish ... i

Nebraska..ovoeeiieaieannan.,

* Deposited by U. 8. I'ish Commission in waters designated by Stato cornmissioners. t Fry.
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Statement showing the kinds and number of eggs and fish furnished {o State fish commis-
sions during the fiscal year ending June 30, 1892—Continued.

Stato. Spocies. Lyggs. Fish.
Pennaylvania....ccccaeene... (6710 1 Y E T 4,000
] TV e R R T L T L P *2, 348,750
Atlantic 8alMON . cceaeiremenecmcocaaiiaiaaa. 300, 000
A i 1) | F AU 12, 500, 000
Pike perch..ccuc.... ...l 15,000,000
Ttah o ociieiianicnecccacannn (0213  ieeeeeeneaan
Vermont...eeeceeeeccvenneann. Landlocked salmon . - 20,000 |..
T.och Loven {rout ... 30,000 |....

Rainbow trout.... .- 20, 000
Von Behrtrout ..o i iei ittt eiiaeea e

Lako trout .. c.oeieeiiiaraiiietnnaeaeenes 100, 000
Weat Virginia...coooeaeeans. Loch Leven trout ....oooooaaen. e . 10, 000
Wisconsin....ee..... Carp ceevvennnnnnnns eemeraeneans
Wyoming.ooeoeeeeecnanennn. Rainbow trout .. - 20, (100 |..

Von Behr trout 10, 000

Lake 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 boolks and the loan of instruments.

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

The Interior Department for continuing the authority issned 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 L. 8. K. Reeves 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 steamer 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.—TBggs of the landlocked salmon were furnished Mr, W. P.
Greenough, Portneuf, Quebec.

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

United States of Colombia.—Through Licut. H. R. Lemky the Govern-
ment of the United States of Colombia was supplied with eggs of the
brook, Loch ILeven, Von Bebr, and rainbow trout. The shipment
resulted in entire loss. !

Great Britain.—At the request of U. 8. Minister Robert T. Lincoln,
a shipment of landlocked salmou eggs was made to Bridgeworth, ng-
land. In March, 1892, 100,000 eggs ot the whitetish were forwarded to
the Midland Counties Itish Culture listablishment. Report was made
December 30, 1891, that the eonsignment 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 trom Mr. von dem Borne
eggs of the Von Behr trout, brook trout, lake trout, and whitefish.

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

Belgium.—In compliance with request ot the Belgium Cominission of
Pisciculture, about 500 cattish were collected at Quiney, 1., 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. Covelle, Geneva.

MARSIALL McDONALD,
U. 8. Commissioner of Iish and IFisheries.
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Details of distribution, 1891-92.

Species and disposition. l Lgga.

Adults and

Try. yearlings.

Catfish (Ictalurus punctatus, chiefly):

Deer Creek, Bel Air, Md............. . : 509
Privato ponds in Ponnsylvania ...ooo.ooooiiidincnn L i 100
New York.......oooun... S P . 100
Max von dom Borne, Berneuchen, Germany ............o ool . 76
Bolgiuw, Governtuent of ..ol B LT LT TR TR . . 502
Lake Cuyamaca, San Diego, Calocovoaeneeiveiiiintiii i dieuna. .. . 250
Feathor River, Gridloy, Cnl..oooeioviiio i . 250
1llinois River, La Salle, 1. ..o ooiaeen i eanat, P R . 100
Meredosia, 111 e R PR . (250, 00v)
Private ponds in Illinois......o.oovieiiene L. e . 80
Tlat Rock River, Flat Rocle, Ind. ... L. P . 295
Uppor Iowa River, Decorab, Towa «..ooovei oo oo een .. . 50
Wall Lake, Lake View, Towa....o.ocoooioiiiiiiini .. ... . 195
Mineral Park Lake, Dow City, Jowa ...o.ovvnrvaniaaifl. [ D . 196
Luko Evelyn, Bonnor Springs, Eansg ... 00 N P . 800
Cumberland River, Williamsburg, Iy . . .. 20
Spring Lake, Madisonville, Ky..c.ooeeenoi il . A un
Reinecke Lake, Madisonville, Ky.ccovvnnoviiaiiin.. o . 25
Loch Mony Luiﬁo, Earlington, KK ........... . 25
Salisbury fish ponds, Salisbury, Mo N . . 65
City resorvoir, Moberly, Mo ................ ... oo 75
Missouri Fish Commission, St. Joseph, Mo. . eereaeeans o 240
Cockrell Lake, Indepondonee, 8o ... ... ..o i o . 2
YPrivate ponds in New MexXico. ..cvouiae i i e .. 80
Brady Lake, Ravenna, Ohio ... oo e, . 200
Lake Lakemore, Konton, Ohio...eaveaa oo i . 15
Privateo ponds in Ohio. ..o oooeen i e e 160
Private pondein 1'oxas. .ecceecuie i iiiiiiiiiiieaf.L [P 140
Liberty Lake, Spokane Falls, Wash................... . 50
Loon Lake, Loon Lake, Wash.........coooiuai. ... . et 150
Private ponds in Missouri....c..ceeeriaioieioean e ... | RO [ 27
Ci (Oyprinus carpin : ; |
Private ponds in Alabams. . ...t iiai i e Ll 850
Larapee Creok, Chehaw, Aln .....ooooviiiiiiiiiai., et PP 2,500
Tombigbee River, near Demopolis, Ala ... ... ... ... e : 2,500
Alabama River, noar Selma, Ala. ... ... U PRI 2, 500
Private ponds in Arkansas. ................. ... . 860
‘Washita River, Arkadelphia, ATk ..ol 5,000
Private ponds in California....... L 60
Colorado... 1,485
Conmneotiont ....oooen e 280
Delaware Figh COMMIBBION .oovoenoiii i iniimiiana ) e H 1,500
Nanticoke River, Seaford, Dol.........cooeiiiiiianaieaad.ooo.. .1 2,753
Privato ponds in District of Columbia oeenen 200
Ylorida S TP . 710
L6270 471 T, S RO TR 1,720
Georgia Fish Commission ... 2. 500
Private ponds in Iduhio . ...ocooeeneiiiiiiil, . . . 970
Mud Lako, near Paris, Idaho .......cc....... . R 2,000
Private ponds in Illinois .. ...ooveiii i, cee sl 150
Illineis River, Mercdosin, 11h... ... ... . ...... - l (5, 000)
Fox River, noar Klgin, 1. ... .....c.... N ! 600
Embarras Rivoer, uear Groenap, Il ... ... .- ceen 1, 250
Tllinois ¥ish Commission.......... ... cen 5, 000
Private ponds in Indiana.......... 210
Wabash River, Terre Haute, Ind . .. . . 1,250
Private ponds in Indian Territory. . B P .. . 40
OWB o evivieennnnan N . 715
Tifteen-acre lake, near Dow City, Iowa........ 800
Private ponds in Kausas.......... .- 8,310
Keontucky. 280
Louisiana . .... . 200
Croocodile River, near Bunkio, Lat. . ..veueeeeeennnaeeaaaalioi o000 . N 2, 500
Bayou Scie, near Robeline, La. . ... P T . 2, 500
cme Bayou, near Stonewall, L. ..ooeueeveeeeeveanaad|io i 0] . 2,500
Trivate ponds in Maine.....oooveeenieiiiannnneecnonennadd oo T . 80
Maryland. J LT O U . 640
Big Pool, Hagerstown, Md.......... L LY PR N . 1,000
Tuckahovo Creek, Queen Anne, Md.. D P S . 8, 000
Deer Croek, Bel Air,Md ............ D [ PN . 1,000
Private ponds in Massachusetts. ... .oocuoeenuoanoeoa o oo LTI T 800
Michigan........ L PSP I . 1,200
Minnesotd. ceeveceneaaniornnoianneaiiidiiiinian e, .. 330
Minnesota Xish Commission....cvvevvroiineeiennnenvganlosnnnnn, . .. 1, 500
Private ponds in Mississippl ....ooooiiiiiiiiiiiii e . .. 190
Chunkoy River, Chunkey's Station, Miss . . .. 2, 500
Bayou Chitto near Johnaton's Station, Miss .. . 2, 500
Private ponds in Missouri ........ [ 600
Shoal Creek, near Neosho, Mo............. . 1, 000
Tributary of Spring River, near Senoca, Mo ............. eercesoaenes RIS 500
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Details of distribution, 1891-92—Gontinued.

s . . A Adultsand
Specios and disposition. Lggs. Try. yearliggs.
Car]i (Cyprinug carpio)—Continued : |
Private ponds in Montana..... ool . | .. 1, 580
Nobraska........ . 2,720
Now Hampshire. . 130
New Jersey ... - 1,680
Now Mexico. 980
Now York... 790
New York Fish Cominission .... H 5, 000
Private ponds in North Carolina....... ! 2,110
Mayo and Dan_ rivers in North Carolina. 3, 000
Privato ponds in North Dakota . 1, 530
i .. 300
Licking River, Newark, Oh . . 1, 250
Stillwater River, Bradford Janction, Olio......oooaiii. .. . 000
Private ponds in Oklahoma.............. . . 800
Oregon ... . 120
Peunsylvania......... : 2,230
Tulpehockeon Creek, Stonchaburg, Pa : 5, 000
Pennsylvania Fish Commission. .. 4,000
Privato ponds in South Carolina. .. 120
South Dakota ... 840
Tormillion River, Vermillion, S. Dal .. 4,700
Small Jake, near Foreatburg, S. DAk «covoriiiiiiiiiiiii]iiiin e ‘ 100
Private ponds in Tennessco....... . 1, 000
. Texas ..... . 1,020
Red River, near Dawn, Tex ......... fe meaeeeen 1, 000
Texas and Pacific R. R. Co.'s pond, near Westbrook, 600
Sabin River, near Mineola, Tex ... 2, 500
Nochea Rivor, near Prices, Tox .......... 2, 500
Navasota River between Lake and Dean, 2,500
Trinity River, near Dallasg, Tex ... 2,500
San Marcos River, near San Marcos, Tex 2, 500
Nueces River, near Cotulla, Tex... 2, 500
Private ponds in Utah .......... 3, 830
Streamns near Tooele, Utah . _...... 300
in Emory County, Utah .. [ . 305
TUtah Fish Commission. . ......... 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 ... oL . 1, 000
Private ponds in Washington..... 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 Commiusion .. 5, 000
Wisconsin Figsh Commission...... . 16, 000
Private pond in Wisconsin. . coe e ioioerrereoncanani)iiaminniiiideeriianaaeena, 80
Tench (Tinca tinca):
Big Darby Creck, near Plajn City, Ohio.c.cveniiiiiioiinacinnenenneraecaeenns 500
Spring Creck, near Urbana, Ohijo....... . 500
Whitewater River, ucar Richmond, Ind 500
Current Rivor, near Chilton, Mo..... 2, 300
Private pond in Missouri......oooeveenaiiiai.. . " 200
- Toxas and Pacific R. R. Co.’a pond, Arlingion. Tex 500
Texas and Pacific R. R. Co.’s pond, Loraino, Tex .. . . 1,500
Hickory Creek, Martinsville, . ............. . 500
XKaskaskia River, Vandalia, 111, ............ . 500
Brandywine River, near Chadds Ford, Pa.. .. 002
Deor Crook, near Bel Alr, Md ..o.....v..... . 1,000
Big Pool, near llagerstown, Md 1, 000
Tulpchocken River, near Reading, 1 1, 500
Ontelaunce River, near Reading, P'a .. 1, 500
Missouri Fish Commission.......... 5, 000
Hickory Creek, near Neosho, Mo . 1,100
Shoal Creok, near Boydon, Mo . ... 2, 000
Now York Fish Commission....... .. .. 2,100
Appomuttox River, near Potorsburg, Va 2,000
Grand River, Chillicotho, Mo......7 .. 3,700
Des Moines River, Ottumwa, Iowa .. ... 3,700
Mayo and Dan rivers, near Reidsvillo, N. C.oonoernnnoeoo]emeeeaaeiiiieaeaaanss 3, 000
Golden ide (1dus melanotus):
Applicants in Alabama ..o oo s 5 50
Colorado .. 70
Florida.. 100
JIndiana . 500
Kansas.... 60
Lounisiana ..... 100
Massachusetts. : 25
B T 1O T P T PPN PO 26
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Details of distribution, 1891-92—Continued.

T. 8. Fish Pouds, Washiugton, D. ¢
Chattahoochee River, Wost Point, Ga .
Savaunah River, Angusta, Ga .. .-
Oomulgee River, Macon, Gin. ..

Grand River, Shawnoe, Tnd. 1.,
Atchatilaya River, Melvillo, L& . ceeveea i o ... [,

(1, 089, 4o -,

Species and disposition. Euys Try. ‘;Su';.]l?:l;:d
Golden ide (Idus melanotus)—Continned:
New York Fish Commission..coeeeeeeriiacaaenececnsforinneenanan.. 976
Applicants in North Carolina. . .. 6
Ohio........... 200
Pennpsylvania .. .. 3%
Virgimia .o e 15
Goldfish (Oarassius auratus):
Applicarts fn Alabamn . oooiiinii ittt | ......... PR 250
Arkansng. . - 277
California . 25
Colorado ... 129
‘Connceticut . 60
Delaware, .....o.o.... 152
District ot Columbin . 6,314
Florida..........o. ... w77
Georgin . J21
Idaho ... - 12
1linois .. 832
Indiana ........ 5
Indian Ferritory . 36
Iowa . ' 68
Kansas .. - 640
Kentucky . 180
Louisiana . 388
Maine....... 8
Maryland ... 1,040
Massachusctts 151
Michigan...... 133
Minncesota. .. {13
Mississippi.. 53
Missourd ........ . 1,435
Hearrell Braunch, near Noosho, Mo 257
Applicants in Montann .......... 24
Nobraska ....... 6o
Now lampshire. 6
New Jersoy ... 552
Now YOrK. oo ooaiieiiiee et iieniienen o 736
North Carolinf.e.cueeeeian e i, oL 284
Obio............. 166
Penusylvanin . 1, 402
Rhodelsland......o.o o o i, 12
South Carolina................o. Ll 108
South Dakota... 6
Tennessoo.. . 432
Toxas.... 467
TUtah..... (i}
Virgindtn coooveii i e 1,818
Vermont ... 37
Washington . 12
West Virginin 221
Wryoming . 6
WIBCONSBI . e veeanesereananecnanaaannn R B [, 100
Buffalo (Ietiobus, sp.) : I I I
Ilinois River, Meredosin, Xll.....ooovoeeeiuneeiieia il e, (20, 000)
Shad (Olupea sapidiseima) : i ! \
Alabama River, Montgomery, Aliv. ....cooiiiiiiaiiiaiis i, 2, 499, 000 l ............
Dog River, near Mobile, Al®................ . 1,400,000 .. .
Counnecticut River, Warehouse Point, Coun. . 1,039,000 ... .
Nunticoke River, Seaford, Dol .............. B 1,708, 000 !, . .
Brandywine Creok, Wilmington, Del - 2,250, 000 .
Black Bird Creek, Middlotown, Del......... 120, 000 .
A{ppo(q;inimink Creok, near Middlotown, Del 120, 000 .
Little Duck Creek, Clayton, Dol .......... 240, 000 .
Joues River, Dover, Dol ... ...... 300, 600 .
Murderkill Creek, Tolton, Del 240, 000 .
Miapillion Creek, Milford, Del. 180, 000 .
Duck Crook, Ellendals, Dol ... 90, 000 .
Indian River, Millsboro, Dol .. 510,000 )............
Potomuc River, Washington, 1D.C ..o ! al, 000,000
Tomoka River, Daytona, Fla......... 750,000 | .
Suwanee River, New Brudford, Iln .. 750, OU .
St. Johns River, Buttalo Blutts, Fla .. 800, 0VY . .

025, 000 |.
1, 220,000 |,
900, 900 1,
900, 000 .
669,000 feeaannannn .

a Estibualold product of 2,054,000 [y depaosited in April, 1891,

& Doposited for rearing and distribution in full of 1892,



LXXVIII

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Details of distribution, 1891-92 —Coutinued.

Species and disposition. Eggs. Fry. ‘:g:;]]‘lizl:d
Shad (Clupea sapidissima)—ontinued:

Crocodile River, near Bunkio, La coeeeneiieivienaeaniiiaifonanaaaaians, 672,000 f............
Vermilion River, near Lafayette, Lo 675,000 {..
North-East River, North-East, Md...... P 1, 800,000 |..
Gunpowder River, Gunpowder Station, Md. . . 2,250,000 |..
Elk River, Elkton, Md .......coouoinn... . . 2,680,000 )..
Bush River, Bush River Station, Md . . . 2,250,000 |..
Wicomico River, Salisbury, AMd..... . .. 1, 349, 000
Tuckahoe Creek, Queen Anne, Md. . 1, 320, 000
Patapsco River, i{eluy House, bid... 448,000 |..
Susquehanna River, necar Havre do Grace, Md . . .. 1,025, 000 |..

Peach Bottom, ’a. . . . 1,800,000 §..

Fites Eddy, Pa . . . 1, 809, 000 ..

Columbia, Pa. .. .o 1, 200, 000 |.
Back River, near Back River Station, Md. . 450,000 (..
Patuxent River, Laurel, Md...... 301,000 .
Chester Riyor, Chestertown, Md. 1,350, 000 |.
Launton River, Dighton, Mass ... 1,500, W00 |..

Jordan River, near Bay 5t. Louis, Miss.
Wolf River, near Bay St. Louis, Misa.._..
Bayou de Lisle, neiar Bay St. Louis, Misg .
Rotten Bayou, near Bay St. Louis, Miss. ..
James Rivor, Spriogfield, Mo...............
U. 8. Iish Comminsion Station, Neosho, Mo .
St. I'rancis River, Knob Lick, Mo . .. .
Timber Creck, Gloucester, N. J.... 2, 407, 000 261, 000
Woodbnry Creek -

Delaware River, Lamhert\'ille. N.J...

Hudson River, Albany, N.¥ .o..ceernnn. A 2rsese0 ol

Catawba River, near Morganton, N. (. . 260, 000 !
Nouse River, Goldsbhoro, N. C.

Yadkin River, Salisbury, N, C.
(ongaree River, Columbia, 8. C....
JBear River, Cache Junction, Utah ..

600, 500 |..
500,500 ..
500,500 |..
500, 500 |. .
180,000 |..
a (700, 000) ;..
750, 000

near Gluncester, N. J . 24.000 I..
g 450,000 .-
Callicoon, N. Y ...
Port Jervis, N. Y.
Luackawaxen, Pa.........
Delaware Water Gap, Pa 2,600,000 |..
1,350,000 ...

West Point, N, Y ..
1,325,000 |-

Newburg, N. Y ......

v

1,200, 000 ;..
1,998, 000 | .-

Chappawausie Creek, Quantico, Va.. . 474,000 ...
EKlizabeth River, Norfolk, Va ...... 429, 000 |
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, Belfleld, Va....... 396,000 |..
Cedar Run, Catlett, Va ..._.. 437,000 |..
Little River, I'ayloraville, Va........ 421,000 |..
Rockflsh River, ‘Rockfish Station, Va 395,000 |.
Machipongo Creek, Machipongo, Va .. ..o . 400,000 |....ccoenn..
Quinnat salmon (Oncorhynchus chouicha): |
California Fish Commission. .c.eoeeoiiieineinanieia... ! 2,852,000 |......o ...,
E, Chdzari for Mexican Government. . 50,000 J.cieeniaan. .
McClond River, Baird, Cal..oo.eeeeininieiimneaianieeeee e, 25, 500
Clackamas River, Clackamas, Oreg .. . 1,332,400
Tributaries of Trinity River, near Fort Gaston, Cal. 140, 000
Redmond Creek, near FFort Gaston, Cal 150, 000
Supply Creek, near Iort Gaston, Cal ............ ..
Nissequogue River, near Smithtown, Long Island, N.J. .
Groen River, near Arlington, Vt.....cooeeereonaeonn. .

Benedict Brook, near Arlington, Vit .
Madison Brook, near Arlington, Vt..
Brook, near Arlington, Vt
mon (Salmo salar) :
Pennsylvanin Fish Commission
New York Fish Commission
Tributaries of’ Penobscot River, Maino ......
Alamoosock Lake, near Craig Brook Station,
Landlocked salinon (Salmo salar, var. sebagoy :
Toddy Pond, neaxr Orland, Mo
Burnt Land Pond, near Deor [s]
Craig Pond, near Orland. Me
Winooski River, near Waterbury ..
Browns Rivor, near Essex Junction, Vit
Indian Brook, nesr Tsgex Junction, Vi, .
Malletta Creck, ticar Kasex Junction, Vi
Sunderland ollow Brook, near Essex Junction, V.
Patten Pond, near Green Lake, Mo........ . ..

Dcnniu{;
Atlantic saln

Vit

Groen Lake and tributaries, near Green Lake, Me. RN 706, 000

@ Doposited for rearing and distribution.
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Adults and

Specics and disposition. Eggs. Fry. Searlinge

Landlocked sulmon (Salmo salur, var, gebago)—Continued :
Graund Lake and Grand Lake Stream, near Schoodic Sta-
tion,] Mo...

Jo ..
1. B. W. Whitm

ore, Bridgewor

California Fish Coimigelon .. ....c.-.-..o-
Blooming Grove Park Association, Glen E;
New York Fish Commission ........ee-veee
Wilmurt Club, Newton Corners, N. Y ...
Tuxedo Club, Tuxedo, N. Y . ...covveennnn ceeeenns
A.N.Chenev, Glens FallB, N. X .oo.oiviameicieienanroane
Minnesota Fish COMMISBION «veuenourrvaereemamseceeenne
Nevada Fish Commission «.ccuveciiaiiciirmnaerameeneer
Vermont Fish Commission .coooeaiieiiimencerinenaenss
New Hompshire Fish Commission. . ..ooocvaaneanaanaaens
X. Chazari, for Mexican Govermment. ... ..ocoeoomenennes
W. P. Grecnough, Lachevrotiere, Canadn .....cnvevovene-e
Loch Loven trout (Salmo levenensis):
University of Michigan, Aun Arbor, Mich ..oceeevereens
New Hampshiro Fish Commission ..o...ooeeenrieenenene
Vermont IFish Commission J e
West Virginia Fish Commission..cocooovioaerceroneeen
Neobraska Fish Comminsion .. ..cooeeaeeiiinaiiarreeeees
A.N.Cheney, Glens Falls, N. Y .cooeniiiiiiemenenneeans i
Lieut. H. K. Lemly, Colombia, S. A..... e ieeaaaaras
Toddy Pond, near Craig Brook Station, Me..oooemeoornnnienieeeienn.
University of Michigan, Ann Arbor, Mich..
Nolin Creek, White Mills, Ky._....c......-
Tounches Creek, near Traverse City, Mich
Goodwin Creek; Vassar, Mich...oooooionaenonnnnennn
Private pond in Michigan... eeeeareneaaeaa
Alder Run, Kylertown, Pa... N
Privato pond 1un Pennsylvanin ..ooooaenieveenanioca.
Knights Creck, Menomineo, Wi .cooovorovomeeconinn ioieninnn,
Rainbow trout (Salmo irideus): ;
Vermont Figh Commission. ....eeeieeriemareaiaaian 20,000 [ i, .ee
Wyoming Fish Commiasion. .. ..o.oooovueneenien ! 20,000 Joaeun-n.. . reaee
John H. Gordon, South Bond, Wyo......oovion 20,000 |..oennnn- X
Otto Grammm, Lavamis, Wyo. ..ol 10,000 {......... e
E. M. Robinson, Mamnoth Springs, Avle............. | 20,000 |.........
Le Contoula de Caumont, Iavre, IFranco............. i 30,000 1......... .
Lieut. L. R. Lemly, Colombin, 8. A ..oooivniiiian.is 20,000 boveeveenieen oot
Heart Pond, near Orland, Mo . coeveerrveieeaiiiciriens connenenaienaaloniiaen . 105
Cuoan River, Leesburg, Ala .. O IO A, 700
Little River, 1'ort Payne, Al ..oceeeomeneooinniiiaidoieeiialiie s . 489
Cypress Creok, FI0ronee, Al . ceueoonenreniueniaietiitnaeraaeeaseoiens . 300
Private ponds in Alabama . eouannn . 950
Arkansas . . . 1,100
Lake Pocotopong, near East Haptap, Conn. . . IR . 1, 000
Private ponds in Conbecticut...........oooeonennnn. . . 500
Crawfish Springs, near Chickamauga, Ga . ) 3, 000
Raccoon Croek, Rome, Ga coovevnnnaen 800
Line Creek, Palinctto, Gt covneennn.- .. . P
Private ponds in GEOrgin .ocveeineniaaieeiniiannn . P - 800
Blood, Igun, Dubuque, Lowa «covvoiiamieroiiin e e [N 5, 000
Privato pond in Kansas. .. ...oceeeemmnnreoreormmsimrnilonianeeeoenn. [P N 50
Little Cold River, Frycburg, Me .. T, , 500
Mill Pond, Barton, Md. ... ..ooieemeizncnecoeen- P R T, 95
Tributaries of Ganpowder River, near Loch Raven and |
Parkton, Md coceeaioeniimianeas oonanemenmenocetenone Joororaaanasnnn | 550
Cowlers Creek, near Loch Raven, Md ......oooveee- I 250
Jenifor Branch, near Lock Ravon, Md.......ceoeens R 250
Tributary of Decr Creek, neur Belair, Md...-.o.... [N 500
Bynum Run, near Befair, Md. ....oconnenioaniorse-s L Jo0
Sideling Hill Crook, in Washington County, Md... 500
Private Imnds in Murylnd oooooviiaaveiieaaaaens 590
Pelham lrook,LowolI‘. Mass cooiiiee s 700
Browns Brook, Northtield, Mass ... . .ovecamenne .. 700
Twelve-acre lake, near Bellingham, Mas cen- 1,000
Private ponds in Massachusetts ...... . 700
Current River, near Chilton, Mo.... - 1,500
Shoal Creek, in Newtun County, Mo. . 1,256
Missouri Fish Cominission.....c.... 12
Privato ponds in Miassouri... - 500
Mnlngurdis Brook, near Morristown, K. .. 500
Sam Spring Brook, near Morristown, N.dJ.. 500
gunil Run, Island Hoeights, N.J .o -- e 300
rivate ponds ik Now JOrsey ---c-c-c-omnee-oos 700
Otsogo Creok, Onconta, No X .eocvennzereennienn.. o7
Dam of New City Mills, Congzor, N Yoo, 1,000
Skanando Creek, Vernon, N. Y 480
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Qriepd e « . . Adults and
Species and disposition. Eggs. Fry. yourlings.
Rainbow trout (Salmo trideus)—Continucd:

Bouchor Creok, near Lordville, N Y .o iiiimneeieraaraei]oaceccorearainiincetecsnanss 500
P‘rivﬂto ponds in New York......... 300
Flat Creok, Black Mouutain, N.C ... 1,000
Wyalusing Creek, South Montrose, Pa. 500
Metcalf Dam., Shippensburg, Pa ........ 200
Stony Creek, Penn Haven j’uuctiun. Pa . 300
Garlick Run, Coatesville, ’'n ... ..... 250
Big Spring Croek, Newville, Pa........ 200
Tributaries of LTioga Kiver, Lroy, Pa.. 1. 000
Rock Run, Coatesville,Pa .. ........ .. 250
Iron Mine lun, Middletown, Pa 206
Canons Run, Dickingon, Pa I 500
Trout, Scott, and other ruang, near Marysville, Pa. 500
Doe Jiun, near Coatesville, La. . 100
Hensinger Run, Jordan, Pa ... 500
Private ponds in Pennsylvania. 434
Horso Creek, Bethel, Tenn. ..., 493
Indian Creek, Harrogate, Tenn . 500
Lick Creek, near Franklin, Tenr 100
Harfith Creek, near Franklin, ‘Lenn 200
Tlint River, Fayettoville, Tenn ... 500
Doe River, Knoxville, Tenn. .. o............... 357
Doe and Watauga rivers, near I 500
Private ponds in ‘Tennossee .. N 250
Texas....... 700
Happy Creok, Front Royal, Va . 100
Holston River, Rich Valley, Va. 100
Saltville, Va.. 500
Bradford, Va. .. 500
Big Spring Branch, Leesbury, Va.. 500
Mountain stream, near Delaplane, Va. 300
Holuies Croek, Dunn Loring, Va.... 300
Beawver Dam Creek, Hamiltou, Va. 495
‘Wolt Creek, Abingdon, Va..... 500
Clear Creek, Ramsey, Va....... 500
Roaring Run, Rocky Mount, Va 496
Thorn Spring, Newbern, Va.... 300
Cedar Creok, Natural Bridge, Va . 1, 000
Cleveland, Vi o ooevion i oo 300
Augusta Springs Pond, Augusta Springs, Va.. 498
Reed Creck, Wytheville, Va ool o 115
Private ponds in Virginia. ... 3,719
Roaring Brook, Stamford, Vt 500
Menden Brook, Rutland, V... 1, 600
Metcalt Pond, E. IFairfield, V¢ . 500
Meadow Brook, Berlin, V¢t ... 200
Private ponds in Vormont...... . 750
Elkhorn Croeek, Powhatan, W. Va. 300
Elk River, Charleston, W, Va.. 987
Privato ponds in Wost Virginia. ........ 87
Kinnickinnick River, River Falls, Wis.....ooooiaaon RPN PR . 900

Von Behr or brown trout (Salmo fario):
Uuiversity of Michigan, Ann Avbor, Mich....o.cooloon
John H. Gordon, South Bend, Wyo .......

Wyoming Fish Commission -....
Nobraska Fish Comuission.........
E, Clhiszari, for Mexican Government
Lieut. H. R. Lemly, Colombia. $. A ..
Delaware ~l"iuh Commission ......... PPN
Augun'tn Springy Lake, Augusta Springs. Va ..
Rock Creck, Rock Creck Nutional Park, Distrie

Streams noar Amberg Station, Wis .
Baptism River, Lako County, Miun .
Private ponds in Arizona........
Arkansas ...........

South Clear Creek, Georgotown, Colo ........
South Fork of White River, Glenwood, Colo .
Beau l,y(’LukI?, M((I)rtrit;,on. Colo !
Girape Creek and tributarios in ¥ 5 r, Colo ..
Ol [Curtis Lako, Aspen, Colo ....... lont(,uunl_),(olo
Boulder Creck, Nieduvrland, Colo. . ... ..
Mammoth Creek, Gritin County, Colo. ...
Bouth Boulder Creck, Gritlin County, Col
Platt River, Grant, Colo ... ..l 0 .

Slaghts, Colo...

Estabrawk, Colo. .

Pine Grove, Colo.

Dome Rock, Colo ...
Lake Creek, in Luke County, Colo.ceeaeeo ool
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|
Tneci Sehoait] . 3 ver P Adultsand
Specios and disposition. [ Lgus. Try. yearligs.
Von Behr or hrown trout (Salmo fario)—Continued : i i

Rock Creel.in Lake County, Colo.. . ooooai.-n H 5, 530
Arkansas Ri near Boulevard, Col 5. 000
Lower Lvergreen Lakes, near Mverg 2,000
Privato ponds in Colorado. .o ool iiiiaen s 1,993
Kont Hollow, Meltord, Conn. 200
Privato pouds in Ilinois 50
Tippecanoe River, Monticello. Ind 500
Hartman Creok, South Bend, 1ad .. 300
MeCarty Creok, South Bend, Ind. . 200
Private ponds in Indinna. ... . . 400
Canoe Creck, Decorah, lown ..o oo oo .. 1, 000
Spring Draneh, Strawberry Point. Jowa . 980
Private pouds in Kansas 350
Blne Lick Creok. Loni; 200
Strait Creel, near Pineville, Ky ..., 500
Clear Creek, near Pinovitlo, Ky . 500
Private pond in Kontueky ... 200
Toddy: Pound near Orland Mo ..o oL 748
Sideling Hill Creok, in Washington County 23
Private ponds fn Marylnud ..o ... - 200
Smith Brook, near sloosic Tunnel, Mass . 200
Texas Creek, near Kalamazoo, Mich ... 425
Crystal Spring Lake, near Lawton, Mic 400
Birch Lake, near Willimmsville, Micl. .. 50
Mouros Creek, near Maple Ridge, Mich. 400
Vau Etten Creok, nowr Mikado, Mich ... 400
Contennial Mill Creek, near Daily, Mich 425
200

Haoughton Cresk, near Vas
Cass Rivor, noar Vassar hoo.... e .
Pine Rivor, near Alma, BO0

Privato ponds in Misson 970
Little Blacklovot River, Elliston, 1, 000
Privato ponds in Montann . ... . . 500
Otter Creek, Opallali, Nebroooooonn o 1, 000
Private pondg in NobrasKkat oo ovaeiae i iiian i L 300
Dark Canyon Stream, Edd . . 1, 000
Private ponds in Now Me 1, 350
Rockwell’s Mill Creek, Bellevue, Ohio 300

100

Private pondsin Ohio.oo.o.ooo o0, . .
Masns Hope Creelg, White Mills, i'a . O . 300

Moose Creek, Clearfield, Pa. 300
Crystul Lake, Speariish, 5. 1) 250
Turkey Creck, neay Yaukton, 8. Dak .. 7, 800
Cowardin Run, near Warvoa Springs, Va 410
Small brooks near Bonnington, Vi .. ... 180
Vermont Fish Comisgion. ......... 200
Lighteen-milo Creok, near Pratt, Wia 250
Lost Creek, near Malden Roek, Wis . , 1,075
Black-spotted tvont (Salmo myliss): . .
Manmmoth Lako, in Griflin County, Colo ool | 6, 060
Tuko Croek, in Lake County, Colo ... ... 1. 000
Mamoth Creek, in Gritlin Conmy, Colo 4, 000
Roek Crook, in Lake County, Colo....... 2,000
Trench Creek, in Custer Connty, 8. Dal 1, 000
Squaw Creolk, in Custer County, 8. Dak 200
Iren Crook, in Custer County. S Dalk ... 300
Robin Creck, in Custer County, S. Da 200
Spring Creok, in ennington, 8. Dak . a0
Castly Creck, in Pannington, S, Dak.. 800
Rapid Cresk, in Ponningzton, S, Dak L0V
Speartish Crook, in Lawrenee, S, Dak... 1,000
Whitewood Creck, in Deadwood, S, Dak.oeeeeieeneniann.. e e ' 300
Brook trout (Salvelinus fontinalis) : ! i \

University of Michigan, Ann Avbor, Michoo.ooeoiaann ; 5L
Liont. H. R, Lemly, Colombin, S. A...... [ ............
Privato ponds in Avizonn ..o oo . 500
South (,']mu' Creok, near Georgetowu, Colo oo ... . . N 1. 500
South Fork of Whits River, near Glonwood, Culo. ! 1,250
Woody Lake, near Woody, Colo ... 1, 000
Grape Creek, in Fremont Connty, Colo ... PR, 3,000
South Bonlder Creck. in Griflin Connty, Colo...oooo 00, . 4, 000
Platto River, near Grant, Colo . ...oovveaeeeniaa i 1, 500
Slaghts, Colo. . S 1, 500

Istabrook,Colo . 1, 500

Pine Grove, Colo. . 1, 500

Doie Rock, Colo oo oL 1, 500

Lako Creol, in Lako County, Colo.. . . . 1,500
Rock Creek, in Lako Connty, Colo........... ‘ 3, W0
Delaware Fish Commisgion...... . 300
700

Baldwiu Crevk, mear Cresco, Jowa. oo oo o0, R .

F 0o 92 VI
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Brook trout (Salvelinus fontinalis)—Countinued:

e |
!

Streams in Dubuque County, Lows ..ooviveeiiianeifiiieniiifiiiisanen, 3, 000
Craig Pond, near Orland, Mo......... . 1,479
Alamoosook Lake, near Tast Orland, Me .

Streajs in Wayne County, Mich..........

Upiversity of Michigan, Ann Arbor, Mich ...
Missouri ¥ish Comniinsion
Bolen Pond, nearJasper, Mo.. ...
Otter Creck, near Ogallala, Nebr .........
Gallinas River, near E. Las Veyas, N. Mo
Santa Fe River, near Santa Fo, N. Mex .
Lovejoy Creek, near Clyda, N.Y...
Cold Croek, near Castalin, Qhio..
Chester Creek, near Green Hill, Pa ...
Paradise Run, near Leaman Place, Pa.
Starrucco Creek, near Thompson, Pa.
Branch Creek, near Yocono, Pa.....
Privute ponds in Pennsylvania .......
Turkey Creek, near Wakonda, 5. Dak...
Y¥rench Creek, in Custer County, 8. Dak..
Squaw Creck, in Custer County, 8. Duk
Irou Crook, in Custer County, 8. Dak .
Robin Creek, in Custer County, 8. Dak........
Spring Croek, in Pennington County, 8. Dak
Castle Creck, in Pennington County, S, Dak .
Rapid Creek, in Pennington County, S. Dak ...
S&)enrﬂsh Creok, in Lawrenco County, 8, Dak
Whitewood Creek near Deadwood S. Dak. ...
Kibnickinnick River, near River Falls, Wis ...
Lake trout (Salvelinus namaycush) :
University of Michigan, Aun Arbor, Mich ..o
John H. Gordon, South Bend, Wyo.....
Wyoming Fish Commission ..
Minnesota I1sh Commission
Vermont Fish Comminsion. .
Noew Hampshire Fish Comm .
Nobraska Fish Commission........
New York IFish Comumission
Lake Superior, off mouth of Leator River
Y €3¢ S DR
Take Superior, near Grand Marais, Minn . ..
Mackletts Channel, Minn ... ooun
Weagoer Creek, near Sonth Bend, Ind ..
Turkey Lake, near Cedar Beach, Ind ...
Lakoe Maxinkuckee, near Maront, Il ..
Stanfield Lake, near South Bend, Ind ...
Lwin Lakes, near Lima, Ind ... L.
Twin Likes, near Garner, Jowa.
Pilot Mound Lake, Garner, Iowa ...
Hickman Creck. near Lexington, Ky.
Private pond in Kentucky ..oo..o.
Lake Esuu, near Bell, Mich .
‘Walnut, Lake, near Franklin, Mich.
Boon Lake, near IFranklin, Mich........ ...
Zukey Lake, near Hamburg J unction, Mich
Pipknrol Lake, near Newayga, Mich ......
Mill Creek, near Wingleton, Mich ...
Pleasant Lake, near Anuvandale, Minn
Otsego Lake, near Cooperstown, N. Y
Jol.muo‘n Creck, near North Ridgew .
Paint Creck, uear Chillicothe, Ohio ... ...,
Lake in Vrauklin Park, Columbus, Ohio
Letort Spring, near Carlisle, P ooovvven..-
TLako U'l‘l(l(}l'\\'u(!ll, near Como, Ind.........
Upper Twin Lake, near I'reston Park, Ma .
Forest Streatn Pond, near Wilmington, Vit
Pike River, near Kirton, Wia ....
Long Lake, uear Spooner, Wis ...
Toscobia Lake, near Rice Lake, Wis
Lake herring (Coregonus arteds):

Lake Erio, near Bass Islands .. 262 i
Whitefish (Coregonus clupeiformisy: T . 202, 500 I """"""
In'dmnn Fish Commiasion ... ... . ... ... 100,000 |..........
Midland Counties Fish Culture Association, England ... .| 100,000 |, sefrremreeeees
Switzerland, Government of ... ... ' o 100, 000 |- [
Pennsylvania Fish Commissioy ... .0 11177000 , 12, 500, 000 . o
Ohio IYish Commisaion .. .. .00 0000 707770070 & 000, 000 1. o
L_n]{m Superior, off mouth of Lester River, near Dulnih, T
Miun ...

|
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Whitofish (Coregonus clu; reiformis)—Continued : l
Lake Superior, near Whitefish Point, Mich cooeivannnnn. l .............. | 2, 000, 000
Lake St. Croix, olf mouth of $t. Croix River, in Wisconsin 1. I| 2, 000, 000
Lake Erie, near North Bass I€1and...oeen oeeeecemconeas. - 1, 000, 000
Rattlesnake Island... RN | 760, 000 ..
Middle Bass Island... 0 P 1,000, 000 |.
CXelley Island oooeeiaieneninaieiiiaiien e l 1, 000, 400
Put-in-Bay Island c.ooooviieeiienaenneiins 1, 000, 000
Ballast Tsland ...... . I 17250, 000
Thunder Bay, near Alpeua, Mich l 2, 250, 000
Lake Muron, near Alpena, Mich-.... 1, 500, 000
Thast Tawas, Mich.. A 2. 000, 000
Harrisvillo, Mich. .. , 2. 000, 000
Anu Sable, Mich. ... - 2,000,000 |..
Lake Michigan, pear Nanbinway. Mich | 2,000,000 |,
Lpoufette, Mich. 2, G0, 000 |-,
Whitefish Lako, uear Corinne, Mich .. :J 000,000 : .
Lako Ontario, near Sacketts Harbor, N. X . .. [ - 2,000,000 |
. Oswego, N Yooooo... ‘ by!,(ll)u
Scriba, N. Y...... I . 875, 000
Otsego Lake, noar Cooperstown, N. Y .ooooiiiieeiaeofreramneeenans | 314, 000
Yellaw perch (Perca flavescens) : I
Feather River, near Gridley, Cal ..oooeoiiiiiaiiiiaaenn

Lake Cayamaca, San Diogo, Cal ..
Privato pondsin Ilinois.............
Glenwood Lake, near Galesburg, 111,
Rock River, near Milan, Il ...o... ...
Sni Ecarte Lake, noar East. Hannibal, 111 . .. 300
1llinois River, near La Salle, 1. ...... g-- 50

Mecredosia, Ill..... (25, 000)
Kankakee River, nenr Kankakee, 111.. 200
Island Pond, near Waterloo, 111 ..... 34
Gilmore Lake, ncar Columbia, J1.... 33
Sucker State Pond, near Carlisle, 111 33
Privato ponds in Kansas, ..... T 850
Lake Evelyn, near Bonner Springs, Kais 2, 250
Lim Creek, near Sawyor, Kans.......... 1,700
Privite pouds in Kentucky .. 4,500
Big Pool, near Iarerstown, Md 1,487

Privato ponds in Missouri ......._.. ) - 50

Salisbury Fish Pond, Salisbury, Mo . 25
City reservoir, near Moberly, Mo .. 50
Private ponds in New Mexico 250
Blue Water, noar Blue Wator, N. M 100
Private ponds in Ohio........ - 431
Lake Mere, near Kenton, Ohio.. , 862
Ohio Fish Commission .............. 2750
Nixon River, near Faulkton, 5. Dak . 516
James River, noar Huron, 8. Dalk. .. 518
Purtle Creek, neat Redfield, 8. Dak.. 516
Lake Kampeska, near Piorre, 8. Dok . 1,750

Loon Lake, near Spokance Falls, Wash . 500

Camp Lako, Camp Lake, Wis....... 33

Silver Lnke, Silver Luke, Wis....... 33

Cedar Lake, near Schleisingerville, Wis. 33

Browne Lake, near Burlington, Wis .. | 33

Phantom Lake, near Mukwonago, Wis | 33

Crooked Lake, near Mukwonago, Wis 33

Chain of Lakes, near Waupacen, Wis .. ! 35
Pike perch (Stizostedton vitreum): I

Ponnsylvania IFish Commission ....o.ooennene S 35,000,000 1.

Piko River, in Minnesota ....... ] 15, 000, 000 |.

St. Louis River, in Minnesota I 10, 000, 000

Lalke Superior, in Minnesota. ... | 5, 000, 0 .

Lake Eric. near Put-in.Bay Island S ne 2, 500,000 |.

North Buass Island
North Bass aud Middle Bass Islands..
West Sister Island. . ...cooeveeenn s

1, 500, 600 |-
2, 000, 000
G, 000, 000 |..

%mmcbnu River, near Patnam, Conn .. 1, 000, 000 j..
Wild Cat River, near Kokonio, Ind . 1, 500, D0V |,
Salmonia River, near Warren, Ind ..... 1, 500, 000
Mississonewa River, near Marion, Ind. 1,500,000 |,
Iroquois River, near Ronsseluer, Ind .. 1, 500, 000
Cedanr Lake, near Lima, Ind......... 4,700, 000
Twin Lakes, near Lima, Ind ...... 4, 700, 000
Diamond Lake, near Ligonier, Ind 50, 000 |.
Chuin Lake, near South f3end, Ind ....-.. 100,000 {...
Stono and Pine Lake, noar La Porte, Ind........_.. 200, 000
Pike, Eagle, and Chapman lakos, near Warsaw, 1nd 200, 000 ..
Codar Lake, near Ora, Ind - ........ eeraaeieaes s . 50, 000 |.
Little Clam Lake, near Cadillag, Mich...... eranens eviereaees ---I 1, 850, 000
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Delails of distribution, 1891-92—Continued.

Specios and disposition. Lggs. Fry ’??.l:llltl:n‘;;"sd
—_— - —
Pike perch (Stizostedion vitrewm)—Countinued : |
Big Clam Lake, near Cadillae, Mich..oooooimviiiaiiiiiitiieiiiiii. 1,850,000 [............
Scioto River, near Kenton, Ohio....... 1, 0100, 000
Grand Roservoir, near Carthagena, Ohio. ..oooeeeooaollle 1, 000, 00O .. .
Maumeo River, near Ceci), Ohlo .cooviieiiioaiaiiiieaaa ot 1, 600,000 |..
Tuscarawas River, near Zoar, Ohi 1,000,000 .. .
Mnuumee River, near ‘1'oledo, Ohio ... 500, 060 R
Grand Reservoir, near Coling, Ohio. . 500, 000 .
Blanchurd River, near Ottawa, Ohlo. ... 1,000,000 |.. :
Litchfield Creek, near Winclhiester, Ky.... 1, 000, VL0 ¢ .
North fork ot Keutncky River, near Ford. Ky 2, U0V, VOO .
Silver Creok, near Slate Lick, Ky .......... 1, 000, VL0 .
Rockeastle River, uear Livingston, Ky.. 2, 000, 000 ; .
Cumberland River, near Pineville, Ky . 3, 000, LOO [
Salt iver, noar Sheperdsyille, Ky. oo oo e N 400,000 .. .
Rlizabethton, Ky ( 400, 000 ‘ :
Nolin Creek, near Nolin, Ky...... A 400,000 .. .
Big Barren River. near Bowling Green, Ky . | 440, 000 | ...
Private ponds in Kentucky . c.oeee o ioie it s an 100
Sea-bass (Serranus atrarius): ! '
Vineyard Sound, Mussachusctts const ...........o....! | ............... 200,000 fiiieenannann
Whitoe buss (Jloccus chrysops) : |
Private poonds in Tinois 2o [oerremmnniennn [ 75
sni Bearte, near Bast Hannibal, WMo iiiio 400
Illinois River, near La Salle, T11. ... ! 160
Meredosia, .. ... (16, 000)
Kankakee River, near Kankakee, IH ... 25
TUpper Lowa River, near Decorah, lowa 447
Private ponds in Kansas. ............. 25
Little Blue River, near Hanever, Kans 200
Big ool, near Hagoerstown, Md ....... 24
Pertle Spring, near Warrensburg, Mo . 50
= Loon Lake, noar Spokane Falls, &\':mh. . v
Liberty Lake, near Spokane IFalls, Wash ... .. 100
Black l.mns (Jlicrnpleruu salmoides und M. dolomien)
Privato pond I ArKunSas. .. oo it icei i iara e e e 50
Lake (Jug’umm:u, near San Diego, Cal . 1,000
Feather Rivor, near Gridloy, Cal . 620
Private pond in Conneeticut. ... 222
Dbistrict of Columb 400
Private ponds in 1inois ..o..ooo ool 160
Du Page River, near Burlington Park, 111, 50
Glenwood Lake, near Galesburg, 111 ... 50
Rock River, near Milan, 111 ..o0oooooo. 176
Sni Ecarte Luke, near Bast Hanniba), 111 . o5
1llinois River, near La Salle, Il ........ 25
Kankakeo River, near Kankalkee, 111 . 25
Island Pond, near Waterloo, INl..... 50
Gilmore Lake, near Columbin, 111 . 50
Sucker Stato Pond, near Carlisle, 111. . 50
Flat Rock River, voar Flat Rock, Ind. 300
White River, near Indianapolis, Ind.. 211
Wall Lake, near Lako View, lowa...... 247
Minceral Park Lako, near Dow City, lowa 248
Uppor Towa River, near Decorah, lowa. .. 204
Private pouds in Kansas..........eeaen 175
Lako Evelyn, ncar Bonner Springs, Kans. 90C
Ifltllo Blue lliver, near lanover, Kans ... 425
Llm Creek, near Sawyer, Kans .. 350
Private pouda in Kentucky ...... . 1, 000
S‘hcrmnn Lake. near Willinmstown, Ky ... 15
Cumberland Rivor, near Williunfsbury, Iy . 15
].{eipecko Lake, near Madigonville, Ky. ... 50
Spring Lake, near ;’{(-,ruuillou, Ky... 14
adisonville, Ky 60
Loch Mony Lake, ucm‘M:\dinonvilll‘:, Ky.. 50
Licking River, noar Covington, Xy.... 150
Drennen Creek. near Ewminence, Ky 25
Elk Horn Creek, near Switzer, Kv'. 495
i . Loxington, Ky N
Privato applicants in Mnryl‘;md R .K) ! 182
Big Tool, near Hagerstown, M , 34
Potomac River, near Woodmont Clnlb House, Washington I
County, Md ... . ! AN 2,035
Prospect Pond, nenr Taunton, Mauas. .o " 900
Nine Mile Lake, near Centreville, Mass . Eu()
Private pond4a Michigan..... ... ..., . 5%
Missouri......... 50
Lake Contrary, near St. Joseph, Mao. 130
Miller Lake, near Molerly, Mo ..., }’0
Pertle Springs, near Wurrensburg, Mo.... 100
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Details of distribution, 1891-92—Continned.

Adultsand
yearlings.

Species and disposition. l Lggs, i Try.

Salisbury IMish Pond, near Salisbury, Mo ...... 50
City Resorvoir, Moberly, Mo............. o] .. 50
MceNutt Pond, near Indinn Creek, Mo . ! 1, 600
Private pond in New York -l 48
‘Wildmere Lake, near Copake Iron Works, N. l 150
Private ponds inNew Mexico..aaaaoiooon | 07
Ohio...oo.... . ' 218
Muzzy Lake, noar Ravenna, Ohio B 100
Bass Lake, near Chardon, Ohio. J 350
Lako Mere, near Kenton, Obio.. .. 502
Brady Lake, near Chardon, Ohio . 60
Ohio Fish Commission........... .. 175
Private ponds in Pennsylvania...... .. 159
Nixon River, near Faulkton, 8. Dak . 225
James Rivor,near Iluron, 8. Dak .... 225
L'urtle Creck, near Redfiold. 8. Dak ......... ! 225
Lake Kampeska, near Watertown, 8. Dok .. | 500
Private pomls in Texas .. 1,280
Toxasund Pacific R. Ik Company’s pond, near Iata o 1,105
Hosmore Pond, near North Craitsbury, Vt. ... ot Go0
Loon Lake, near Spokane Falls, Wash .. . ’ 160
Liberty Lake, near Spokano Fally, Wash . i 25
Camp Lake, near Camp Lake, Wis. ... .. . 33
Silves Lake, near Silver Lako, Wis...... o 33
Cedar Lake, noar Schloisingerville, Wis. - 33
Browne Lake, near Burlington, Wis ... . 86
Phantom Lake, near Mukwonngo, Wis . I 66
Crooked Liuke, near Mukwonago, Wis.. .. a6
Chain of Lakes, near Wanpacy, Wis ... | 70
Crappie (Pomoxis annularis nud I’ gparoides):
Lake Cuyamaca, near San Diego, Cnl.... I 285
Private ponds in Counecticut 25
Private pondsin Ilinols. ..o 0 i 230
Da Page River, noar Burlington Park, T11. . .. 50
Glenwood Lako, near Galesburg, Il ....... . . 50
Rock River, near Milan, Ill............ .. . %
Sni Ecarte Lake, near Inst Dannibal, 111 500
1llinois River, near La Salle, Iil....... 400
R Moredosia, I11. .. (5, 000)
IKnnkakee Rivor, near Kankakes, 111 76
Island Poud, mear Wateorloo, 1. .. 168
(vilmore Lukoe, near Columbia, 111 . 166
Sucker Stato Pond, near Corlyle, T1... J 166
Flat Rock River, near IFlat Roek, Ind. 160
‘Whito River, near Indianapolis, Ind 1 5
Wall Lake, near faake Viow, Towa ..., ’ 05
Ainoral Park Lake, near Dow City, Towa 05
Upper Iowa River, near Decorah, Town. . | 50
Private ponds in Kansas .............. 150
Littlo Blue River, near Hanover, Knus . ' 370
Elm Creok, near Sawycer, Kans ...... . 50
Privatoponds in Kentueky............ 355
Sherman Lako, near Willtnmstown, Ky . ! 30
Cumberland River, near Willinmsburg, Iy. 10
Reinecke Lake, noar Madisonville, Ky ... I 25
Sprin% Lake. noar Madisonville, Ky ..... | a5
Lach Iony Lake, néar Madisonville. Xy 25
Licking River, near Covington, Ky ...... | 150
Drennen Creek, noar Eminence, Ky . - . 25
Elk Horn Creek, near Switzer, Ky. .. | 425
Lexington, Ky 50
Lako Contrary, neav St. Joseph, Mo . 150
Miller Lake, noar Moborly, Mo........ 50
Pertle Springs, near Warrensburg, Mo . 75
Salisbury Iish Pond, near 8alisbury, Mo . 7%
City Reaorvoir, near Moberly, Mo .. ... . 75
MoNutt Pond, near Indinn Creok, Mo . 95
Hickory Creek, near Neosho, Mo ... - N . 12
Susquehanna River, near Oneonta, N ¥ooooeeoaeieeaan, o .. 211
Private ponds in New Mexico. ooieaeaiionineaoaaaaion .. .. 925
Novth Carolivm coeeeneiaracniiennenaa .. ! 50
OQhio.......... 76
Lake Mere, near Xentorn, Ohilo.. . 50
Ohio I'igh Commission e 26
Nixon River, noar Fanlkton, 8, Dalc. 63
James River, near Huron, 8. Dak ... 64
Turtle Crock, near Redileld, S, Dak . AN . 63
Lake Kamposka, noar Pierre, S. Dak.. . .. 200
Private ponds in Texas .o...,.cceoemnnne 80
Loon Lake, near Spokane Falls, Wash... 220
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Species and disposition.

Eggs.

Adultsand
yoarlings.

Crappie (Pomoziz annularis and I'. sparoides)—Continued :
iberty Lake, near Spokane falls, Wash
Camp Lake, near Camp Lake, Wis
Silver Lake, near Silver Lake, Wis. . ...
Cedar Lake, near Sclhlejsingerville, Wis
Browne Lake, near Burlington, Wis ...
Phautom Lake, near Mukwonago, Wis
Crooked Lake, ncar Mukwonago, Wis.
Chain of Lakes, near Waupaca, Wis
Rcok bass (Amnbloplites rupestris):

Private ponds in Alabama ...
Arkanses . ..
Feather River, near Gridley, Cal.. ..
Lake Cuyamaca, vear San Diego, Cal..
Private ponds in Georgia
Illinois
Du Page River, near Burlington, 11T ...
Glenwood Lake, near Galesburg, 111
Rock River, near Milan, I
Illinois River, near La Salle, 111
Kankakee River, near Kankakee, 111 .
Island Pond, near Waterloo, 111
Gilinore Lake, near Columbia, 1)
Sucker State Pond, near Carlylo, 1H...
TFlat Rock River, near Flat Rock, Ind.
White River, near Indianapolis, Tod ..
Wall Lake, near Lake View, Towa
Mineral Park Lake, near Dow City, lowa.
Upper Jowa River, near Decorah, Iowa..
Private ponds in Kansas . «...ecee....
Kentucky ..

- Clear Creck, near Shelby ville, Ky.....
Reinecke Lako, near Madisonvilie, Ky
Spring Lake, near Madisonville, Ky
Loch S}ony Lake, noar Madisonville, Ky. .
Privato f)onds in Maryland.........0 .7 .
Big Pool, near Hagerstown, Md
Scadings Pond, near Taunton, Mass
Miller Liake, noar Moberly, Mo..........
Indian Creck. MeDonald County, Mo ...
Hickory Creek, near Neosho, Mo

Private ponds in Now Jersey .
New Mexico
North Carelin
Ohio
Muzzy Leke, near Lavenna, Ohio .
Bans inko, near Chardon, Ohio ..
Brady Lake, near Chardon, Ohio.
Private ponds in Ponnsylvanin ...............
Connoduquinet Creek, near Mcechaniesburg, Pa.
Private ponds in South Carolinn.............
Nixon River, near Faulkton, S. Dak.
James River, near Huron, 8. Dak.
Turtle Creek, near Rodfield, S. Dak.
Privato ponds in Tenncesce

T.and P,
Private p

Toxay
R. . Co.'s pond, near Tatan,
onds in Virginia cocoovinniaia...
\(\)Icnb \J’_ir 'ni‘%
g near Camp Lake, Wis.
Silver Lake, near Sil\'erx)‘ Lake, Wis.
Cedar Lake, near Schleisingerville,
Browne Lake, near Burlington, Wis....
Phantom Lake, near ,\lukwonn,gn, Wia.
Crooked Lake, noar Mukwonago, Wis. .
Chain of lakes, near Waupacs, Wis
Sunfish (Lepomis, ap.): '
Max vou dem Borne, Bornouchen Gormany
Private ponds in linois ..., N, e
Du Page River, near Burlington Park. Illinois ....
Glenwood Lake, near (;nleaturg, () IV .
Sni Ecarte Lake, near East {Taunibal moll
Kankakee River, near Kanknkes, 111 .. ..
Island Pond, noar Watorloo, Il ..., 00
Gilmore Lake, near Columbia, I . ...
Sucker State Pond, near Carlyle, 111 ..
Fiat Rock River. near I'lat Kock, Ind
Wall Lake, noar Lako View, Iowa

Camp Lake,

50
68
68
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Delails of distribution, 1891-92—Continued.

Spocies and disposition. ( Eggs. Fry. ;‘l‘xll:;]]tl:lz:d
Suntish {Lepomis, sp.)—Continnoed : ,
Lake Evelyn, near Bonnor Springs, Kans ...ooooonooeionloi, L 300
Little Bluo River, near Hanover, Kans ..... | .. 490
Elm Creok, near Sawyor, Kans ...... . 50U
Private ponds in Kontucky ......... i .l 925
Shorman Lake, near Willinmstown, Ky . 35
Cumberland River, near Willinmsbury, K I 225
Spring Lake, near Versailles, Ky..... - 10
Dreunen Creek, near Iminence, Ky. - 25
Elk Horn Creok, near Switzer, Ky.. 150
Loxington, Ky ‘ 25
Big Pool, near Hagerstown, Md ..... - 86
Deer Croek, near Bel Air, Md.. .. 82
Private ponds in Missouri........... . 50
Lake Contrary, near St. Joseph, Mo . 2503
Miller Lake, ncar Mobeorly, 1\[0 ....... . 25
DPertle Springs, near Warrensburg, Mo. . II %
Salisbury Fish Pond, near Salisbury, Mo . 153
City reservoir, near Moberly, Mo ..., . l 500
Private ponds in Ohio ........... 228
Muzzg\' ake. near Ravenna, Ohi -, 150
Lake Mere, near Kouton, (hio.. . 75
Brady Lake, near Chardon, Ohio | 150
Ohio Fish Commission ....... ..., . 376
Privato Ronds in North Cavolina.......o.ooooiiiaiiioe . . 152
Loon Lake, near Spokane Falls, Wash .. .......ooevveen..lel . .. 350
Liberty Lake, near Spokane Falls, Wash . . 150
Camp Lake, near Cunp Lake, Wis ...... L. . 47
Silver Lake, near Silver Lake, Wis....ooooiviiiiian o . .. . 47
Cedar Luke, near Schleisingorvillo, Wis c..oevovnviaeo o . 47
Phantom Lake, near Mukwonagoe, Wis. . 47
Crovked Lake, near Mukwonago, Wis. .. . . N 47
Chain of lakes, near Waupaca, Wis. ... e ettt aate icernaneanaes 50
Pike (Lucius huciuy): !
Feather River, near Gridley, Cal .. .. ooovn i ii i e ieiannns e eeeeicaaaen 100
Lake Cuyamaca, near San Diogo, Cal PPN . 400
Private ponds in Illineiy .................. UL 148
Du Page River, near Burlington Parle, IN........oooo oo o . 725
Glenwood Lake, near Gulesburg, I ... .o .o o i .. 25
Fiat Rock River, noar Flat Rock, Ind . 200
Wall Lake, near Lake View, Iowan....... o5
Mineral Park Lake, near Dow City, Towa . 95
Elm Creok, near Sawyer, Knns ... ... .. 70
Miller Lake, near Moberly, Mo . .e- 25
Privato ponds in Ohio............ . . 8
Brady Lake, near Chardon, Ohlo co...oooioieeio ool O, | 06
Scup (Stenotomus chrysops) : .
Buzzards Bay. oft Massachiugetts const o eonee v ioL 35,000 [..eviennnann
Cod (Gadus morrlua): l [
Ruzzards Bay, olf Massachusetts coast ..o oL 25,671,000 f............
Maussachusetts Bay, ott Massachusetts coast ... ... ... | 27,124,500 ...l
Pollock (Pollachiug virens): | i
Massuchnsotts Bay, off Massachusetts coast ... ... ... [T 2,473,500 o.o..ca.n... .
Flatlish (Paeudopleuronectes auericanus) : . i |
Buzzards Bay, oft Massachusotts congt.coevieoviaian ... | 2,764,000 | 3,510,000 I....... aeenn
Lobster (Homarus americanus) : ] | . |
Buzzards Bay, off Massuchusetts const....coe.eeeaennno.. e i 5,799,000 ......c....
Totals.eureenn.. et tectteieenretaaaraeaaeeaneaes l 75,887,000 | 224,008,070 | 2,023, 276
|

TFigures incloscd in parenthesis are not included in summations,



REPORT UPON THE INQUIRY RESPECTING FOOD-FISHES AND
THE FISHING-GROUNDS.

By Ricuanrbp RATHBUN, Assistant in charge.

NORTH PACIFIC OCEAN AND BERING SEA.

The principal investigations conducted under this division during
the past year have related to the fur seal in the North Pacific Ocean
and Bering Sea, the oyster-grounds and other fishery matters along the
‘Atlantic seacoast, and the requirements for fish-culture in the Rocky
Mountain region and the Gulf States.

The steamer Albatross has been much more actively employed than
during any previous year, if the amount of work accomplished be
measured by the time spent at sea and the total distance sailed, but
only a very short period was given specially to that class of fishery
inquiries with which this ship has hitherto been chiefly occupied.
Early in the fall a brief reconnaissance was made of the Strait of Juan
de Fuca, which served to make known its principal resources, and to
point out the difficulties which must be encountered in prosecuting
extensive fisheries in that deep arm of the sea. During the balance of
the year, however, fishing and dredging trials were only incidental
features of the work. TFrom September 18, 1891, until March 12, 1892,
the Albatross was engaged, under the divection of the Sceretary of the
Navy,in running two lines of deep-sea soundings between the coast of
California and the Hawaiian Islands, with the object of determining
if a practicable route exists across that part of the Pacific Ocean for
the laying of a telegraphic cable, a task which was successfully accom-
plished, notwithstanding the unfavorable season chosen for that pur-
pose and the inclement weather met with during most of the cruise.

Aside from this purely hydrographic survey and the short stay made
in the Strait of Juan de Fuca, the operations of the Albatross have
related exclusively to the fur-seal inquiries in conneetion with the prep-
aration of tho Bering Sea case for the proposed tribunal of arbitra-
tion at Paris. During the summer of 1891, this ship acted simply as a
transport for the Bering Sea commissioners, Pr. Mendenhall and Dr.
Merriam, conveying them to and from the Pribilof Islands, but on
March 15, 1892, she entered directly into the investigations which were
then begun to settle some of the main points in controversy respecting
the habits of the fur seals and the effects of pelagic sealing.

LXXXVIIL
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The habits of these animals during the period of their residence on
the Pribilof Islands have been studied with considerable care, and upon
the knowledge thus obtained has been based a judicious system of
regulations, not entirely perfect, perhaps, but which, if properly carried
out, could not fail to insure thie perpetuation of the herd, Whatever
abuses may have been practiced on those islands. they could have
produced little or no effect upon the main or breeding parts of the
rookeries, as the supply of skins was drawn entirely from the so-called
hauling-grounds, which are occupied solely by the bachelors or non-
breeding males. The marked decrease on the breeding-grounds, begin-
ning only a few years ago, was evidently due to some influence tfrom
without, and its cause was not difficult to discover. An interference
of this character with the seal fishery had never been anticipated by
the Government of the United States, and no steps had been taken,
therefore, to investigate the conditions associuted with the movements
of this highly-prized species during its long wanderings in the open
sea. Whether the possession of snch information would have helped to
avert the injury which is now being doue or not, it would at least have
greatly strengthened this Government in its efforts to obtain a just
recognition of its claims, and it is therefore greatly to be deplored
that the work was left until its urgency was demonstrated by force of
circumstances.

In view of the material interests involved, a somewhat heated con-
troversy could not be avoided between the two countries whose sub-
jects claimed protection in what they regarded, on each side, as their
respective rights. On the one side there was a Jong-established indus-
try, whose continuity need not be broken except by unwise administra-
tion, while on the other there was a young and enterprising fishery,
gaining strength every season, and bound eventually not only to sap its
own resources, but to destroy the rookeries as well. This was practi-
cally the stasus of the fur-seal question when arbitration was suggested
and agreed upon, a modus vivendi prohibiting pelagic scaling in Bering
Sca being arranged for at the sametime. It wasnow too late to begin a
systematic and thorough study of the entire subject, which, under suit-
able couditions, would lhiave been productive of mueh more satisfactory
and convincing results, and provision was made for investigating only
the more salient features of the problem, on which there was a wide
diversity of opinion between the British and American representatives.

Three vesscels were assigned to this duty, the Fish Commission
steamer Albatross and the revenue steamers Coricin and Bear. 'The
cruising-ground of the Albatress, up to the close of the fiscal year,
“was mainly off the southern side of the Alaska Deninsula and along
the Aleutian c¢hain, from Prince William Sound, in the east, to Atta
Island and to the Commander Islands, off the Siberian coast. The
representations made on the part of Great Britain that the eastern
body of fur seals has other hauling-grounds than the Pribilof Islauds
were disproved, and the entire weight of' the evidence obtained tends
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to show that the American and Asiatic herds do not mingle, each being
quite independent of the other.

Another important discovery was made by Mr. Charles H. Townsend,
the naturalist of the steamer Albatross, Jwho was sent to Guadeloupe
Island, off the coast of Lower California, where the Alaskan fur seal was
said to haul outregularly during the period of its sonthern distribution
in the winter. Specimens obtained there and brought to Washington
proved to belong not only to a different species than the northern form,
but to represent as well a totally distinct genus. The investigations of
the Albatross were still in progress at the end of the year.

Further assistance was rendered to the agent of the United States
in preparing the Bering Sea case by the assistant in charge of
this division, who was called upon to present a review of the principal
ocean fisheries of the world, together with o compilation of all foreign
laws for the protection of marine products and the regulation ot the
industries pertaining thereto. This work, which required several
months for its completion, served to bring out many interesting
features of legislation, some of the most conspicuous in respect to the
disregard of the traditional 3-mile zone being afforded Ly the British
colonies in the southern hemisphere. As an illustration may be noted
the regulations of New Zealand, which, by provisions as stringent as

. those of the modus vivendi now in force in Bering Sea, seek to protect the
fuy seals, once so abuudant in that region, over an area measuring 20° in
latitude by 25° in longitude, the greatest width of water in that area,
measured from the coast of the middle island of New Zealand, being 700
miles. On the westernside of the island of Ceylon, moreover, along a
strip of water frontage exceeding 20 miles in width, any vessel “anchor-
ing or hovering and not proceeding to her proper destination” during
certain months is subject to seizure and confiscation as a menace to the
pearl fishing bauks. Theselaws and many others of equal novelty which
might be quoted are probably entirely justifiable, but if the right to
enforce them is recognized in respect to one country, the exercise of
such right may be justly claimed in all analogous cases.

The steamer Fish Hawk has spent a large part of the year in deline-
ating the oyster-grounds in different parts of Chesapeake Bay, and in
determining their condition by careful and detailed investigations.
The work accomplished has proved of great practical value in bringing
forcibly to the attention of the governments of Maryland and Virginia
the necessity of affording greater protection to their oyster territory,
and the advantages offered by those waters for greatly increasing the
production of this mollusk, Virginia has already taken steps to profit
by this information and will seek to encourage private oyster-culture
as a means of utilizing large tracts of bottom which are well adapted
to oyster growth, but yield no returns at the present time. In some
countries of Europe, and notably in France, the cultivation of the
oyster has becn brought to a high state of perfection. While it is not
expected that the methods there employed can be advantageously
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introduced into this country, it was thought that a study of the
subject could not fail to furnish many valuable suggestions which
would be appreciated by Anerican oyster-growers. Arrangements were
accordingly made with Dr. Bashford Dean, of Columbia College, New
York, who went to Europe in the summer of 1891 on private business,
to undertake this work, which he has already completed with respect
to France, Spain, and Portugal, and his report upon the methads prac-
ticed in the first-mentioned country bhas been reccived and published.

The physical inquiries respecting the waters off the southern New
England coast, begun in 1889 by the schooner Grampus and conducted,
the next year by the same vessel in conjunction with the Coast Survey
steamer Blake, were continned during the summer of 1891 by the
Grampus alone. The work was carried on, as in previous years, under
the direction of Prof. William Libbey, jr., of Princeton College. Just
before the close of the fiscal year the scliooner Grampus was detailed
to commence upon a systematic investigation relative to the bottom
fishes in the lower part of Ohesapeske Bay and the adjacent waters of
the ocean, which it was proposed to continue during a large part of the
Sumnper, .

Although the attendance at the Woods Holl laboratory during the
summer of 1891 was not as large as usual, much effective work was
accomplished, and very important results were also obtained through the
efforts of Mr. V. N. Edwards, who has been the resident collector at
that place since 1871. The most noteworthy of his observations have
been those respecting the breeding habits of the menhaden, which, it
seems now to be quite definitely decided, spawns in the coastal waters
instead of at sea, as was originally supposed.

-The practical utility of the iniand or fresh-water investigations, first
systematically taken up in 1888, was well demonstrated during the past
year, when this division was called upon to determine, under a special
act of Congress, the advisability of establishing hatching-stations
in the Rocky Mountain region of Montana and Wyoming and in the
Gulf States. Although only a small amount of money was available
for this purpose, yet entirely satisfactory results were accomplished,
owing inlarge part to information acquired through previous inquiries
conducted partly in the same region and partly in other waters hav-
ing corresponding features, It is expected that in the course of not
many years these researches will have covered the different parts of the
United States 8o completely as to furnish the groundwork for a more
thoroughly comprehensive system of fish-culture than it has been possi-
ble to establish hitherto. The conduct of the inland work has been
mainly under the immediate direction of Prof. B, W. Jivermaun, the prin-
cipal assistant in this division. His inquiries in Montana were supple-
mented by Prof. 8. A, Forbes, director of the Illinois State Laboratory
of Natural History. Investigations on a smaller scale were also carried
on in the States of Kentucky, Tennessee, North Carolina, Indiana,
Ohio, and New York,
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The studies and experiments relative to the propagation of the Span-
ish mackerel in Chesapeake Bay begun in June, 1891, were completed
later in the same summer, and although the number of eggs obtained
and hatched was relatively small, sufficient information was secured to
indicate the proper methods to pursue in case it should be deemed
advisable to increase the abundance of this important food-fish by arti-
ficial means. The great falling off in the supply of this species which
has taken place during recent years would seem to justify such action.

A case of river pollution brought to the attention of the Fish Com-
mission has been thoroughly investigated, and although the results
.obtained were not entively conclusive, advantage was taken of the
opportunity to conduct a very interesting series of observations. The
source of pollution is a wood-pulp paper mill situated on the banks of
the Susquchanna River, the waste liquor from which finds its way
directly into the stream. 7The harmful influence of the sulphurous acid
thus discharged was practically demonstrated upon fishes held in con-
finement, but it yet remains to be decided whether the voluine of water
in the river at the site of the mill is sufiicient to overcome the perni-
cious effects of the acid or not. In smaller streams there could be no
question as to the harmn produced from such a cause.

Studies upon the diseases of fishes, a subject which has been very
generally neglected, notwithstanding its important relation to the
welfare of fishes in general and to successful fish-culture in particular,
" have been carried on at intervals during the year by Dr. R. R. Gurley,
who has been mainly occupied in bringing together the literature on
the subject and in preparing a monograph on one of thie most extensive
groups of injurious parasites, the Myxosporidia. Several special cases
of disease have also been made the subject of inquiry.

CRUISE WITH THE BERING SEA COMMISSIONERS.

At the beginning of the fiscal year the steamer Albatross was at San
Francisco, Cal., prepared to start upon a trip of investigation to the
Alaskan coast, where it was proposed to continue the survey of the
fishing-banks in Bering Sea, begun the previous summer.

During the season of 1890 the work had been confined mainly to the
extreme southeastern part of that sea, including Bristol Bay as far up
as the mouth of the Nushagak River, but exceedingly important results
had been obtained in the development of Baird and Slime banks, the
former of verylarge size and both comparatively little known as regards
either their hydrography or fishery resources. The narrow stretch of
shallow water along the northern side of Unalaska I[sland was also
explored at the same time, and several lines of deep-sca soundings
gerved to define the approximate outer limits of the continental platform
ag far north as latitude 582 43’ N, or about 168 miles northwesterly
from St. Paul Island, of the Pribilof group.
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It had been intended the present year to extend the surveys in a
westerly and northerly direction as far as circumstances would permit,
aud judging fromr the success obtained in 1890 it was expected that
additional fishing-grounds of great value would be discovered and
marked out. Other and more urgent requirements of the public service,
which arose at this time, however, made it necessary to abandon these
plans, and to dispateh the Albatross on a special mission.

In connection with the eontroversy respecting pelagic sealing in the
North Pacific Ovean aud Bering Sea, betweon Great Britain and the
United States, commissioners had been appointed by both Governments
to investigate the conditions of seal life in those regions, and, no other
suitable vessel being available, the Albatross was, by divectioun of the
President, placed at the service of the two representatives on the part
of the United States, Prof. T. C. Mendenhall and Dr. C. Hart Merriam.
Tustructions announcing this change of detail were telegraplied to the
commander of the Albatross on July 9, and on the 16th of that month,
both conmnissioners having arrived on board, the ship set sail direetly
for Unalaska, where she arrived on the 25th. The steamer Danube,
conveying the British commissioners, Sir George Baden-Powell and
Dr. George M. Duwson, reached Unalaska on the same day.

After coaling, the Albatross proceeded to St. George Island, the more
southern of the two Seal Islands, remaining there a part of one day,
and thence going to St. Paul Island on the afternoon of July 28. On
the following day the commissioners took up their residence on shore,
owing to the difficulty and, at times, uncertainty of making a landing
from the ship. There are no protected barborson either of the Pribilof
Islands, and anchorages have to be changed with the shifting of the
winds whenever the latter are strong, but, according to Lieut. Com-
mander Tauner, an able steamer may lay safely at anchor long after
communication with the shore has become impracticable. 'The officers
of the Albatross did not participate directly in the scal investigation,
but rendered such assistance as was requested of them by the Ber-
ing Sea commissioners. Visits were paid, however, to some of the
rookeries and Kkilling- grounds, and many iucidental observations were
recorded. On July 29 the ship was called upon by the Treasury agent
at the islands to aid in capturing a schooner which had been detected
in killing seals with rifles off Northeast P’oint rookery, but the poacher
had been seized by the revenue-cutter Corwin bLefore the Albatross
arrived upon the spot. .

On August 3 a fishing and dredging trip was made off the southern
and western sides of St. Paul Island, the beam trawl being used at
five stations, in depths of 20 to 51 fathoms. The bottom was found to
consist of fine gray or black sand and shells, with scattered pebbles
and traces of black mud in some places. A great variety of inverte-
brate life was obtained, but not many specimens of ang group, exeept
starfishes and sea-cucumbers, which were very abundant, Only a
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small number of fishes were taken in the beam trawl, among them
being young cod, pollock, and flounders, and nothing was secured by
means of hand lines, although they were tried in several places. Later
in the same day a series of hydrographic soundings was made off the
western extremity of St. Paul Island. According to Lieut. Commander
Tanner:

The natives report that cod and halibut frequent the waters about the Pribilof
Islands during the wintor and early spring, but the formor disappear soon atter the
seals arrive and only a few of the latter romain during the summer. Neither of
these species is ever taken in large numbers. It is a well-known fact that feeding
seals go farther from the islands in search of food as the season advances, until in
the latter part of July they reach the vicinity of the 100-fathom line south and
west of the Pribilofs, from 50 to 100 miles and more from their rookeries.

A number of sea-lion skins, prepared for use as museum specimens,
were procured on August 4, and two days later a fishing party, sent
out in small boats, covered considerable ground, but returned with

-only three halibut and five small cod. The Albatroess left the Pribilof
Islands on August 10, bound south, and the following morning anchored
off Bogoslof Voleano, on which the Bering Sea commissioners and
several dfficers of the ship were landed for the purpose of making
observations. The following interesting notes based upon this visit
are from the report of Lieut. Commander Tanner:

Wo noted many changes since our visit the previons year. New Bogoslof was
still active, smoke and steam escaping through numberless crevices throughout the
whole mass from the water's edge to the summit. It was at least 100 feet lower,
and was otherwise changed in outline; what bad Leen the rocky pinnacle was now
lying in huge masses strewn down the steep incline, eveu to the surface of the sea.

» » * " - * * »

The old and new volcanoes are about a mile apart and were, a year ago, connected
by a narrow isthmus but little above the level of the sea, composed of fine voleanie
cinders. Now, however, there is an open passage through it several hundred feet
in width near the new cone, the remajnder of the spit extending from Old Bogoslof
having been removed bodily to the westward with a broad sweep. A bar or middle
ground was found a few huudred yards to the eastward of a line drawn between tlhie
cones. * * * The beaches, the banks above mentioned, and the isthimus formerly
connecting the two conos are composed of fine cinders, ashes, etc., lighter than
sand or gravel, and are, in consequence, washod back and forth with overy heavy
gale. * " * Agca-lion rookery referred to in former reports, ncar the base of
0Old Bogoslof, was occupied as usnal. ‘This colony is notable for the unusunal size of
some of the old Lalls. They seomed quite tame, permitting several of the sbore
party to approach close to them before showing signs of fear; their location being
remote from the usual routes iy Bering Sea, thoy are seldom disturbed.

Unalaska was reached in the evening of August 11, and on the 13th
the ship passced out into the North Pacific Ocean, through Unalga
Pass, bound for the northern end of Vancouver Island. Thence the
inland passage was taken to Tacowma, Wash., stops being made at Alert
Bay, Departure Bay, and Port Townsend. At Alert Bay the salmon
cannery and Iadian village were visited, and a collection of the native
hunting and fishing implements was made for the World’s Columbian
Exposition. The commissioners left the ship at Tacoma on August 22,
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STRAIT OF JUAN DE FUOA.

As the season was too far advanced when the Albatross reached
Tacoma from the special trip to Bering Sea to justify her returning
north for the purpose of covtinuing the fishery investigations in the
Alaskan region, instructions were issued to make a thorough study of
the fishing-grounds in the Straits of Juan de Fuca and Puget Sound,
where practically no work of this character had hitherto been under-
taken. Scarcely more than a week elapsed, however, after starting
upon this ingniry before it was iuterrupted, and very little was accom-
plished, therefore, beyond running a few lines of dredgings and fishing
trials through a part of the Straits of Juan de<Fuca.

The investigations wero taken up on August 27 and terminated on
September 4, having been carried through the strait from the longi-
tude of New Duungeness to the vicinity of Cape Flattery. A large
amount of lite was obtained through the agency of the beam trawl, and a
change in the character of the bottom fauna was observed as the mouth
of the strait was approached, deep-sea types forming a more conspicuous
feature of each haul. The surface, howeveyr, was found to be almost
barren of life at this season, a few small crustaceans beiug about the
only forms taken in the tow nets during the day, although large num-
bers of jelly-fishes came to the surface after dark. On August 28,
between Neah Bay and Cape Flattery, a single spocimen of the true
cod (Gadus morrhua) was secured in the beam trawl, the first example
of this species taken by the Albatross south of the Alaskan coast. The
fishing trials were of great interest, but untortunately they were not
continued long cnough to permit of entircly satisfactory conclusions
respecting the extent of the fishery resources of this sheet of water.
The work accomplished may be bricfly summarized as follows:

On the first day the beanr trawl was used from off New Dungeness’
to the neighborhood of Race Rocks in depths of 80 to 100 fathoms, and
on August 28 six dredging stations were occupied in depths of 98 to
151 fathoms between Neah Bay and Cupe Flattery. Two cod and two
halibut trawl lines were also set on the latter date off Neah Bay in 80
to 100 fathomns of water, hand lines being employed at the same time.
The currents proved too strong, however, for the successful use of
either, and in the course of a few minutes the trawl buoys disappeared
beneath the surface; they were not seen again. The weather was fine
all day and the sea smooth, but during the dredging trials strong and
erratic currents swept the ship about in the most extraordinary man-
ner. Notwithstanding this fact, however, many flounders of excellent
quality, together with other edible fishes and an abundance of shrimps
and crabs, were taken in the beam trawl,

Greater precautions were taken with the fishing trials on August
20, and better success was obtained. One trawl line was first set in
140 fathomws, gravelly bottom, off Neah Bay, both ends being provided
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with heavy grapnels and double buoys, and one end being also secured
to a boat. The buoys were carried under by the current as on the pre-
vious day, but 100 hooks from the end attached to the boat were
recovered, bringing with them three black-cod, the largest weighing 28
pounds. On a second trial in the same locality, both ends of the trawl
line being secured to boats, the entive gear was recovered, the cateh
this time amounting to 14 black cod, averaging 123 pounds each in
weight. Two dredging stations were made the same day in depths of
120 and 125 fathoms. The ship was then obliged to proceed to Vie-
toria, British Columbia, in order to replenish the stock of fishing gear,
but returned again to Neah Bay on the 31st.

The following day four sets with the trawl lines and four hauls of
the beam trawl were made between Neah Bay and the Vancouver shore
on the opposite side of the strait in depths of 136 to 152 fathoms., A
cultus-cod weighing 29 pounds was captured in the beam trawl, the
catch with the trawl lines comprising a few black cod, red rockfish, and

"dogﬁsh, but in some places the currents were so strong thut nearly all
the hooks were stripped of their bait. Ouly a few dogtish were taken
on the trawl lines daring September 2 between Neah Bay and Pillar
Point, but the beam trawl used in fonr positions, in 53 to 123 fathoms,
secured an abuandance of edible flounders and a dozen young cod. On
the 3d three sets with trawl lines were made between Pillar Point and
Port Angeles in 64 to 95 fathowms, taking only a few dogtish, and one
dredging station was occupied in 92 fathoms. Flounders, herring,
perch, butter-fish, scalpins, a salmon trout, and other species were
secured by seining on the beach at the latter Dblace.

The following day, the last one of the trip, was utilized in running
a line of dredging and hand-line fishing stations diagonally across the
strait from off Port Angeles to the vicinity of Victoria, the depths
ranging from 40 to 46 fathoms. Nothing at all was taken with the
hand lines, the currents being so strong that it was quite impossible to
keep the hooks on or near the bottom, except close to land. Lieut.
Commaunder Tanner concludes his account of this investigation as
follows:

N

We have demonstrated tho existence of severil species of sea fishes in the open
waters of the Straits of Fuca, and have also shown the impracticability of taking
thew in paying quantities by the usual methods.  Should the black-¢od ever take
the place it deserves in the market, means will doubtless be devised for its capture,
even in the straits, In the vicinity of Capo Flattery the currents reach the bottom
with strong scouring effect, and the state of tides on the snrface is no indication of
their condition at the bottom. A heavy, confused swell will also be encountered,

ovon in tho calmost weatlior. Of course, this soon becomes modified aftor passing
up the straits.
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SURVEY TOR A CABLE ROUTE BEIWEEN CALIFORNIA AND THI
IAWAIIAN ISLANDS.

By an act of Congress approved March 2, 1891, special provision was
made “To enable the President to cause eareful soundings to be made
between San Franciseo, Cal., and onolulu, in the Kingdom of the
Hawaiian Islands, for the purpose of determining the practicability of
the laying of a telegraphic cable botween those points”  This survey
was placed under the direction of the Secretary of the Navy, but a suit-
able naval vessel not being available for the work, the services of the
Albatross were requested, aud by instruction of the President she was
accordingly detailed for that purposec. While it was regarded as
unfortunate that this steamer should so soon again be diverted from
her legitimate fishiery inquiries, there was cause for congratulation in
the fact that so favorable an opportunity was thus presented to demon-
strate once more her eminent fitness for this class of llydrbg‘mphic
investigations, similar surveys having previously been executed for the
Navy Department Dy the same ship in the Caribbean Sea and about
the Bahama Islands, In the field of work for which the Albatross was
specially construeted, means for taking aceurate soundings in all depths
of water constitute one of the principal requirements in locating and
defining the fishing-grounds, and to this end the most approved appli-
ances have always been provided. In fact, no other vessel afloat is so
perfectly equipped in respect to all inquiries relative to the physical
aud the natural-history features of the sea, and none has been more
effectively employed, thanks to the untiving energy of her accomplished
commanding ofticer.

Upon arriving at San Francisco from the Strait of Juan de T'uca the
only material alteration required in preparation for the cruise was in
the direction of increasing the coal eapacity, which was readily accom-
plished by changing the laboratory storeroom into a temporary bunker.
The ship was placed at the disposal of the Secretary of the Navy on
September 18, but owing to delays, mainly caused by the necessity for
awaiting supplies, the work was not actually taken up until October 9,
1891. Two lines of soundiugs were ruu, one toward the Hawaiian
Islands, the other on the return trip, which was completed January 15
following. The results of the survey have been published in the form
of a report to Congress by the Secretary of the Navy,* in which, doubt-
less through inadvertance, no credit is given to the Fish Commission
for its participation in the work. A more detailed account of the cruise
will be found in the report of Licut. Commander Tanner, printed in
the appendix to this volume.

* Report of the resulls of tho survey for tho purpose of determining the practica-
bility of laying a tolegraphic cable betwoen the United States and thoe Hawaiian
Islands, Pirty-second Congress, first session, Senate Lx. Doc. No. 153, 1892. 28
pp-, and several charts, diagrams, and photographic reproduotions.

¥ C 92—VIX
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A number of years previously the U. S, S. Tuscarora had run a line
48f soundings between San Francisco and the Hawaiian Islands, and it
was proposed that the new line be made to the northward of the course
taken by that ship, with stops for soundings at intervals of 10 and 2
miles, The plan finally adopted and earried out was suggested by
Lieut. Commander Tanuer, namely, to begin the line off Salinas Land-
ing, in Monterey Bay, carry it thence through the deep gully which
approaches the land very closely at that plaece, and having reached
the open sea, to proceed practically along the arc of a great cirele to

the castern end of Oahu Island, passing about 40 miles to the north-

ward of the Zwscarora’s submarine mountain, an clevation of about
1,400 feet above the surroundiug ocean bed. The survey at the castern
shore end was first completed, and subsequently, with a full supply of
coal, the main part of the line was run between the dates of November
7 and 21, TFrom 10 to 12 soundings were gencrally made cach day, the
depths, outside of the continental platform at each end, ranging from
2,000 to over 3,000 fathoms, except in a few instances. The ship
remained about the Oahu Island until December 11, surveying a route
for the shore end of the cable, making some nceded repairs, and con-
ducting natural-history iuvestigations by means of the beam trawl and
tangles. The naturalists also took advantage of the opportunity to
secure @ large and fine collection of the shore fishes.

Realizing the importance of obtaining still further information
respecting the contonr of the ocean bottom between the two countries,
and having no instructions to the contrary, Licut. Commander Tanner,
on leaving the Hawaiian Islands, carried a second line of soundings
eastward along a rhumb line which intercepted the great-circle line
about 35 miles off Salinas Landing. On neither of these lines did the
ship encounter the submarine elevation discovered by the Tuscarora.

Stormy weather was met with during both trips, and it was espe-
cially severe during the sccond one. The completion of the survey was
greatly delayed in consequence, and the ship was subjected to unusnal
strain and wear, but escaped any severe damage. After reaching San
Francisco orders were issued to make preparatious for a third sound-
ing trip, this time between Point Conception and Hilo, on the island of
Hawali, dnd the necessary repairs were at once begun, but by the time
they had been completed the ship was required for other service. The
U. 8. 8. Thetis was therefore substituted in her place, and the Albatross
was returned to the Fish Commission on Marew 12, 1892,

During the cable survey, in addition to the ordinary sonnding work,
the samples of the bottom brought up in the cup were examined miero-
scopically; the temperature of the water at the surface and bottom was
constantly observed, series of intermediate temperatures were taken
occasionally, and the density of the surface water was frequently deter-
mined. The rhumb line run by the Albatross has been considered to
have developed the most favorable conditions for a cable route.
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FUR-SEAL INVESTIGATIONS.

On March 15 the dlbatross was detailed to assist in securing infor-
mation required in preparing the case of the United States respecting
the fur-seal fishery of the North Pacific Ocean and Bering Sea, to be
submitted to the Paris Tribunal of Arbitration, for which arrange-
ments were then in progress. This work continued until the end of
the fiscal year and was under the nominal direction of the Secretary of
the Treasury, although the instructious relative to the investigations
emanated from the State Department and the Iish Commission. The
ship left San Francisco on March 20, proceeding first to Port Townsend,
where she was joined by Prof. B. W, Evermanu, as chief naturalist,
and Mr. Joseph Murray, special Treasury agent. The services of an
interpreter for the Alaskan dialects and of two seal-hunters were also
secured. Mr. C. H. Townsend, naturalist of the Albatross, and Mr. A. B.
Alexander, fishery expert, were attached during a part of thé season
to the revenne steamers Corwin and Bear, both of which vessels had
been dispatehed upon similar missions,

The principal objects sought to be attained through the agency of
the Albatrosswere to ascertain if the fur seal has other hauling-grounds
than the Pribilof Islands on the Alaskan coast; to determine what, if
any, relations exist between the American and Asiatic herds, and to
learn as much as possible regarding the habits and movements of these
animals during their migrations northward, The necessity of moving
rapidly from place to place, however, prevented satisfactory obser-
vations relative to the pelagic habits of the seals, but in other respects
the duties assigned to the ship were successfully accomplished.

Starting from Port Townsend on March 31, a course was set to
carry the ship over the usual sealing-grounds at this scason off
Vanconver Island, but owing to stormy weather only occasional seals
were seen, either singly or in groups of two and three. Cook Inlet,
Kadiak, and Prince William Sound were visited in the order named,
and the experienced native hunters and few white inhabitants were
interrogated at ¢ach place. In regard to Cook Inlet, Lieut. Commander
Tanner makes the following statemeut, which applies also to the other
places mentioned :

The question as to whether fur seals werc ever known to haul ont in or near
Cook Inlet was awmong the many interesting subjects presentod for solution.
Inquiries were mado among men who have passed their lives in hunting ovor the
region under discussion, and the fact that none of them ever saw a seal hauled out
would seem to settle the question conclusively. The furseals pass along the shores,
and sometimes enter Cook Inlet in small numbers when they are on their way to
Bering Sea; they sometimes loiter about & few days, and then an occasional one is
killed, providing there are no sea otter about; but shionld the presenco of the latter
be suspected, the seals will remain undisturbed by the otter hunters.

The past winter had been the most severe one known for many years,
causing much suffering, and this was subsequently found to be the
case at all places in Alaska visited by the A4latross. During one day
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hand-line fishing was tried on a bank several miles off’ Soldovoi, at the
mouth of Cook Inlet, where, according to tradition, cod and halibut
are exceedingly abundant. The bottom indications proved favorable
for those species, but no fish were taken, and if they resort to this
locality it is probably at some other time of the year. The region is
worthy of further examination, especially in view of the proximity of
good harbors, native settlements, and supphcs of wood, coal, and fresh
water.

About Port lut:che% Prince William Sound, cod and herring were
found to be abundant, the former species bemg taken by the natives.
Specimens were c;mght, from the deck of the Albatross by means of
hand lines, and, although rather small in size, they were of good
quality, Herring were also captured in considerable uumbers by
seining along the shores, The pursuit of the sca otter has been the
principal occupation of the natives at this place, as in Cook Inlet and
along most of the coast and islands further westward.

Before starting on the return trip to Port Townsend, a short time
was spent in investigating the positions of several dangers to naviga-
tion which have been reported to exist in this region. Hydlographlc
office chart No. 527 shows a rock iu latitude 590 31/ N., longitude 144°
43’ 'W., where, however, the Albatross failed to discover it. In 1888
the Albatross also disproved the occurrence of Pamplona Rocks in one
of the positions assigned to them, namely, latitude 59° 03’ N, longi-
tude 1420 40’ W, and it now proceeded to run a careful series of sound-
ings with respect to the other position given, in latitude 59° 35’ N,
longitude 143° 04’ W. In this locality, however, the least depth
observed was 114 fathoms, the greatest being 504 fathoms. The results
of the survey are thus described by Licut. Commander Tanner:

The various courses during the day practically paralleled thoseof 1888, when the
Albatross made her first search for the rocks, and, both days being ciear during the
time of search, the masthead lookout would have noted anything above water at
least 10 miles on either hand; hence we gy conclude that theso vigias do not exist
within the belt 40 miles in width and 100 in length, over which our reconnoissance
extends.

A briet stop only was made at Port Townsend, the ship proceeding
thence, on May 10, directly to Unalaska, which was reached on the 18th.
On the 22d of the same month the Albatross left the latter place for a
cruise to the westward among the Aleutian Islands and as far as the
Commander Islands off the Siberian coast, during which much impor-
tant information was gathered regarding the fur seals and the fishes
along that route. The settlement at Nazan Bay was reached while the
hunters, who follow the sea otter among the Andreanof and Kryei (Rat)
islands, were still at home. The Atka mackerel (Pleurogrammus
monopterygius), an excellent food- fish, is here taken to.a limited extent
and constitutes an important item in the native food supply. It
appears on the shores of the Aleutian Islands, from Atka westward, in
the spring, in large schools, which hover closely about the kelp beds,
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especially favoring the passes or exposed points where strong currents
prevail. This habit would preclude the usc of purse seines for their
capture, but they can readily be taken by other methods. With respect
to seals, Licut. Commander Tanner states:

The agent and soveral of the oldor and most intelligent hiunters testified regarding
the movements of fur seals, and were unanimons in the opinion that the herds do
not use the passes betwoeen Amukta and Great Kiska islands in their migrations to
and from Bering Sea. Only seattoring seals have been seon by them in the Andrea-
nof and Kryeci islands, and they were mostly gray pups, which appear from Septem-
ber to November, usually after northerly gales; they are never scen during the
winter. They are captured whenever opportunity offers, and the flesh nsed for food,
it Being considered a great delicacy; the sking are eithor nsed for domestic purposes
or 80ld to the company. A dozen seals a year would probably bo a fsir average for
the Atka hunters. ’ 7

Attn Island was next visited. The occupation of the natives is the
game here as at Nazan, the hunting-grounds embraciug their own
island, Agattu, and the Semichi group. This was formerly a rich sta-
tion, but the sea otters have been steadily decreasing in abundance,
and are now scarce. Halibut are taken in small quantities in the
spring, while cod are present at all seasons. The Atka mackerel is
abundant from April to September and forms an important article of
food. The coundition of the peoplo at this place, espeeially the women
and children, was so deplorable from the lack of proper food, owing to
the severe winter, that snflicient rations were issued to them from the
Albatross to relieve their wants until the arrival of the supply vessel.
The native hunters, aceording to Lieut. Commander Tanner, were prac-
tically unanimous on the following points:

I'ar seals are seldomn scen about Attu, Agattu, and the Semichi Islands, and thoy
have never been known to hanl out except when wounded; two or three instances
areremombered of wounded scals having beenshot while hanled out torest.  Twenty-
five or thirty ycars ago the older hunters recollected secing them in small squads about
tho kelp beds, during the month of June, feeding on Atka mackerel. They never
saw any seals east of the Semichis, nor had they ever seen any about during the
winter season,

It will be romembered that the Atka hunters did not believe that the Pribilof herd
used the passes west of Amukta Island; the Attu men never saw fur seals east of the
Semichi group, and the .1{batress experienco in traversing the whole length of tho
Aleutian Archipelago from Unalaska to Attu without seeing oven a single individual
seems to confirm the native belief that the Commander Islands herd do not enter or
Jeave the sea east of Attu and the Pribilof herd donotenter or leave west of the Four
Mountain Pass.

A line of soundings was run May 29 and 30 across the wide entrance
into Bering Sea from Attu Island, the westernmost of the Aleutian
chain, to Copper Island, of the Commander group. Only deep water

ras found in this space, the maximum depth discovered being 1,996
fathoms, about 30 miles off Copper Island. The Commander Islands
are loeated at the eastern edge of the continental platform off the
Kamchatkan coast, and appavently have no direct connection with the
Aleutian chain. '

On May 31 tho Albatross reached Nikolski, on Bering Island, the
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residence of the governor, Col. N. A. Grebnitzky, whohad been advised
by his government of the mission of the ship, and who did everything
in his power to render it successful. The experienced native hunters
on these islands are couvineed that the seals which resort to the
Pribilof and Commander islands do not mingle, and that those on the
western side spend the winter along the Kurile Islands of Japan.
The authorities also stated that the fur seals were fast decreasing on
the rookeries of the Commander Islands, which fact they attribute to
the indiscriminate slanghter of all ages and sexes by the pelagic
sealers. Specimens were obtained from one of the rookeries on Bering
Island for comparison with others from the eastern herds. The natural-
ists secured from one of the natives a very nearly perfect skeleton of
the extinct Arctic sea cow (Rhytina stelleri), which is now in possession
of the U. 8. National Muscuin in Washington. A partial survey of
Nikolski Bay was likewise made by the Albatross. The ship proceeded
on June 3 to Copper Island, where observations were made on Polatka
rookery, and some additional seal specimens were obtained.

The population of the Commander Islands at the time of the visit of
the Albatross was 656, 20 being whites and the remainder natives.
The management of affairs here is excellent and constant employment
is given to the inhabitants, all of the able-bodied men and larger boys
being occupied on the rookeries during the scaling season and in hunt-
ing the blue fox in the winter, Protection for the rookeries is provided
in the following manner:

A small guard is maintained for watching over tho rookeries. The privates are
selected from the native youths hetween t.h_e ages of 15 and 21; they serve three
years without further compensation than their share of the family fund. The non-
commissioned officers are Russians. While the guards are stationed at the rookeries
they occupy barabaras, usually sitnated oun the blufis overlooking the beaches, and
are not allowed to approach a rookery except to repel pouchers. It is their first
duty to give the alarm in case boats are scen approaching and warn them off.  If the
warning is not heeded, they are to drive the seals into the wuter, and if the poachers
still persist in landing or do not depart, they are to fire upon them, using sufficient
force to drive them away.

The regulations enforced on the seal roolkeries of the Commander
Islands are more stringent than those relating to the Pribilof group,
and the same is also true with respect to sea-otter hunting as compared
with the waters within the jurisdiction of the United States. Thereis
a close season for sea otters extending from Juue 1 to February 1 of
each year (according to the Russian culendar), and during the open
season the number which may be taken is prescribed. On and about
the sea-otter rookeries only spears and nets are allowed to be used,
firearms being permitted only at distances of 5 or more versts from the
rookeries. Females and yearling pups caught in the nets must be set
free. All persons are forbidden to go on or near the sea-otter rookeries
during the breeding season; neither shall they make a camp on or near
arookery during the same period, nor build a fire, or be the cause of
any kind of smoke.
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Fifteen reindeer introduced on the islands in 1881 have increased to
about 300, and the herd ds still protected. The natives also have small
herds of Siberian cattle, which are hardy and find ample subsistence
the year round. Lieut. Commander Tanner suggests that the same
breed of cattle might advantageously be introduced on the inhabited
islands of the Aleutian chain, where the rapid extiuction of the fur-
bearing animals will soon make it difficult for the natives to obtain
food. 'This important matter deserves prompt consideration.

Trom Copper Island the Albaiross returned to Tort Townsend by
way of Unalaska, and on Juue 30 she left Departure Bay, British
Columbia, where she had been coaling, on another cruise to Bering Sea.

Between July 1, 1891, aund the same date in 1892 the Albatross was
at sea 206 days, during which time she steamed 24,991 knots and mado -
601 soundings, mostly in the deep sea, 39 dredgings, and 30 tow-net
stations, the intermediate tow net being employed at many of the latter
in considerable depths of water. ‘

ATLANTIC COAST.
OYSTER INVESTIGATIONS IN CHESAPEAKE BAY,

Tangier and Pocomoke sounds.—The survey of this important oyster
region begun on May 15, 1891, was continued until November 28 fol-
lowing, when, owing to inclement weather and the presence of many
fishing boats upon the grounds, it was closed for the year, although
the dredging trials had not been entirely completed. 1t is proposed to
finish the latter during the sninmer of 1892. The scope of this inves-
tigation and the plans adopted for carrying on the work were described
in the last annual report.  Similar inquiries had been conducted in the
same waters by Lieut. Francis Winslow in 1878 and 1879 and by Dr.
W. K. Brooks a few years later, and it was expected that by repeating
tho exawminations conclusions might be reached of more than local
significance.

The work was earried on by means of the steamer Fish Hawk, Lieut.
Robert Platt, U. 8. Navy, commanding, and the steam launch Petrel,
the latter replacing the Fish Hawk during its temporary absence in
connection with the experiments relative to the hatching of the Spanish
mackerel, and subsequently remaining on the grounds until the end of
the season, being required for the examination of the shallow-water
areas which could not bereached by thelarger vessel.  In many places,
moreover, it became necessary to resort to the use of small flat-bottomed
boats, especially near the shores and between the islands. Mr. John
1. Battle acted as chief assistant in the hydrographic work and alse
had charge of the observations upon the material secured by dredg:
ing. HMe was aided by Mr. J. Percy Moore, of the University of
Pennsylvania, until September 1; by My, B3, L. 1Tardin and by Mr. W.
C. Kendall after the middle of July. TIn addition t~ his other duties
Mr. Moore spent considerable time in conducting special researches



CIv REPORT OF COMMISSIONER OF FISH AND FISHERIES.

respecting the biology of the oyster. A person well acquainted with
the oyster-grounds of the region was also employed as an oyster pilat,

Owing to the fact that nearly all the original triangulation points
established by the Coast and Geodetic Survey had disappeared and
that the coast lines had been materially altered Ly currents since the
construction of the charts now in use, some delays occurred in the
placing of new signal stations, which it was necessary should be located
with much eare to insure aceuracy in the positions of all dredging and
sounding stations. The region was divided into three sections, to be
investigated in suecession, the instructions being to complete the work
in one before beginning upon another. The southern half of Tangier
Sound, between its mouth and latitude 380 N, was first taken up and
the hydrographic observations relating to it were practically completed
by July 18. Between that date and August 1 the examinations were
carried over the very shoal area between Taungier and Smith islands;
gsome time was spent in studying the advantages of the region for the

- establishment of an experimental oyster station, which is much needed;
and lines of density observations were run back and forth across the
sound at different times of the tide. The Fish Hawek having returned
by this time, the dredging investigations were started August 3 and
were completed on the 28th of the same month.

Beginning then in the northern part of Tangier Sound, the inquiry
was continued there until October 22, the hydrographic and density
observations as far north as Clay Island light-house, and including also
Manokin and Great Annemessex rivers, being completed by that date,
aswell as someof thedredging lines. The regular oyster-fishing season,
however, had opened in the meantime and hundreds of dredging bhoats
were at work, making it impossible to carry on the investigation in a
continuous and satisfactory manner. It was also considered that the
thorough raking which the grounds were then receiving would render
the results to be obtained by the dredgings of the Fish Hawlk of little
value for comparison, so the vessel proceeded to Pocomoke Sound,
where the month of November was spent in dcelineating the oyster
beds.  In this shallow area of water the sk TTaick was only uscful as
a base of operations, the work being entirely carried on by means of
the steam launches and rowboats. No dredging was attempted.

By the methods employed in conducting this investigation the out-
lines of the oyster-grounds, the areas of rank and scattered oyster
growth, and the barren grounds were all determined and marked out
as a part of the sounding work, the dredge being used to supplement
the results thus obtained, to ascertain the actual proportion of living
oysters to dead shells, the relative number of cach size, the amount of
spat, and the general condition of the gronnds. The proportions were
caleulated to the square yard, the dredge employed having a width of
exactly 3 feet in the opening of the month and the distance over which
it was dragged each timebeing accurately determined, As this branch
of the work was completed in the southern half of Tangier Sound just
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before the opening of the oyster season, the information obtained can
be relied upon to show the true condition of the grounds in that region
during the latter part of the customary period of rest which is allowed
them every ycar.

A final report upon this survey has not yet been prepared for publi-
cation, but the priucipal results obtained, including maps illastrating
the outlines of the oyster beds and the relative abundauce of oysters
in different parts of the two sounds, have been communicated to the
governors of Maryland and Virginia, both of which States are now
considering measures for the improvement of their oyster fisheries.

In addition to his regular duties in recording the character and
condition of the material obtained by dredging, Mr. Moore made many
interesting observations upon the younger stages ol oysters following
their fixation and until their shells had attained a diameter of three-
quarters of an inch.  He also sneceeded in rearving the embryo oysters
as far as the larval-shell period, when they all suddenly disappeared, as
they did in the experiments made by Prof. John A. Ryder and ILieut.
Francis Winslow. No light was thirown upon the causes of this dis-
appearanee.

Mobjack Bay.—During the last of May, 1892, an oyster survey, iden-
tical in its purposes and methods with that conducted the previous
year in Tangicr and Pocomoke sounds, was begun in Mobjack Bay,
Virginia, the lanneh Petrel being detailed to make the delineation of the
oyster beds and adjacent bottom, over which it was intended to run
dredging lines later in the season by means of the steamer Fish Hawk.
This investigation was still in progress at the close of the fiscal year,
at which time the sounding operations in the bay proper were well
under way, but it was expected that some time would be required to
finish the survey in the triQutary creeks, which contain beds of con-
siderable importance. The work was in c¢harge of Mr. John D. Battle,
assisted by Mr. W, F. Hill and Mr. B. L. Haxdin,

Delincation of public oyster-grounds by Virgivia.—During the spring
of 1892, under an act of the State legisluture, arrangements were com-
pleted by the governor of Virginia looking to the delineation or marking
off of the natural oyster beds in the waters of that State by right lines,
with the ultimate object of retaining the arcas so inclosed as publie
grounds and ot grauting the usc of any suitable bottoms outside of
those limits to individnals for oyster cultural or planting purposes.
The benefits to be derived by fixing the outlines of all grounds held
open to the public, so that their boundaries may readily be determined
at any time Ly bearings from the shore or by sextant angles, unless, in
fact, they be actunally buoyed out, and by establishing theiv status
permanently through legislative enactment to avoid constant interfer-
ence through the eourts, will be thoroughly appreciated by everyone
who feels a genuine interest in the advancement of this important
fishing industry.
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The State is to be congratulated on having at last taken the initial
step toward restoring, on a proper basis, those extensive resources
which have been so rapidly depleted and which, by judicious manage-
;ment, can be made to yield the State a large revenue. State officers
will be selected to act in conjunction with an engincer, who is to be
detailed by the Superintendent of the U. 8. Coast and Geodetic
Survey, in ranning the necessary lines and preparing the maps required.
The careful investigations now being made by the U. 8. Fish Com-
mission relative to the oyster-grounds of Chesapeake Bay have been
accepted as the basis for the proposed delineations, so far as they apply
to the waters of Virginia, and may be finished in time to serve the
purposes of the State. Arrangements have also been made to allow
the State authoritics the use of one of the IFish Commission launches
during the summer of 1892.

The food of oysters—With the object of obtaining some needed
information concerning the food of oysters, and the relations of oysters
to their enviromuent in that respect, the services have been secured ot
Dr. John P. Lotsy, of Johns Hopkins University, who will spend the
months of July, August, and September in making a study of this
subject in the vicinity of ITampton, Va. Dr. Lotsy is a native of the
Netherlands, where he had considerable experience in ¢connection with
oyster-cultural experiments before coming to this country. Questions
relative to the feeding of the oyster have, however, already received
much attention from employés’of the Yish Commission, and several
important contributions bearing upon this subject will be found in its
publications.

THE PRODUCTION OF¥ SEED OYSTLERS.

Before the close of the fiscal year arrangements had been made with
Dr. John A. Ryder to continue some novel experiments respecting the
collecting of oyster spat by a new system, which had been given a par-
tial trinl during the previous smmmer at the marine biological labora-
tory of the University of Pennsylvania, located at Sea Isle City, N. J,
The system in question consists in distributing oyster shells or other
materials suitable for the fixation of the spat over horizontally placed
wire screens, supported on posts near the surface of the water in close
proximity to beds of oysters. The advantages claimed for this method
are, the more favorable position given to the collecting surfaces and the
fact that areas of muddy bottom not suitable for oyster planting can
also be utilized for this purpose. In case natural oyster beds are not
properly situated for supplying the spat desired, artificial beds can be
arranged on similar platforms, at a lower level than the collecting sur-
faces, during the spawning season. The cost of the plant is compara-
tively little, and the success met with in 1891 encourages the hope that
the experiments may lead to results of practical importance,
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FISHERY INVESTIGATIONS IN CHESAPEAKE BAY.. AND ADJACENT
WATERS.

In the latter part of June, 1892, the schooner Grampus was detailed
to conduct investigations in the lower part of Chesapenke Bay and in
the adjacent waters of the open ocean, with the special object of deter-
mining the distribution and abundance of fishes thronghoutthat region.
The iuquiry was in charge of Capt. A. C. Adams, commanding the
Grampus, with Mr, W, C. Kendall as naturalist, and it was continued
into the next fiscal year. The vessel hias been fitted out with dredges,
beam trawls, trawl and hand lines, and with the necessary instruments
for observing the temperature and density of the waters. Being with-
out steam power, however, it is not expected that very effective work
can be accomplished by dredging, and collecting will chiefly be carried
on by the ordinary methods of the fishermen, Scarcely anything has
hitherto been done in the region indicated in the way of studying the
bottom fishes, although the ficld is one of great importaucein view of the
extensive commercial fisheries whicl it has supported for a long period.
Occasional dredgings were made some years ago within the limits of
" the bay by the steamer Fisk Hawk, and on the ocean bottom outside
by the steamer Albatross, but those investigations contributed little
information of direct practical importance.

PIHYSICAL INQUIRIES.

The physical inquiries which bad been carried on off the southern
coast of New England during the previous two sununcrs, under the
direction of Prof. William Libbey, jr., of Princeton Oollege, were cou-
tinued during the scasou of 1891, from June 30 until September 1. As
the Coast Survey steamer Blake could not be spared again for this
work, the lines of observing stations were run exclusively by the
schooner Grampus, the light-ship on Nantucket New South Shoal being
also utilized as before, through the courtesy of the Light-Ilouse Board,
for the taking of supplementary observations. Irof. Libbey remained
in charge of operations, and was agsisted by Prof. M. McNeill, Prof.
C. G. Rockwood, Pref. FI. B. Thomson, Mr. S. T. Dodd, Mr, L. S. Mudge,
and Mr. W, H. Dodd.

The work was conducted on essentially the sane plan as in 1889 and
1890, but as only one vessel was employed the scope of the observa-
tions was materially less than in the latter year. A complete account
of the methods pursued will be tound in the last annual report. The
principal object of the investigation is to determine the physical charac-
teristics of the belt of water bordering the coast through which many
important fishes pass during their seasonal migrations north and south,
the changes occurring therein, and the causes produeing such changes.
To accomplish this purpose it i8 necessary to obtain at different times

of the season many parallel series of surface and intermediate tem-’



CVIIT REPORT OF COMMISSIONER OT FISH AND FISHERIES.

peraturc observations at right angles to the shore line, together with
corresponding meteorological observations for comparison with thein.
It is expected that Prof. Libbey will soon be ready to announce the
results of the work so far completed.

The Light-House Board and the Southern Pacific Railroad Company
have continued to cobperate with the Iish Commission in seeuring con-
tinuous series of water-temperature observations at many places along
.the Atlantic seacoast and on some of the Western rivers. This service
ig rendered gratuitously, and in the case of the light-house ﬁeeperﬁ at
least at their own personal volition, not being regarded as a part of
their regular or official duties. The records now on hand cover a period
of many years, and are of great value in connection with the study of
the migratory habits of our food-fishes. Mr. H. R. Center is now
engaged in making reductions of the daily obscrvations to averages of
ten-day periods for publication in tabular form. The places at which
observations were made during the past year are as follows:

Temperaiure stalions on the Atlantic coast.

Stations of the Light-TIouse Service:

Coast of Maine: Petit Manan Island, Mount Desert Rock, Matinieus Rock, Segnin
Island, Boon Island.

Coast of Massachusetts: Race Point, Pollock Rip light-ship, Great Round Shoal
light-ship, Nantucket New South Shoal light-ship, Cross Rip light-ship,
Vineyard Sound light-ship.

Coast of Rhode Island: Brenton Reef light-ship, Block Island southeast light.

Long Island Sound: Bartlett Reef light-ship, Stratford Shoal light-ship.

Coast of New York: Sandy Hook light-ship.

Coast of New Jersey: Abseccon Inlet light, FivesIPfathom Bank light- s,]np

Delaware Bay: Fourteen-Foot Bank light-ship.

Const of Virginia: Winter Quarter Shoal light-ship.

Chesapeake Bay: Windmill Point, Stingray Point, Wolf Trap Bar, York Spit,

Coast of North Carolina: Bodys Island, Cape Lookout, Frying Pan Shoals light-
ship.

Coast of South Carolina: Rattlesnake Shoals light-ship, Martin’s Industry Shoal
light-ship.

Coast of Florida; Fowey Ro:ks, Carysfort Reof, Dry Tortugas.

Stations of the 1'ish Commission:

Gloucester and Woods ioll, Mass.

Fort Washington and Bry.m Point, Potomac River, Ma,ryhnd

Washington, D. C.

Temperature stations of the Pacific Slope.

Stations of the Southern Pacific Company:
Sacramento River, at Tahama and Yolo Bridges and Kings Landing, Cal.
Jleather River, at railroad crossing, near Marysville, Cul.
American River, at railroad crossing, California,
Mokelumne River, at Lodi, Cal. :
Tuolunmne River, at Modesto, Cal.
San Joaquin River, at the upper and lower railroad crossings, California,
King River, at Kingsbury, Cal.
Colorado River, at. Yuma, Ariz.
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The Fish Commission is under obligations to the U. S: Weather
Bureau for the comparison with standards of a series of Negretti and
Zambra deep-sea thermometers, and for information supplied for the
use of Prof. Libbey in connection with the physical investigatious of
the sclivoner Grampus.

WOODS IIOLL LABORATORY,

The Taboratory at the Woods Holl Station of the Fish Commission
was opened as usual for the sammer season on July 1, 1891, but sev-
eral persons arrived there and begau their studies during the previous
month. The biologists in attendance were Dr. 1. V. Wilson, assistant
in charge of the laboratory; Prof. F. 1L Ilerrick, of Adelbert College,
Cleveland, Ohio; Prof. Williun Patten, of the University ot North
Dakota; Dr. James L. Kellogg and Dr. B. J. Couklin, fellows of Johns
Hopkins University; Dr. W. McM. Woodworth, instructor'in Harvard
University; and Prof. II. T. Ternald, of the State College of Pennsyl-
vania. The Commissioner and Dr. T. H. Bean, ichthyologist of the
Commission, were also present during wmogt of the summer, and Prof.
William Libbey, jr., with his assistants on the schooner Grampus, were
at the station from time to time.

Dr. Wilson, who has been employed at the Jaboratory continuously
since May, 1888, was engaged chiefly in thestudy of the embryology of
certain sponges, preparatory to a visit to the coast of Florida, which it
was proposed to make the following winter, with the object of investi-
gating the development of the commercial sponges and of conducting
experiments relative to their artificial propagation. On August 31,
however, lie resigned his position oun the Commission to accept the chair
of biology in the Unijversity of North Carolina, much to the regret
of his associates. Prof. Merrick continued his researches on the life-
history of the lobster, paying most attention to the phenomena whicly
accompany the metamorphoses of the younger stages. Prof. Patten
was chietly occupied with observations respecting the varicty of ways
in which the embryo of Limulus, or the horseshoe crab, develops, finding
the number of abnormal embryos and the grades of abnormality to be
unusually large with this peculiar species. Messrs, Kellogg and Conk-
lin were at work upon the anatomy, embryology, and habits of several
edible and harmful mollusks, important species in connection with the
commercial fisheries of the Atlantic coast.  Their inguiries in this direc-
tion had been taken up previous to this sununer, and were continned
later in the yecar at the laboratory of Johns Hopkins University.*
Prof. Fernald made a study of the development of several crabs, and
Mr. Woodworth continued for o few weeks his researches on the life-
history of the parasitic planarian which infests the gills of Limulus,

*A contribution to our knowledge of the morphology of Lamellibranchiate mol-
lusks. By Jumes L. Kellogg, Pil. D, Bull. U. 8, Fish. Comu., X, for 1890, pp. 389-436,

plates LXXIX-XCIV.
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Mr. Vinal N, Edwards, who has been attached to the Woods Holl
Station since it was first established in 1871, continued during the entire
year his observations upon the natural history and temperature of the
waters in this region, in addition to the assistance which he rendered
in connection with the fish-enltural work. His duties in the line of
scientific inquiry consist in keeping a daily record of all fishes present
in this neighborhood, 50 far as the same can be determined by observing
the catches made by the fishermen, and by making frequent collecting
trips with seines, gill nets, tow nets, ete., to all parts of Vineyard Sound,
Buzzards Bay, and other neighboring waters.

One of the most important and significant discoveries which he has
made in recent years relates to the spawning habits of the menhaden,
The very young of this species abound during the entire snmmer in the
brackish waters of several creeks or small rivers which empty into
Buzzards Bay, such as the Acushnet River and the Warcham River,
and their incredible numbers, taken in connection with their small size,
precludes their having entered these streams from the sca.  The adult
menhaden come into these waters to spawn in the spring, but what has
diverted attention from this habit is the fact that they do not school at
the surface at that season, and consequently their early movements
have generally escaped the notice of the fishermen. Since Mr, Edwards
first made known these observations information has been received that
the young have been found just as abundantly in similar situations on
the coast of New Jersey and in Chesapeake Bay, and a careful search
would undoubtedly disclose their presence along the entire range of
coast to which the menhaden resort. Whether or not the spawning
takes place exclusively in the spring has not been determined, but
nearly ripe menhaden have been captured in the fall, and it is possible
that the season is different on different parts of the coast. Observa-
tions relative to this very interesting problem will be actively prose-
cuted during next year.

Before the eud of June, 1892, a number of naturalists had already
arrived at the Fish Commission laboratory, and work was actively in
progress in advance of the regular opening day for the next season,
July 1. Dr. James L. Kellogg had been employed temnporarily to take
charge of the laboratory during the summer of 1892, and reached there
on June 3. Others present before the close of the fiscal year were
Prof. F. H. Herrick, Prof. William Patten, Dr. H. V. Wilson, and Mr.
Maynard M. Metcalf, of Johns Hopkins University.

Many additions made to the laboratory during the past year in the
way of appliances for research, books of reference, ete., have greatly
increased the facilities for work. Numerous courtesies have been
extended to the Marine Biological Laboratory, which is adjacent to
the Fish Commission station, and many favors in return are to be
acknowledged.
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INVESTIGATION OF INTERIOR WATERS. ‘
MONTANA AND WYOMING.

Extensive investigations were conducted in Montana and Wyoming
by Prof. B. W.Evermann during July and August, 1891, in compliance
with a provision of the sundry civil appropriation bill for the fiscal
year 1891-92, with the objectof determining the advisability of establish-
ing a fish-hatching station in the Rocky Mountain region in one or other
of the States mentioned and of making observations relative to the
selection of a,proper site for such a purposc. From a previous knowl-
edge of the region it was decided that the best conditions for such a
station as had been contemplated would be found eitherin the western
part of Montana or the northwestern part of Wyoming, and the
examinations were therefore limited to the arca so defined, which is
drained by the head waters of both the Columbia and Missouri rivers,
having their origin on the great continental divide. Drof. Iivermann

ras assisted in his field work by Prof. O. P. Jenkins, of the Leland
Stauford, jr., University, and Mr. Burnside Clapham, of Monroeville,
Ind. Supplemental inquiries, having reference mainly to the lower
forms of life living in the same waters, were also carried on by Prof.
S. A. Forbes, of Illinois, later in the season.

In order to comply fully with the requirements of the case, it was
necessary to conduct this survey on a somewhat more comprehensive
basis than had been usual in the past, comprising a careful study of
the physical features of all the important lakes and water-courses and
of the different fishes which inhabit them, whether useful or otherwise,
together with the conditions of environment now existing or essential
to their welfare, as also to that of other species which it might be
deemed advisable to introduee, and, likewise, the detailed examination
of all places which might appear guitable for fish-cultural operations of
the character proposed.

The following account of the water systems of this region is extracted
from the report of Prof. Evermann:* .

By far the greater part of Montana, nearly all that portion lying east of the merid-
ian of 112° 30, liea within the Missouri drainage aren. In the northwest portion of
the State tho divide lies more than a degree farther west, and in the southwest the
Missouri drainage extends westward to tho Idaho State line. The Missouri also
drains all of northwest Wyoming, excopting the southwest portion of the National
Park and part of the rogion south of tho Park. This part of Wyoming belongs to

the Columbia River basin, being drained directly by the Snake River and its trib-
utaries. In general it may bo said that the streams of tho Missouri system flow in

*A Reconnaissance of the Streams and Lakes of Western Montana and Northwest-
ern Wyoming, by Barton W. Evermaun, Pit. b.  Publishod first as o Congrossional
document in Report of the Commissioner of I"ish and Fisheries respecting the estab-
lishment of fish-culturnl stations in the Rocky Mountain region and Gult States,
1892 (lifty-sccond Congress, first session, Senate Mis. Doc. No. 65, 68 pages, 27
plates), and reprinted in the U. S. Fish Cowmm. Bull., vol. xI1, for 1891, pp. 3-60,
plates 1-27.
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a northeast or northerly direction. Those tributary to the Clarke lork of the
Columbia flow to the nortliwest, while the drainage into the Snake River or Lewis
Fork of the Columbia is to the sonthwest.

Nearly all of these rivers and crecks are, of course, swift mountain streams; most
of them have their risein small lakes of ¢lear, cold water, highup in the mountains—
lakes which as yet are difticult of access and but little known.  Many of these lakes
are known, however, to be well supplied with trout, while others are wholly with-
out any fish life whatever. Iromn these mountain lakes the swiftly-flowing, turbu-
lent streams make their descent through rocky gorges und cunyons to the valleys
below. Ordinarily tho beds of the streams are very rocky, but now and then are
found more uiot reaches where the streams have sand or gravel beds as they flgav
through small monntain meadows. Then, at other places, there ave rapids and cas-
cades, and in many of the streams are found considerable watgrialls., The best
illustratious of this arc in the numerous magnilicent falls found in the streams
flowing from the great voleanic plateaun coustituting thoe larger part of the Yellow-
stone Nutional Park.  As the stremms loav o this immense sheet ot rliyolite they do so
in great falls, such us those of the Yellowstone, Gibbon, and Lewis rivers. Others
of the same nature are to be found in the country lying to the east of tho Nationa
Park, in the Clarke Fork of the Yellowstone, and other streams of that region. These
falls, of course, s€TVeo 48 MOLS OT less offective barriers to the distribution of fish,
and as a result many of the mountain lakes, though of the mmost suitable character,
go far ng temperature, purity, and abundance of food supply arc concerned, are
wholly barren of fish life of any kind. Thoe larger streants are, as a rule, less swilt,
and,have more sandy and gravelly beds. There are few, if any, sluggish streams in
this rcgian, and all are clear, unless contaminated Ly mining operations,

In the Columbia River basin twenty-four lakes and streams tributary
to the Clarke Fork and ninetributary to the Lewis FFork were examined
by Prof. Bvermann; in the Missouri River basin the examinations
extended to twenty-six tributaries of the Yellowstone River and Lake,
the Madison, Gallatin, and Jefterson rivers, and Prickly Pear Creek.
Descriptions are given of the principal features characteristic of each
of these waters, and their fishes are discussed.

Oune of the most interesting incidents of the expedition was a trip to
Two-Ocean Pass,where the waters of the Columbia and Missouri rivers
virtually meet and provide a limited passageway for fishes from one to
the other, Visits had previously been paid to this locality, which is
situated just south of the southern border of the Yellowstone National
Park, by a few travelers who have given accounts of its peculiarities,
but although Prof, Evermann was there only a short time his observa-
tions have enabled him to' explain its featurcs more completely and
aceurately than any of his predecessors, whosedescriptions of the place
are greatly at variance with one another. Iis report contains a plan
and sketeh illustrating the true relations existing between the several
streaimns.

According to Prof. Evermann—

Two-Occan Pass is a nearly lovel piece of meadow land, surrounded by rather high
bills except where the narrow valleys of Atlantic and Pacific ¢crecks open out from it.
Runnmg back from the hills to the northward are two small canyous; on the opposite
sido is another eanyon of the same character. Down these canyous come the three
wain streams which flow through the pass. The extreme length of the pass from
east to west can not be much Jess thun nnile, while the width from north to south
is perhaps three-fourths of a mile.
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After describing the creeks and the character of their connections in
detail, he adds:

Pacific Creok is a strong stream long before reaching the puss, and its course
through the meadow is well fixed, bnt not so with Atlantic Creek. The west
bank of each fork [of Atlantic Creek] is liable to break through almost anywhero,
and thus send a part of its water across to Pacifiec Creek. It is probably true that
one or more brauches connect the two erecks under ordinary conditions, and that in
times of high watoer a very much greater portion of Atlantic Creek flows across to the
other. At any rate, it is certain that there has been, and usually is, a free water-
way through Two-Ocean Pass of such a character ag to permit fishes to pass oasily
and readily from the Snake River over to the Yellowsione—or in the opposite direc-
tion. Indeed, it is possible, barring certain falls, for a fish 8o inclined to start at
the mouth of the Columbia, travel up that great river to its principal tributary, the
Snake, continue on up the long, tortuons conrse of that stream, and, undor the shad-
ows of the Grand Tetons, enter the cold waters of Pacific Creek, by which it conld
journey on up to the very crest of the Great Continental Divide, to Two-Oceun Pass.
Through this pass it may have a choice ¢f two rontes to Atlantic Croek, where it
begins the journey down stream, Soon it reaches the Yellowstone River, down
which it continues through Yellowstone Lake, then throngh the Lower Yellowstone
out into the turbid waters of the Missonri.

Small trout of the species belonging on the western slope (Salmo
mykiss) were abundant in both Pacific and Atlantic creeks, but the
blob, or miller’s thumb, which occurs in the former, was not observed
in the latter, nor in the waters into which it flows lower down. The
high falls in the Lower Yellowstone River, however, precluile the ascent
of fishes from the Missouri River basin, and the Upper Yellowstone
River, together with the lake of the same name, was evidently stocked
from the west, and alnost certainly by way of Two-Ocean I’ass,

By diligent collecting at the various piaces visited by the party a
fair representation of the fish fauna was undoubtedly obtained, but
owing to the mountainous character of the region and the clear, cold
waters and rapid currents of most of the streams it was not’to be
expected that a great variety of forms would be found. Only sixteen
indigenous species were secured, besides four species which had been
" introduced by the Fish Commission. Theformer comprised four species
of the genus Catostomus, or suckers, six of Cyprinide, or chubs and
dace, four of Salmonide, the Lota maculosa, or ling, and the blob. The
Salmonide were as follows: Coregonus williamsont, or whitefish, taken
in both the Columbia and Missouri River basin; Thymallus signifer, or
grayling, in the Missouri basin; Salmo mykiss, or Rocky Mountain
trout, very abundanton both sides of the Divide; and Salvelinus malma,
or Dolly Varden trout, in the upper waters of the Columbia River, in
Montana. Specimeus of the last-mentioned species have been said to
attain a weight of 12 to 14 pounds.

During the years 1889 and 1890 seven species of Salmonide were
planted by the Fish Commission in eight diflerent rivers and lakes of
the Yellowstoue National Park, each of which coustituted a more or
Jess isolated minor basin, as described in previous reports. Only two
or possibly three of these basins had previously coutained fish of any
kind, and the new-comers were so distributed that only one or two

P O 92——VIIL
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species were placed in each basin.  An examination of these waters by
Prof. Evermann showed conclusively that at least five of the introduced
forms were doing well, two, if not more, having spawned; the white-
fish (Coregonus williamsont), however, had not survived the change,
but as to the seventh species there was no reason to doubt that it was
still living in its new home, although no specimens were observed.
There are several falls in the park which areof such a nature that they
could readily be provided with fishways; -and Prof. Iivermann snggests
that this matter will merit consideration when the species planted ly
the TFish Commission have had sufficient time to become thoronghly
established. By this means several native species which occur abun-
dauntly in some of' the lower courses would be given the opportnnity to
disseminate themselves throughout the npper waters.

Great care was exercised in making the examinations relative to the
selection of a suitable site for a hatching station, in order to be advised
in case Congress should direet its establishment. Three places were

“found to present better advantages for this purpose than auny others,
and they are fully described in Prof. Evermann’s report. They are
Horsethief Springs, in Gallatin County; Botteler Springs, 3 miles south
Fridley; and Davies Springs, 4 miles from Bozeman, all in Montana.
In transmitting this information to Congress the Commissioner recom-
mended the establishinent of a trout-breeding station at one of the
above-named localities, and the same has received favorable considera-
tion. Davies Spring was subsequently selected for the purpose, as
offering, in all respects, the best facilities.

The inquiries by Prof. Forbes, previously referred to, were begun on
August 10 and were completed on September 13,1801, They related to
the lower classes of organisms which coustitute the food of many fishes
at different periods in their life-history, and to the physical eharactoer-
istics of the waters examined. Owing to the difliculty in the way of
making compreliensive collectious of these smaller and more widely
disseminated forms and of observing the conditions of their surround-
ings rendering progress much slower than with the fishes, the investi-
gations were necessarily confined to fewer localities than had been
visited by Prof. Evermann, but the region of the Yellowstone National
Park bad already been covered by Prof. Forbes’s expedition of the pre-
vious sumer, described in the last annual report.

The work of 1891 was mostly limited to the IFlathead region of west-
ern Montana, with visits to Davies Springs, on Bridger Creek near
Bozeman, and to Botteler Springs near Fridley, two sites suggested
for the proposed new hatching station. The waters examined in the
Tlathead system were Flathead and Swan lakes, I'lathead, Swan, and
Ceeur d’Alene rivers, and the Jocko River at Ravalli. A preliminary
paper by Prof. Forbes* gives the general results accomplished during

- “X prelhuinary report on the aal;if.i_c- invem;.’:’-ﬁ?_i';_umu of the Yellowstone
National Park, Wyoming, and of the Flathead region of Montana. By S. A. Forbes,
Bull. U, 8. I"ish Comw,, vol. X1, for 1891, pp. 207-258, plates 37-42.
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both years, and contains deseriptions of the principal features, physi-
cal and biological, of each of the basins studied by him, namely, the
Snake River system, Yellowstone River system, Gardiner River sys-
tem, Madison River system, and IFlathead River system. Many of
the organisms obtained are also described in detail.

As no topographical surveys have been made about Flathead Lake,
its outlines and dimensions are still matters of conjecture, but it is said
to be about 24 miles long and from 12 to 17 miles wide. Tts principal
characteristics, as comparved with those of Yecllowstone Lake, are thus
described by Prof: Iorbes:

Although this lake stands in some respects in decided contrast to Yellowstone
Lake, these differences tend lurgely to neatralize each other. Flathead Lake is over
200 miles farther northward than Yellowstone, but the latter is 4,775 feet the higher
above the level of the sea. These lakes lic on opposite continental slopes, their
waters passing respectively into the Guli'of Mexico and the Pacific Ocean, but neither
is more than a few miles from the relatively low coutinental divide, easily passable
by most of the plant aud animal forms likely to occur in such waters. Both lakes
lic in the course of streams of counsiderable size, but these streams flow in opposite
directions, the inlet of I"lathead Liake coming sonthward from the British possessions,
and its outlet running first to the south and then to the west as Flathead River, a
branch of the Colnmbin, while Yellowstone River, rising about 150 iiles from the
lake, runsnorthward more than a degree below it before swinging to the east to join
the Missouri. Nevertheless, the hoadwaters of the two river systems interlace almost
inextricably through interlocking mountain valleys along several hundred miles of
the main Rocky Mountain range. Both lakes lie among the mountains, from whose
rngged gulches the snow never wholly disappears, and both are bordered by forest
broken by park-like openings on the lower slopes; but the geological structure of the
surrounding country and the chemical composition of the rocks which form their
shores and beds differ widely for the two, and the foresis, all pine and fir and other
conifors aronnd Yellowstone Lake, are largely deciduous trees abount Flathead. .

The lakes ure similar in size and are both deep enough to give a deep-water char-
acter to their interior fauna, but Flathead has much the more uniformshore line and
containg—if 1 may judge from the parts of it which we examined—a larger extent
of shallow and weedy water. Tt is divided,in fact, by a chain of islands stretching
across its lower third, into unlike parts, the northern deep and clear, aud the south-
ern shallow and easily stirred up to its clayey bottom by tho winds. * * * The
principal tributaries are the Flathead, a still, broad river, larger than the Yellow-
stone at the lake, running from Demersville, most of the way between ilat, low
banks; the Big I'ork or Swan River, a rocky stream, whoss course from Swan Lake
to the Flatboead is un oft-repeated alternation of wild rapids and comparatively
quiet reaches; and Dayton Creck on thewest, which I did not see. The outlet (1"lat-
head River) flows rapidly away from the lake botween blully blanks which prosently
become a canyon.

TILXAS.

The act of Congress relative to investigations in the Rocky Mountain
region also provided for similar inquiries with respect to the Gulf
States. As the appropriation made for this purpose did not permit of
extensive explorations, they were limited to the State of Texas, where
it was expected a convenient location would be found to meet the
requirements of a wide territory which lhas bhitherto derived compara-
tively fow benefits from the fish-cultural operations of the Government.
The field work was conducted during November and the early part of
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December, 1891, by Prof. B, W. Evermann, assisted by Dr. R. R. Gurley,
of the Fish Commission; Dr. J. T. Scovell, of Terre Haute, Ind., and Mr.
J. A.Singley, of the Texas State Geological Survey. The report of the
investigation was transmitted to Congress with that bearing upon the
Rocky Mountain region, and the two have been published conjointly.*

‘While it was of primary importance that the work of propagation in
the Gulf region should relate to fresh-water fishes and to pond culture
especially, it was considercd desirable that provision should also be
made for the hatching of marine forms and for experimental studies
regarding oyster-culture, providing a suitable location on the scacoast
could be found for the building of a composite station. TFailing in this,
attention was to be turned to the interior of the State, where good
facilities for the first-mentioned purpose were known to exist, and the
natural history of the different streams was also to be studied, so far
as the time would permit.

Examinations were first made in the neighborhood of Galveston and
‘about the bay of the same name, where some time was spent in ascer-
taining the relations between the salt and fresh waters, and in inspect-
ing all localities which might present any advantages for the combined
work. The results, however, were unsatisfactory, as nowhere could a
reliable supply of fresh water be obtained without the construction of
several artesian wells, and in close proximity to any suitable tract of
land the salt water was of too low and variable a density to serve the
purposes for which it was desired. A visit made subsequently to
Corpus Christi Bay also failed to disclose the requnired conditions with
regard to the fresh-water supply,and as no other places along the coast
promised more favorable facilities, it was deemed advisable to abandon
the scheme of uniting both stations in one locality.

The cretaceous limestone belt running through the State, near San
Antonio, New Braunfels, San Marcos, and Austin, affords numerous
very large springs, of which one or more are sitnated in the immediate
vicinity of each of the places mentioned. Allof these localities were
visited and the conditions at each were found to be so satistactory
that further inquiries were considered unnecessary. The temperature
of the water issuing from these several springs seems to be about the
same, and does not vary much from 75° F. throughout the year. One
group Jocated just outside of the city of San Antonio, and called the
San Antonio Springs, gives origin to the river of the same name; it is
estimated to have an average flow of not less than 90,000 gallons per
minute. Another group, the San Pedro Springs, is within the city
limits, and has about half the capacity of the former. Comal Springs,
the largest of which is said to supply as much as 50,000 gallons of water
a minute, constitute the principal group near New Braunfels,

* A report upon investigations made in Texasin 1891. By Barton W. Evermann,
ri., b, Published in conjunction with the report on western Montana and north-
western Wyoming, as cited on p. ¢X1. I’p, 59-88, I'ls. XXVIII-XXXVI. Contains also
a supplementary paper, entitled ‘ List of Crustacea collected,” by Mary J. Rathbun,
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The San Marcos River rises in 2 number of springs at the foot of a
limestone ledge or hill just above the town of the same name. These
springs together form a large, deep stream, from the bottom of which,
near the upper end, wells up the principal spring with such force and
in such quantity as to keep the surface of the river visibly convex
above it. Some distance down a dam has been built, and just below
the dam, at the edge of the town, is a tract of land about 25 acres in
extent, well situated for the purposes of a fish-cultural station, and
this will probably furnish the best advantages of any of tho sites
examined., Just above the city of Austin, Barton Spring helps to form
Barton Creek, a good-sized stream, which empties into the Colorado
River, and on the banks of which the State had formerly a hatching
station. The land here is still suitable for the same purpose, but its
extent may be too small.

Prof. IBvermann’s report contains a full account of the features
observed at each of the places examined, together with brief notes on
the fishes and crustaceans collected, the preparation of a more com-
plete review of the aquatic fauna of the State having been necessarily
deferred until a later time,

KENTUCKY AND TENNESSEE.

The southern tributaries of the Cumberland River Letween Nash-
ville, Tenn., and the crossing of the Cincinnati Southern Railroad in
Whitely County, Ky., a distance of over 150 miles following the main
curvatures of the river, were examined during August and September,
1891, by Mr. Philip II. Kirsch, superintendent of schools of Columbia
City, Ind. Tishes were collected in 20 different streams, including the
following affluents of the Cumberland, together with some of their
tributaries, namely: Stone River, Spring Creek, Round Lick, Carey
Tork River, Roaring River, Obeys River, Beaver Creek, and the Big
South Fork of the Cumberland, In Mr: Kirsel’s report* the principal
characteristics of the several streams are briefly described, and the
fishes of each are enumerated in the form of annotated lists. The
largest number of species recorded {rom any one stream was 39 from
the Obeys River. An account of previous investigations in Kentucky
by Mr. Kirsch and Mr. A, J. Woolman will be found in the last annual
report.

INDIANA.,

Mr. Philip H. Kirsch began, on June 13, 1892, an investigation of the
fishes of the Eel River basin in Indiana, which was continued into the
next fiseal year. This river, with its tributaries, lies between the main
branch of the Wabash River and the Tippecanoe River, and extends

* Notos on a collection of fishes from the southern tributaries of the Cumberlund
River in Kontucky and Tennesseo, By Philip H. Kirsch. Bull. U. 8. Fish Com,, x1,
for 1891, pp. 269-268,
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from the St. Joseph River basin in the northeastern part of the State
to Logansport, where it empties into the Wabash River. It hasa total
length of 72 miles, the average width of its basin being about 18 miles.

OI10.

During the summer of 1891, and again in May and June, 1892, Mr.
Lewis M. McCormick, assistant in the museum of Oberlin College,
acting in the joint interests of that institution and the Fish Commis-
sion, made extensive collections of fishes throughout Lorain County,
Ohio, in continuation of investigations which had been carried on during
the previous three years. In a report upon this work, which has been
published by Oberlin College,* 83 species are enumerated as inhabiting
the streams and the lake front of that county. Notes are also given
respecting their habits and other matters of interest. A complete
series of the species collected has been supplied to the Fish Commis-
gion. The following account of the main hydrographic features of
Lorain Uounty is abstracted from Mr. McCormick’s report:

Lorain County is wholly within the luke watershed, all its stroams flowing north-
ward into Lake Erie. The streams are all small, the largest being Black River,
navigable for about 3 miles, and Vermillion River, having only about a mile of
safe water. * * * The land is quite flat, with a gentle slope toward the lake,
and the streams are mostly shallow and slnggish, the oxcoptions heing found in the
parts that cross the ““ridges,” or old lake beaches, and a fow of the small streams
that are tributary to the Vermillion. Some of these are quite brisk and have worn
for themselves deep channels in the shale. * * ~ Lake Erie, where it touches
Lorain County, is shallow, reaching a depth of about 55 feet 3 miles from shore,
and is free from islands. * * * Pound nets are set in ““strings” from perhaps
one-half a mile from shore to 3 miles, and it is from these I Lhave obtained most of
my lako fishes.

NORTHO CAROLINA.

In April, 1892, Dr. Hugh M. Smith, of the Division of Fisheries,
made a short trip to the Albemarle region of North Carolina, during
which he ecollected fishes at numerous places in the basins of the
Pasquotank and Roanoke rivers and in Edenton Bay, at the mouth of
the Chowan River. Owing to the early date at which this investiga-
tion was conducted, high, muddy water was generally met with, and
the temperature was also still low, causing unfavorable conditions for
fieldwork, and making it impossible to obtain nearly as full a repre-
sentation of the fishes of the region as would have been the case later
in the season. Notwithstanding this fact, however,45 species, belonging
to 35 genera and 18 families, were secured. In a paper discussing the
results of his expedition, t Dr. Smith describes the features existing

* Descriptive List of the Fishes of Lorain County, Ohio. By Lewis M. McCormick,
assistant in the laboratery. Laboratory Bulletin No. 2, Oberlin College, Oberlin,
Ohio, 1892, pp. 3¢. One map of Oberlin County, 14 plates of fishes.

t Report on a collection of fishes from the Albemarle region of North Carolina.
By Hugh M. Swith, M. b, Bull. U. 8. Fish Comm.,, vol. x1, for 1891, pp. 185-200,
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about each of his collecting stations, and presents a very interesting
series of observations relative to the different fishes taken at each
place. Speaking of the region in general he states:

Albemarle Sound is said to be thoe largest coastal body of fresh water in the world,
and it is certainly the largest of its kind in the United States, 1t is 60 miles long
from east to west, and has a maximum width of 15 miles and an average width of 6
to 8 miles; 1ts avea is 453 square miles, At its castern extremity it communicates on
the north with Curritick Sound, and on the south it merges into Roauoke and Cro-
atan sounds, through which it caters the ocean by means of openings in the sandy
“DHanks” which skirt the ocean front of the State. * * *  Viewed from the
standpoint of commercial fishing, the Albemarle Sound region is ono of the most
important in the United States, auid thero is no other fresh-water basin on the
Atlantic coast having such extensive fisheries.  The especially prominent fish occur-
ring here ave the shad, alewives, striped bass, black bass, and white perch. Theseine
figheries for shad and alewives are by far tho lurgest in the country.

During the summer of (888 the upper waters of the main tributaries
of Albemarle Sound were made the sabjeet of an extensive inguiry by
Dr. David S. Jordan, but the fishes in the lower part of the basin had
never heen studicd previous to the visit of Dr, Smith,

NEW YORI.

1t is appropriate to notice in this connection an important investiga-
tion respecting the fishes of Lake Ontario, conducted during August
and September, 1891, by Dr. Hugh M. Smith, iu view of the fact that
the report upon it deals mainly with natural-history subjects.* In
descyibing the results of his expedition, the author has incorporated
much material from other sources, and his notes upon the important
commercial fishes of the lake contain, in addition to his own observa-
tions, an epitome of the principal facts previously made known regard-
ing them. The species treated of are the sturgeon, alewife, shad,
Atlantic salmon, lake trout, the common and lesser whitefishes, the
pike perchies, strawberry bass, and many so-called bait fishes. Special
attention is given to a discussion ot the sources of introduction into
the lake of the alewife, and the possible causes of the great and strange
mortality which destroys enormous quantities of them every year; to
the history of the Atlantic salmon, once not an uncommon ivhabitant
of the lake, but now almost entirely exterminated from it; and to the
whitefishes, concerniug which, aside from the common form, an unecer-
tainty still exists as to the nunber of species represented and the proper
identity of some of them,

* Report on the Fishcrics of Lake Ontario. By Hugh M. Smith, . p. Bull. U, 8,
Fish Comm., vol. x, for 1890, pp. 177-215, plates XX1-1,
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‘WISCONSIN.

A physical and biological investigation of Green ILake, Wis,, was
conducted by Prof. €. Dwight Marsh, of Ripon College, during August,
September, and October, 1890, and July, 1891, As assistance was
rendered to Prof, Marsh by the Fish Commission to the extent of sup-
plying him with the means of taking deep-water temperatures, we fcel
Jjustified in referring to some of the results of his inquiries, which have
been described in two papers.*  They derive additional interest,
moreover, from the fact that other lakes in the same state—Geneva and
Mendota—have been made the subject of special studies for this Com-
mission by Prof, S. A. I'orbes.

The maximum depth recorded for Green Lake, which is situated south-
east of the center of the State, is 195 feet. Temperature observations
were sccured by Prof. Marsh down to a depth of 58 meters. A mini-
mum temperature of 5.28° €. was obtained in the deeper parts of the
© lake, in July, 1891; in August, 1890, the temperature in correspond-
ing depths was 6.6° C.  The authov infers that the maximum bottom
temperature is reached in August, and remains practically the sane
during the two following mouths. The surface temperature is nearly
uniform over all the deeper parts of the lake. Prof. Marsh states:

Because of its depth, Green Lake resembles in the conditions controlling animal life,
the larger bodies of water, und might be expected to have a fauna somewhat differont
from that of the shallower lakes. My collections seem to justify this expectation.

The mollusks obtained wereall littoral forms, and in most cases were
probably washed in from shallower water. Crustaceans are abundant,
although the number of species is small, only 16, including both the
pelagic and abyssal forms, having been discovered.  “ When we com-
pare the deep-water crustacea of Green Lake with those of Lake Mich-
igan and Lake Superior, as shown in the lists published by Prof. Smith
and Prof. I'forbes, we find a striking siwmilarity. That this should be
true of the pelagic fauna is not strange,” but the presence of the same
abyssal forms which never come to the surface is not so easily
explained, as there seems to be no geological evidence of any conuec-
tion between Green Lake and cither the Mississippi Basin or the Great
Lakes, by which these deep-watcer animals could have migrated to their
present location.

MEXICO.

Reference may here be made to an expedition into Mexico during the
swmmer of 1891, on which Mr. A. J. Woolman acted as ichthyologist,
as his report upon the fishes was accepted for publication by the Fish
Commission.t  The party traversed the northern and central parts of

*On the decp-water crustacea of Green Lake. By C.Dwight Marsh. Trans. Wis-
consin Academy of Sciences, Arts, and Lettors, vol. vuir, pp. 211-213.

Notes on depth and temperature of Green Lake. Idem, pp. 215-218, 1 plato.

t Report on n collection of fishes from the rivers of central and northern Mexico,
By Albert J. Woolman. Bull, U. 8. Fish Comm., x1v, for 1894, pp. 65-66, plate 2,
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Mexico on its way south to Mount Orizaba, which was the objective
point. According to Mr. Woolman: L

In mountainous regions the number of species of fishes is small, and this is espe-
cinlly true in Mexico, where the streams are short, their basins isolated, and their
volumo of water varies greatly from one season to another.

The total number of species obtained was only 24, of which 6 were
new to science, and as the entire collection was made in the head
waters of the streams, all of the forms belong strictly to fresh water.
Of the species collectod south of the Rio Grande, 50 per cent belonged
to the Cyprinide and 30 per cent to the Cyprinodontide, the remaining
20 per cent representing five other families. The streams visited are as
follows: The Rio Grande at Il Paso del Norte; Rio de los Conchas at
Chihuahua; Rio de Lerina at Salamanca; thelakes and canals about the
City of Mexico, and the Rio Blanco at Orizaba. Some of the collections
were made at altitudes of 4,000 to 6,000 feet above the level of the sea.

MISCELLANEOUS INQUIRIES.
FRENCH METHODS OF OYSTLR-CULTURE.

The marked depletion of oyster-grounds which has taken place on
gsome parts of the Atlantic seacoast of the United States, the diffi-
-culty generally encountered in procuring an adequate supply of seed
for planting purposes, and the very commendable efforts made or con-
templated with respect to the establishment of new oyster-producing
areas on both sides of the American continent, have all been fruitful
sources of inquiry, calling for information of a thoroughly practical
kind. To assist in mecting this demand the U. 8. Fish Commission has
not only carried on many investigations and experiments relative to the
oyster question, but it has glso sought to disseminate the experiences
acquired in other countries by printing, from time to time, accounts of
the methods employed by foreign calturists.

The relative scarcity of oysters in Europe as compared with this
country and the high prices there received for them has led to a system
of cultivation which at present would be neither expedient nor profitable
on our own coasts, and it is sincerely to be hoped that the time is still
far distant when this mollusk shall become a luxury to the American
people. But, howover that may be, much benefit can undoubtedly be
derived from a study of the different systems resorted to in Euarope,
some features of which may prove applicable to our own needs or be
at least suggestive. The French Exposition of 1878 was made the
occasion for bringing together the literature relative to the history and
conditions of oyster-culture in the several European countries where it
was then practiced or where experiments had been undertaken regard-
ing it. A cowprelieusive review of the subject, based upon inquiries
made at the same time, was also promised but never completed, and
trauslations only of some of the principal papers were published in the
Itish Commission annual report for 1880,
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Another opportunity to secure these observations was fortunately
presented about a year ago, when Dr. Bashford Dean, of Columbia
College, New York, started upon a trip to Europe, intending to be
absent for some time. Arrangements were accordingly made with him
to visit all of the oyster-producing countries of the old world and to
report fully upon the methods there employed, paying especial atten-
tion to those matters which might prove of most interest to American
oyster-growers. Dr. Dean was well qualified to conduet this investi-
gation, having been conuected during several years with the eyster
comission of New York State, and having served as naturalist and
physicist of the steamer Iish Hawk on the oyster survey of South

Jarolina in 1890-91. During the past fiscal year he completed his
studies in France, Spain, and Portugal, and his report relative to the
first-mentioned country has beon received and published.* It presents
a thoroughly comprehensive but coucise account of the industry as
now carried on; and the illustrations which accompany it, mostly
engraved from photographs by the author, emphasize the more essen-
tial features of that remarkable system of arvtificial eulture by which
the French have maiutaified their high standard of production.

After explaining the differences existing between the flat, northern,
or genuine French oyster and the introduced Portuguese species, and
discussing brietly the Government regulations with regard to dvedging
on the natural beds, the author takes up the difterent branches of oyster-
culture under the following headings: Production, or the raising of seed
oysters, and kinds of collectors; clevage, ov the growing of oysters for
market; claires; special processes, such as “ greening” or preparing
for transportation. The following remarks are taken in part from the
introduction and in part trom the concluding chapter of this paper:

When one has carcfully examined oyster-cnlture in IFrance it appears more than
ever manifest why the industry at home has beon a profitable one. It has certainly
required the exercise of bug little labor, and all costly methods of cultivation could
have proven of little practical value. So great has been our natural supply of
oysters that we have always thought fur distant the nooed of replenishment.

If, howevor, the preseut condition of our industry must bo improved, there are
fortunately Lut fow natural obstacles to overcome, and we may well bo hopeful.
Our oysters are of a havdy and prolific species, our coast is a natural collecting-place
for seed, and the conditions of our oyster-hearing grounds are practically as good
asever. We hiavein no degree the adverse conditions that the French have so suc-
cessfnlly encountered. ‘Lheir coast regions, in the first place, favorable to a natural
growth of oysters, are both few and small. Their waters, even in sowme of the best-
known localities, are often turbid, accumnlate sedimont, and give rise to shiftings
of muddy bottoms. Culture has had to bring into use the softest flats and mud
bavks, crusting them over with gravel and gand; it has had to devise every possible
way of protecting its oysters from sediment, mud burial, and enemies. Tinally,
there are but two points along their entire const where sced oysters occur in auny
natural abundance. 8kill in culture, however, has enabled Arcachon and Auray to
supply readily the great home demand for seed, and even to furnish in large part
the parks of the Low Countries and England, a suceess t.lu- more remarkable when

* Report on tho Present Mothods of O qutel -Culture in France. By Bashford De.m.
Bull. U. 8. Fish Comwm., X, for 1890, pp. 363-388, plates 68-78,
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we consider how recently wus the Irench coast so depleted that for the first experi-
ments in cultivation the oystors were actnally purchased trom other countries,

Natural difficulties have caused the I'ronch to study division of laborin the indus-
try; to make, for example, vne locality furunish the sesd, auother to raise the oyster
to maturity, a third to flavor or color it, and sometimes even a fourth to prepare it
for transportation.

Undoer these conditions the growth of the industry has been especially and almost
entirely dependont upon the wise action of the Government, The reservation of
the natural groundsy us state property and the forbidding of genoeral public dredging
is generally regurdod as the keystone of French oyster-culture. These grounds, once
exhausted, now tlourishing, are regarded as the poerminent capital of surrounding
areas, whose profits in the form of seed oysters are shared by all alike.

.

» * * » » *

In view of our present needs, what is tho most important lesson we are to draw
from the studies of the Freneh oyster-culture? ‘The most practical, certainly, seems
the action of the Government in reserving oyster-boaving tracts for the purpose of
furnishing seed. This prudent restriction hus been tho safeguard of the entire
French industry. Our oystor-grounds are becoming exhansted solely by the enor-
ous drain upon their resources. In goneral their conditions for culture are us
vich as ever. The oysterman has sent to market practically all of his oysters and
expocts the beds on his neighBor’s grouud to furnish him withseed. Too often, how-
ever, the neighbor has been equally thrifty and has marketed all of his product.
The following year both wre astonished at the poorness of the sot, attributing it to
coldness and rain, but they never think that the deficiency might have beeu caused
by the want of a quantity of neighboring oystors sufficient to furnish the spat.
Nor is one to blame for not preserving his oysters to furnish sced for everybody.
Fronch political economy has assigned to Government the duty of reserving oyster-
bearing tracts for the common good, and tho Governmont has studied where these
might most judicionsly belocated so as to profit all alike. The tracts need not be
largo and would 1ot bo of great exponse to tho state, at any rate as an experiment
in asingle locality. The grounds would practically tuke care of thomselves; their
only expense would be that of u guardian.

If an experimental oystor tract in one locality should prove eminently successful
to neighboring soed-culture, o more general legislative action in different States
ight reasonably follow, The matter would certainly be most heartily seconded by
the oysteruen thewmselves. We should notexpect secd to be abundant where oystors
are lacking., And our industry may, for many years to come, demand nothing more
pertinent to its welfare than State spawning-grounds near centers of oyster-culture.

With regard to the production of seed oysters in the United States
on some such principle as has been followed by the I'rench, the main
question is whether it would pay, in view of the higher price of labor
in this country. While not expressing a positive opinion inthe matter,
Dr. Dean is not inclined to answer the question in the negative, and
in respect to this subject he presents many facts which are deserving
of careful consideration.

THE SPANISH MACKLREL, SCOMBEROMORUS MACULATUS.

The experiments relative to the hatching of this specics, together
with the study of its life-history and habits, begun on June 14, 1891,
were continued until July 31. The results obtained during the former
month lhiave been referred to in the last annual report. The work was
conducted in the neighborhood of Cape Charles City, Va., on board the
steamer Fish Hawk, Lieut, Robert Platt, U, 8. Navy, commanding, the
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biological iuvestigations being carried on by Mr. J. Percy Moore, of
the University of Pennsylvania.

The carliest catch of Spanish mackerel at Cape Charles City was
reported on May 26, but stormy weather interfering with fishing oper-
ations and keeping the water at a relatively low temperature, only
small numbers were obtained in the beginning, and, in fact, they were
Dot at all abundant at any time during the season. The first ripe fish
were not takeun until June 17, but from that date up to July 31 from
1 to 8 mature females were secured on each of twenty-five days, the
total number of fish from which eggs and milt were obtained amounting
" to 97 females and 121 males. From 1,000 to 330,000 eggs were fertilized
each day, or a total of 2,494,000 eggs for the season, and an average of
25,711 eggs to each female.  Several entire lots of spawn, amounting te
516,000 eggs, died before hatching. IFrom the balance 829,000 embryos
were secured, making the proportion of eggs hatched 41.9 per cent.
There was considerable variation among the different lots in this respect,
however, some yiclding only 4 per cent of fry and others as high as 63
per cent; the proportion was seldom less than 25 per cent, and gener-
ally above 30 per cent. Theperiod of incubation up to the time when
hatching began ranged from 21 to 294 hours, and for all the lots averaged
242 hours. The rate of development of the embryos was found to be
greatly affected by temperature and amount of sunshine, and electrical
conditions sceined also to have their influence, but to what extent could
not be ascertained, ‘

Temperature and density observations were kept up during the prog-
ress of the work, but as corresponding observations for the period just
preceding the appearance of the ripe fish are lacking it is not pessible
to determine what relations the spawning functions bear to changes
in the physical condition of the water. The surfuce-water temperature
was subject to considerable and often sudden variation, corresponding
to fluctuations in the air temperature, dependent upon the time of day,
conditious of weather, etc. TFour observations were made daily, namely,
at 6 a. m., noon, 6 p. ., and midnight. Oun June 18 the water tempera-
tureatthesehourswas 77.5°, 809, 78%, and 789, respectively. The record
for the entire season shows that the temperature at 6 a. m. ranged from
72010 80°; at noon, from 720 to 82°; at 6 p.m.,-from 730 to 84°; and at
miduight, from 740 to 810, The densities, corrected to 600 F., ranged
from 1.0134 to 1.0186, being, of course, greatly influenced by the tides.

The fish made use of in comnection with these experiments were
obtained from the different traps distributed between Hungers Wharf
and Butlers Hole, the cateh from which is mostly marketed at Cape
Charles City. Spawu-takers were on hand whenever the traps were
hauled, and it is gratifying to acknowled ge the hearty cobperation which
they received from the fishermen. Mr. Moore always accompanied one
of the parties, and was thus enabled to greatly extend the scope of his
observations. The following notes are based mainly upon a preliminary
report which he has furnished:
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The Spanish mackerel were never abundant, and in the beginning
the prospects seemed very discouraging, but about June 24 somewhat
better runs began. The small amount of spawu taken, however, was
not due entirely to the searcity of fish, The difficulty arose mainly
from the fact that the fish appear to spawn chiefly at night or in the
early evening, and when the traps were hauled in the morning the
ova sacs were generally empty. The great pressure produced by the
lifting of the nets and the violent struggles of the fish when they are
closely massed together may also be held partly accountable for this
result. The experience gained this season in the collecting of the fish
leads to the conclusion that the pounds as run for commercial purposes
can not be relied upon to furnish a large supply of spawn, and the ure
of gill nets proved an entire failure, as deseribed in the Iast report.
In the event of extensive operations in the hatchiug of this species it
would, therefore, be greatly to the advantage of the work if one or
more pounds could be controlled entirely in this interest, in order that
they might be tended and the fish removed at the proper times to
insure the retention of the spawn and milt. Such an arrangement
could readily be made. The most satisfactory fishing-ground was
found at the mouth of Hungers Creek, where there are also excellent
facilities for the establishment of an inexpensive hatching station.

The spawn of the Spauish mackerel does not all mature at the same
time, and each of the full ovaries examined contained eggs in all stages
from the ripe condition down to the minute, nucleated, cell-like eggs
of incipient development. liach fish, even under the best counditions,
yielded only a comparatively small amount of mature eggs, the
greatest number taken from a single individual having been 60,000,
and this was far iu excess ot the usual experience. 1t is impossible to
reconcile this resnlt with the figures given in connection with earlier
experiments respecting the- Spanish mackercl, made in the same
Jocality, when over a million mature eggs were sometimes eredited to
a single fish, but this much can be said, that the observations made in
1892 were conducted with great cave, and if; is considered that they
may be entirely relicd upoun. It is also noticed by Mr. Moore that the
two sexes seemed to school more or less separately, and of the speci-
mens secured the males greatly exceeded the females in numbers.

The experiments appeared to indieate that it is immaterial whether
a constant current of water is maintained in the hatching apparatus or
not, so long as the jars are kept serupulously clean and are not over-
crowded. The good eggs are all hatched before they ean be affected
by the decomposition of a few dead ones, when the fry ean be removed
to a place of safety. The jars should be made of glass or at least have
enameled surfaces to prevent the rupture of the egg membranes, which
are especially delicate in this species. The tidal cod jars were employed
with best success on the Fisk Hawk, not more than 60,000 eggs gener-
ally being placed in each. One small lot of cggs treated in a jar of
this character, with quict water, hatched to the extent of 90 per cent.
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For the reasons above explained the greatest care must be exercised in
taking and handling the spawn. It would be preferable to use filtered
water in the hatching work, in order to escape the accumulation of
sediment, which settles at the bottom of the jars, and, together with
dead organic matter, tends to kill the eges in water of low density.
This probably may be obviated, however, by maintaining a higher
density than sometimes occeurs in this locality, by which means the
eggs are kept floating and out of danger. The best results were
accomplished and, in fact, nearly all the hatching was done under the
latter conditions, which also insure a ready way of s¢parating the good
from the bad eggs, sufliciently accurate for all practical purposes.

In any future experiments it will be advisable to determine if somne
economical means can not be devised for holding the fry in confinement
until they reach a size when they are better able to take care of thems-
sélves. This question has been ‘satisfactorily settled with respect to
several other species, and the suceess which may be attained in the
propagation of Spanish mackerel will be measured by the extent to
whieh this feature can he earrvied ont. When the fry are deposited in
the open waters of Chesapeake Bay their existence is at once threat-
ened by the strong currents and often heavy sediment, and in all
places, however much sheltered, they are the prey of multitudes of
young fishes which swarm in this region. Iiven though the utinost
care was exercised, however, it was found impossible to keep the fry
in an aquarium on board the Fish Hawlk for more than one week, but
dn a properly constructed tidal inclosure better success might possibly
be obtained. After the fry began feeding in the aquarium their
stomachs were observed to contain a few minute green alge and a
mass of material evidently derived through the disintegration ot
orgaunic substances. The food of the adults during June and July
consisted chiefly of young alewives, which were very abundant about
the ship, together with various cyprinodonts, silversides, etc. They
doubtless devour any small fishes that come in their way.

Some progress was made in the study ot morphology and embryology
of this species on board the Fish Hawk, and material was preserved
for the purpose of continuing these rescarches at a later time,

RIVER TOLLUTION.

In February, 1892, the Fish Commission was requested to investi-
gate what was claimed to be a serious case of pollution in the Susque-
hanna River near the town ot Havre de Grace, Md., having its source
in a large mill where paper is manufactured from wood pulp. An
examination of the conditions existing near the mill was made at once
by Prof. Eivermann, and careful tests were applied to determine the
possible effects produced by the outflow of the waste liquor. The
results of the inquiry were not conclusive, and, in fact, the studies
have not been entirely completed, but, in view of the widespread
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interest which attaches to any information bearing upon this much-
disputed subject, it seems important to present a brief review of the
investigation so far as it has been carried on.

At the mill in question five large digesters are used for conver ting
the wood into pulp, and in each of these from 1,000 to 1,200 gallons of
sulphurous acid, or a total of 5,000 to 6,000 gul]ons, are employed daily,
The contents of the digesters are subjected to steam heat for a period
of twenty-four hours, after which the acid passes through a trough
into the river at a point where a strong current issues from several
turbine wheels. The direction of this current is such that it tends to
retain the acid tor some time along the right shore of the river—that
on which the mill is Jocated. The volume of water said to pass the
turbine wheels amounts to about 1,000,000 gallons per minute, which is
estimated to be not far from one- 11fth the average flow of the river at
this place. TFive minutes are consumed in emptying each digester, dur-
ing which time 5,000,000 gallons of water would issue at the same point,
and in that case the mixture of acid with water would be in the propor-
tion of 1 partof the former to 5,000 parts of the latter; but should all the
digesters Le emptied at the same time the proportion would change to
1 part of acid to 833 parts of water. This latter occurrence is not
probable, however, and, in any event, according to the statement of the
manager of the mill, the entire outfiow of acid during any twenty-four
hours would not execed their total capacity of 6,000 gallons.

On the part of the fishermen it was claimed that whenever schools of
fishes approached the locality occupicd Dby the mill they were driven
back and disappeared, and, in fact, that they have come to avoid the
neighborhood, greatly to the detriment of the fishing interests, Unfor-
tunately, at the time the examinations were made the season was still
too early to observe the dircet eflects of the polluted water, and
although it was arranged that “the Commission should be informed as
soon as the fish began running no notice to that effect has been received.
Samples of the acid, of the waste liquor as it issues {from the mill, and
of the viver water at the time of emptying a digester, at distanees of 100
and 400 yards aud of 13 miles below the outlet, were obtained, however,
and sent to Washington. Nonc of the samples of river water showed by
color or smell any perceptible trace of acid contamination. The waste
liquor as it passes out from the digester is a dark-reddish liquor, having
a specific gravity of 1.006 at 4°C. and a pungent odor, apparently of
sulphurous acid and creosote. The following experiments with this
refuse product mixed with water were made by Dr. R, R. Gurley:

A shiner, roach, and young sunfish werce placed in such a mixture,
beginning with the proportion of 1 part of acid to 250 purts of water
and gradually increasing the strength to 4 per cent of acid, during a
period of four days, but with no deleterious effect upon the fishes. The
odor aud taste of the acid first became perceptible when the propor-’
tion of the same reached 1.2 per cent. A young sunfish remained alive
and apparently without suffering during twenty-four hours in a mix-
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ture containing 10 per cent of the waste liquor. A young shad was
placed in a solution of 1 per cent streugth of acid, which was increased
by 1 per cent additions until 10 per cent was reachied. The first definite
results were obtained with strength of 7 to 8 per cent, and consisted
in slight distress, especially in progressive enfecblement of musecular
action. At 10 per cent this was more marked, and after one to two
hours the fish died from suffocation, as evidenced by paroxysmal efforts
to escape and frequent choking gasps at the surface. One fish simi-
larly immersed, but removed to pure sea water at the first moment that
loss of equilibrium was observed, was easily revived. Young shad
were subsequently put directly in strong solutions ranging from 10 to
334 per cent of acid, which produced more sudden and acute effects.

Dr. Gurley concludes from his experiments that fish can support for
a long period mixtures into which this refuse does not enter in a
greater proportion than 10 per cent; that in greater strengths, even up
to 25 per cent, the fish would often have time to make its escape before
being overwhelmed; and that at about 33 per cent the point is reached
where the fish is overwhelmed at once, and his escape would usually
not be possible.

In summing up the results, Prof. Evermann remarks that—

‘While it does not seem evident from theso tests that the fishes of the Lower Susque-
hanna could be affected as seriously as has been supposed, it should be borne in
mind that while the contamination may not be great enough to kill tishes, it might
be sufficient to drive them from that part of the river where the mill is located,
They began using sulphurous acid at the miil about January 14, 1891. According
to the fishermen, the herring fishing began a few days earlier than usual in the
spring of 1891, and was fairly good until about April 30, when the fish suddenly dis-
appeared, this being several days earlier than they generally leave. At the same
time numerous such fish were seen upon the surface of tho water at various places
below the mill. Whether thege results were due to contamination from the mill
can not be certainly stated.

DISEASES AND PARASITES OF FISHES.

Dr. R. R. Gurley has continued his researches respecting the diseases
of fishes, a subject which constitntés one of the most important lines
of inquiry within the province of this division. While the success-
ful determination of the causes of mortality and especially of epidemics
among fishes in their wild state will be exceedingly interesting and
possibly productive of mnch good, it is the fish-culturist who will
appreciate most highly the solution of any one of the many perplexing
problems of this nature which are associated with his work. The
sudden appearance of some unknown discase or rapidly spreading
parasite, for which no remedy has been discovered, affecting breeding
stock, the eggs or embryos, or the young fishes held in temporary
confinement, is a matter of frequent occurrence, and too often results
in great destruction. Scarcely a year passes without receiving com-
plaints of serions losses from some such cause, the origin and, in fact,
the actual conditions of which have never been accounted for,
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During the winter of 1891-92 much trouble was experienced with
the eggs of many of the rainbow trout at the Neosho Station, Mis.
souri, which, when extruded from the females, were hard and fully
rounded, falling into the receiving pan like shot, and failing to
become fertilized by contact with the milt. The same peculiarity
had also been observed previously at other stations. Prof. C. E.
Riley, of Drury College, Missouri, who examined the.eggs while the’
stripping was still in progress, was inclined to attribute their abnor-
mal condition to the presence of many minute organisms discovered in
the fluid which issuéd with them from the ovarian openings. Dr. Gur-
ley, however, who was prevented from visiting the station at that time,
but who was furnished with a series of the eggs preserved in alcoliol,
discredits this view and has suggested two other possible eauses,
namely, prematurity on the part of the spawners, which were only
twenty months old, and inflammation of the ovaries.

Mr. W. I, Page, superintendent of the Neosho Station, doeq not con-
sider either of these explanations satisfactory, as rambow trout from
five to nine years old bave furnished eggs of the same character iu the
past, and the fish in question had been stripped this year for the first
time, so that inflammation could not have been produced in them from
excessive handling.

The solution of this question must, therefore, he left until another
opportunity occurs to study specimens affording the hard eggs during
the spawning period.

Dr. Gurley has now in course of preparation a complete review of
the cxteusive group of protozoan parasites termed Myxosporidia,
which infest fishes and also some other kinds of aquatic animals, and
are sometimes the cause of great mortality among them. No syste-
matic revision of the group has yet been published, and the descrip-
tions of the different forms are mainly scattered through the pages of
various journals. Such American species as can be obtained will be
discussed from a study of the fresh material.

COLLECTIONS, PREPARATION OF REPORTS, ETC.

The quarters assigned to this division for laboratory purposes in the
Central Station of the Fish Commission at Washington are no longer
adequate to meet the increased requirements of the work, and addi-
tional space is much needed. This want is mainly felt in respect to
accommodations for special biological and physical inquiries, which are
now so poorly provided for as to greatly retard their progress, while,
at the same time, the demands for information based upon such studies
are becoming more urgent every year. There is also insufficient stor-
age space for the large collections constantly arriving from the several
vessels and field parties, which are now performing practically con-
tinuous service during all scasons. Although i$ is not intended to
retain from these collections more than a small type series, to serve for
the identification of species, yet,owing to the slow progress necessarily

F 0 92—IX
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made in the elaboration of results by the few assistants now employed,
it must be expected that large quantities of material will always remain
on hand.

The extensive investigations conducted in the interior of the country
have supplied the main part of the natural-history collections received
during the past year, much less than usual having been derived from
the inquiries of the Albatross, in consequence of the almost continuous
detail of that vessel to special duties. The dredgings and fishing
trials made in the Strait of Juan de Tuca, at the Iawaiian Islands
while on the cable survey, and to some extent iu Bering Sea and
along the Aleutian Tslands in connection with the fur-seal expeditions,
contributed many things of interest, however, and on the visit paid to
the Commander Islands several specimens were obtained of the fur
seals belonging on the Asiatic coast.

The fresh-water fishes have been mostly studied by Prof. B. W. Iiver-
mann, who has the direet charge of that group. ‘The general collection
‘of marine fishes made by the steamer Albatross has been referred to
Prof. Charles H. Gilbert, of Leland Stanford Junior University, who
has been at work for some time on the earlier collections from the same
source, while Prof. O. I, Jenkins, also of the Stanford University, will
report upon the special and very interesting series secured at the
Hawaiian Islands., The Albatross mollusks and higher crustaceans are
being attended to at the 7, 8. National Museum, the former group by
Mr. William H. Dall, curator of the department of mollusks, the latter
by Mr. James . Benedict and Miss M. J. Rathbun, of the department
of marine invertebrates., To Mr, Benedict has also been assigned the
collection of annelids made during the cruise of the steamer Albatross
from Norfolk to San Francisco in 1837-88. The crayfishes obtained in
connection with the interior investigations are being studied by Prof.
Walter Faxon, of the Museum of Comparative Zoology.

During the summer of 1891, when Prof. Charles H. Gilbert finally
sovered his connection with the Indiana University, he returned to.
Washington all of thie Albatross tishes on which he had completed his
observations, comprising nearly all of the specimens collected in the
North Pacific Ocean south of Alaska, and forming a very large collec-

“tion. The remainder, ¢hiefly from Bering Sea, were forwarded to him
at the Stanford University.

The last annnal report contains an account of an expedition by the
steamer Albatross during the early part of the calendar year 1891 off
the west coast of Mexico and Central America and to the Galapagos
Islands, under the scientific direction of Mr. Alexander Agassiz, director
of the Museum of Comparative Zoology of Harvard University, and
reference is also made in the same connection to the valunable natural-
history results obtained. As Mr. Agassiz offered to provide, at hisown
expense, for the study of this material and the publication of the
reports upon it, the matter was placed entirely under his supervision
and will be directed by him from Cambridge, Mass.
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The collections were assorted partly in Washington and partly in
Cambridge, and during the past year the different groups have been
distributed for study among a number of specialists who were selected
with refereuce to their previous acquaintance with the subjects assigned
them, several having participated in the working up of the collections
obtained during the famous cruise of H. M. 8. Challenger. Their
reports, when they shall have been completed and published, will
undoubtedly constitute one of the most important series of contribu-
tions ever issned respecting the biology of the decp sea.

The assignments made have been as follows:

The birds, to Mr. Robert Ridgway, U. 8. National Museum; reptiles,
to Mr. Leonhard Stejueger, U. S. National Museum; fishes, to Mr.
Samuel Garman, Museum of Comparative Zoology; phosphorescent
orgaus of fishes, to Dr. R. von Lendenfeld, Innsbruck, Austria; cephalo-
pods, to Prof. William E. Hoyle, Owens College, Mauchester, England;
gastropod, lamellibranch, and scaphopod mollusks, to Mr. William H.
Dall, U, 8. National Musenm; nudibranch mollusks, to Dr. R. Bergh,
Copenhagen, Denmark ; pteropods and heteropods, to Dr. I’. Schiemenz,
Zoological Station, Naples, Italy; ascidians, to Prof. W. A, Herdman,
Liverpool, England; salpide and doliolide, to M. P. A. Traiitstedt, Den-
mark; bryozoaus, to C. B. Davenport, Museum of Comparative Zoology;
land insects, to Prof. C. V. Riley, Washington, B. C.; halobatid®,
a group of pelagic insccts, to Mr. E. . van Duzee, Buffalo, N. Y.;
pycnogonids, to W. Schimkewitch, St. Petersburg, Russia; crustaceans,
to Prof. Walter Faxon, Musenm of Comparative Zoology; ostracods,
to Dr. G. W. Miiller, Greifswald, Germany; annelids, to Mr. James E.
Benedict, U. 8. National Museum; sipuncaloid worms, to Mr. H. B.
Ward, Troy, N. Y.; sagitta, to Dr. K. Brandt, Kiel, Germany; plana-
rians, to Mr. W, McM. Woodworth, Museum of Comparative Zoology;
holothurians, to I’rof. Herbert Ludwig, Bonn am Rhein, Prussiaj echini,
to Mr. Alexander Agassiz; starfishes, to Mr. W, Percy Sladen, London,
Bngland; ophiurans, to Prof. C. T. Liitken, Copenhagen, Denmark;
comatulie to Dr. C. Hartlaub, Gottingen, Germany; stalked erinoids,
to Mr. Agassiz; antipathes, to Mr. George Brook, Iidinburgh, Scotland;
aleyonarians, to Prof. Theodor Studer, Berne, Switzerland; actinarians,
to Prof. B. L. Mark, Museum of Comparative Zoology; actinian and
hydroid corals, to Dr. G. von Koch, Darmstadt, Germany; hydroids, to
Prof. S. F. Clarke and Mr. F. E. Pcabody, Williams College, Mass.;
acalephs and pelagic fauna generally, to Mr. Agassiz; siphonophores,
to Mr. C. Chun, Breslau, Germany; sponges, to Prof. H. V. Wilson,
University of North Carolina; foraminifera, to Prof. A. Goés, Stockholm,
Sweden; thallasicole, to Dr. K. Brandt, Kiel, Germany; nullipores, to
Prof, William Farlow, Harvard University; samples of ocean bottom,
to Mr. John Murray, Edinburgh, Scotland; geological specimeéns, to
Mr. George Merrill, U. 8. National Museum. Mr. John Murray, who
directed the preparation of the scientific results of . M. 8. Challenger
after the death of Sir Wyville Thomson, has also been furnished with
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a complete series of the bottom samples taken by the steamer Albatross
during the recent investigations in the North Pacific Ocean and Bering
Sea, on which he has promised to prepare a special report.

A very large amount of material in the line of fishes and marine
invertebrates, derived mainly from the expeditions of the Albatross
and the investigations in Montana and Wyoming, has been transferred
to the custody of the U. 8. National Museum, and also a large series
of plants and many bird and mammal skins collected incidentally in
Alaska. Sets of duplicate specimens of natural history selected from
the collections made by the Fish Commission have been prepared and
distributed by the National Museum to the following institutions:
Biological School, Avon by the Sea, N. J.; Wells College, Aurora, N. -
Y.; Trinity University, Durham, N. C.; Fort Worth University, Fort
Worth, Tex.; State Normal School, Mankato, Miou.; Jowa State Nor-
mal School, Cedar Falls, Towa; State Normal School, Whitewater,
Wis.; Mansfield Memorial Museum, Mansfield, Ohio; Leland Stanford
Junior University, Cal.; Pennsylvania State Normal School, Millers-
ville, Pa.; Tulane University, New Orleans, La.; National Deaf-Mute
College, Washington, D. C.; The Australian Museum, Sydney, New
South Wales; University of Toronto, Canada; Royal Zoological Museum,
Copenhagen, Denmark.

In addition to the above, several requests from specialists for mate-
rial of different kinds, desired for the study of biological problems,
have been met directly by the Fish Commission.

Besides the papers referred to on preceding pages, the following,
descriptive of Fish Commission materials, either wholly or in part,
have been published during the past year:

TFishes collected by William P. Seal in Chesapeake Bay, at Cape Charles City, Va.,
September 16 to October 3,1890. By Barton A. Bean. Iroc. U. 8. Nat, Mus.,
vol. X1v, pp. 83-94, 1891,

Preliminary descriptions of’ 37 new species of Hermit Crabs of the genus Kupagurus
in the U. S. National Museum. By James L. Bencdict, Iroc.U. 8. Nat. Mus,,
vol. xv, pp. 1-26, 1832,

The Genus Panopeus. By James 1. Benedict and Mary J. Rathbun. Proc. U. 8.
Nat. Mus., vol. X1v, pp. 353-385, Pls. xrx-xxi1v, 1891.

Sciontific results of explorations by the U. S. Fish Commission steamer Albatross.
No. XX. On some new or interesting West American shells obtained from the
dredgings of the U. S. IMish Commission steamer Albatross in 1888, and from
other sources. By Willinmm H. Dall. Proc. U. 8. Nat. Mus., vol. x1v, pp. 173~
141, Pls. v—vi1, 1891,

Scientific resnults of explorations by the U. S. Fish Commission steamer Albalross.
No. XXI. Descriptions of Apodal fishes from the tropical Pacific. By Charles
H. Gilbort. Proc. U. 8. Nat. Mus., vol. x1v, pp. 347-352, 1891,

On a peculiar type of arenaceous foraminifera from tlhie American tropical Pacitic.
Neusina agasgizi. Dy A. Gods. Bull, Mus. Comp. Zool., vol. xxur, No. 5, pp.
195-197, 1 plate.



REPORT ON THE DIVISION OF METHODS AND STATISTICS OF
THE FISHERIES.

By Hugu M. SmrirH, Acting Assistant in Charge.

ORGANIZATION AND FUNCTIONS OF THE DIVISION.

The following report, embracing the operations of this division during
the fiscal year 1892, is respectfully presented. The administration of
the division aflairs daring this period continued under the nominal
direction of Capt. J. W. Collins, who was the assistant in charge. His
designation, however, in August, 1890, as represcntative of the U. S,
Commission of I'ish and Fisheries on the Government Board of Control
of the World’s Columbian Iixposition, had necessitated the withdrawal
of much of his attention from this division, and the supervision of the
oftice duties and field investigations largely devolved upon the writer.

The establishment of a division having for its purpose the considera-
tion of various questions connected with the economnic fisheries, but
more especially the statistics, methods, and relations of the industry,
was achieved at a comparatively recent date in the history of the Com-
mission, although from the outset the subject received such attention
as the means would permit and important contributions to a knowledge
of the commercial fisheries were brought out during the years preced-
ing the formal organization of this branch of the service. At an early
period the necessity for having statistical data was fully appreciated,
and Prof, Baird undertook a number of minor inquiries directed to the
statistical aspects of special fisheries and regions. The taking of the
census of the fisheries in 1880 devolved on the Commission; and, under
the direction of Dr. G. Brown Goode, the first reliable and satisfactory
census of our fishing industry was tlen given to the country. From
1880 to 1885 a small sum was annually appropriated by Congress for
carrying on statistical work. For the fiscal ycars 1886, 1887, and 1888
no special allotment was made by Congress, the general appropriations
for the Fish Commission being apportioned among tlie various branches
of the work at the discretion of the Commissioner. Under this arrange- -
ment the study of the fisheries received more substantial recognition
than had previously been accorded. The organization of u separate
force for the collection and compilation of statistics and their incorpora-
tion in descriptive reports may be said to date from 1886. 1t was not
until the following year, however, that the establishment of a distinct
office for this work was consununated, and it was not until 1888 that
this division was specially noticed and appropriated for by Congress,

cxXXX1u
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The nature and scope of the work included under the functions of this
division may be thus summarized:

(a) A general study of the cconomic ocean, coast, river, and lake
fisheries of the United States in their statistical, historical, and other
aspects.

(b) A study of the vessels, boats, apparatus, and methods employed
for the purpose of ascertaining those which are most effectual and eco-
nomical, of suggesting improvewments, and of discouraging the use of
forms of apparatus and methods of capture that are uunnecessarily
destructive.

(¢) An investigation of the fishing-grouuds resorted to by American
fishermen, with a view to ascertain their resources, the scasons of
abundance of the fish and other water products occurring thereon, and
the effects of preseut and past methods of fishing on the supply.

(4) A consideration of the economie and social conditions of the fish-
ing population, their nationality and nativity, wages, disasters, ete,

(e) An investigation of the methods of curing, freezing, canning, and
otherwise preparing fishery products for market, the offering of sugges-
_tions for the utilization of fish and other aquatic animals that are now
regarded as of little or no value and are usually thrown away or sold
at nominal prices, .

(f) An inquiry into the condition and extent of the wholesale trades
in fishery products, the sources of supply, the principal lines of distri-
bution, und the means and methods of transportation,

(9) A condideration of the international relations of the fisheries and
the collection of information bearing on questions involving the privi-
leges, movements, treatment, expenditures, etc., of American fishermen
in foreign waters and ports.

{h) The dissemination among the fishing interests, either by corre-
spondence or printed reports, of information intended to promote the
industry; the preparation for State fish commissions or other State
officers of special reports illustrating the fishery resources of the States.

(¢) The determination of the results of artificial propagation and of
legislation on the abundance of fishes and other economic products.

While the functions of the division are sufficiently well marked, they
nevertheless, in certain lines, necessarily overlap those of the Division
of Fish-culture on the one hand and the Division of Secientific Inquiry
on the other. The determination of the results of artificial propagation
and of the necessity for its inanguration naturally fall to its considera-
tion, and in the investigatious of the past and present extent of the
fisheries it has always been the aim to bring out these points. In the
consideration of the economic resources of the fishing-grounds, ot the
movements and abundance of food-fishes and other aquatic products,
and of other subjects connected with the objcets of commercial fish-
eries, the division approaches the limits of the Division of Scientifie
Inquiry, but rather supplements than encroaches upon the functions of
that branch of the Commission’s work.
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In the prosecution of its inguiries having in view the collection of
data bearing on the foregoing topics the division depends almost
wholly on the personal field investigations of its agents. While in a
few instances the use of circulars and schedules has been resorted to
in the prosecution of minor iuquiries by mail, they have generally
failed to give satisfaction, awdl, in the Interests of completeness and
accuraey, they are utilized only wheu other methods are especially
contra-indicated, by reason of the expense involved, ete.’

The prominent feature of the organization of this branch is the corps
of agents whose active service in the field constitutes the chief work
of the division and affords the principal basis for the preparation of
reports on the various phases of the fisheries and furnishes ground for
the intelligent comprehension on the part of the Commission of the
coundition and needs of the industry.

The nuwber of field ageuts now authorized by Congress is five. By
reason of previous practical connection with the fishing industry, and
by virtue of lengthy service in their present capacity, the ageuts are
able to bring to bear on their work an invaluable knowledge of the
fisheries and of the best methods of condneting the canvass that
greatly contributes to the relinbility and completeness of the investi-
gations. The repeated personal visits of the agents to fishing com-
munities enables the Commission {o maintain c¢lose relations with the
principal fishermen and fish-dealers of thie country, and facilitates the
collection of more satisfactory data than would be possible under any
other circumstauces. ,

In gauging the work of the division, and in placing a proper estimate
on the results accomplished, it is a matter of importance to take into
account the small foree available for field and oflice duty and the
limited means at hand for.carrying on investigations of the extended
scope occasioned by the nature of the subject uuder consideration, as
previously outlined. An arrangement intended to place the division
on an ideal basis, which would permit an annual or biennial study of
the eutire fishing interests of the country and the prompt issuance of
reports thereon, would require a field force at least four times as large
as the present one, & corresponding increase in the number of clerical
assistants, and an appropriation of about twice the amount avail-
able for the year 1892, The shore line of the States bordering on the
coast and the Great Lukes is nearly 30,000 miles in length. The can-
vass of this extensive territory can, with the present foree, be accom-
plished only once in three or four years, a definite geographical section
or special branches of the industry being covered each year until the
whole is completed. During the continuance of present conditions the
work will necessarily have to be carried on along the same general
lines which have heretofore been abserved.

It is gratifying to be able to note that the usefnlness of the division
is being yearly increased, as the working forces become better trained
in the field and office duties, and as a result of the accuinulation of data
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that puts the office in position to fully and promptly comply with the
demands that are continually made upon it for information con-
cerning the fisheries; so general and comprehensive have been the field
inquiries prosecuted, that there are few phases of the commercial fish-
eries, or few questions that can be propounded regarding them, that are
not covered by the office records.

The principal subjects that come up for notice in this report are: A
history of the scope and conduct of the field investigations undertaken
in 1891-92; a review of the results of those investigations; an account
of the reports published by the division during the year; relations
with the Eleventh Census; a consideration of the prominent events con-
nected with the commercial fisheries, including the present conditions
of the principal branches of the industry, experiments with new types
of apparatus,international questions relating to the fisheries, ete.; and
recommendations for the future conduct of the work of the division.

INVESTIGATIONS OF THE STATISTICS AND METHODS OF THE
N FISHERIES.

In planning for the field investigations to be undertaken by the divi-
sion in 1891-92, the determining consideration in the selection of the
regions to be canvassed was the date of the last inquiries in the sev-
eral sections of the country. The fisheries of the New England and
Pacific States had been studied in 1889, and those of the South Atlantic
and Gulf States in 1890 and 1891; but no investigation of the Great
Lakes had been made since 1885, and the Middle Atlantic States had
not been covered since 1888. It was in these regions, therefore, that it
was decided to place the field force, although there were other consider-
ations, in addition to time, that prompted the selection of these sections.
A minor inquiry was also made in Albemarle Sound and some of its
tributaries, in North Carolina, and the regular investigations here-
tofore carried on by local agents at Boston and Gloucester, Mass., were
continued,

THE GREAT LAKES.

When, in 1885, the Fish Commission conducted a comprehensive
inquiry into the fisheries of the Great Lakes, it was found that the
industry was in a flourishing condition, and the yield was probably
greater than in any previous year. The results of that investigation
were embodied in a report,* to which recourse should be bad for a
detailed account of the history, methods, and statistics of these fisheries.
In 1891 the time was thought to be opportune for another canvass of
this region, which was accordingly undertaken in the first balf of the
fiscal year. Messrs, W. A, Wilcox and T. M. Cogswell were assigned
to Lake Superior; Ausley Hall, E. E. Race, and H. P. Parker to Lake

*Reoview of the Iisheries of the Great Lakes in 1885, Compiled by Hugh M, Smith

and Merwin-Marie Suell.  With introduction and description of fishing vessels and
boats by J. W. Collins.
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Michigan; E. A. Tulian to Lake Huron; W. A. Wilcox to Lake St.
Clair and the St. Clair and Detroit rivers; Seymour Bower and C. H.
Stevenson to Lake Erie; and H. M. Smith and C. 1. Stevenson to Lake
Ontario. Mr. Tulian and Mr. Bower, who were detailed from the
Division of Fish-culture, had taken part in the investigations of 1885,
and the office was fortunate in again securing their services. The
preparation of the report covering this inquiry is completed and it is
therefore possible at this time to give an accurate summary of the
prominent features disclosed.

Sinee the inception of fish-culture on a large scale in the United
States the Great Lakes region has been a favorite and favorable field
for carrying on that work. Every State having a frontage on the
‘lakes has appreciated the importance of artificial propagation in main-
taining and increasing the supply of food-fishes and has given its
appreciation practical form by establishing a board of fish commission-
ers and founding one or more hatching stations. The General Govern-
ment has also cosperated with the States in every lake,

The species to which the greatest attention has been given are white-
fish (Coregonus clupeiformis), lake trout (Salvelinus namaycush), and
wall-cyed pike (Stizostedion vitrewm)., A knowledge of the present and
past abundance of thesc fishes becomes a matter of great importance,
the determination of which naturally falls to the consideration of this
division. Besides the fish now propagated there are others of growing
importance to which attention should be divected, in view of the prob-
able necessity at an early date of securing their preservation and mul-
tiplication by artificial means. Chief among these is the sturgeon.

A comparison of the present and past abundance of the whitefish is
not entirely satisfactory and involves some elements of uncertainty,
There are at least five species of whitefish of commercial importance
occeurring in the Great Lakes, viz, the common whitetish (Coregonus
clupeiformis), the lake herring or cisco (C. artedi), the bluefin or
blackfin whitefish (C. nigripinnis), the Menominee or round whitefish
(C. quadrilateralis), the whiting, or Musquaw River whitefish (C. labra-
doricus), and the tullibee, or moungrel whitefish (C. tullibee), While all
of these are not of marked economic value, at least three are taken in
considerable numbers, and the others occur in greater or less abun-
Adance in some Iakes. The superficial differences between some of these
are not very pronounced and not always recognized by the fishermen
and others. It therefore happeus that in making refurns of fish taken
a fisherman may give a number of species under the general name
of whitefish, and being thus recorded an incorrect idea is formed of
the abundance of Coregonus clupeiformis in a certain lake or place.
There is every reason to believe that in 1880 several minor species of
Coregonus were recorded with the common whitefish; and it is known
that in 1885 the same thing was dono in some lakes, the species thus
combined with C. clupeiformis being C. nigripinnis and C. quadrilateralis.

The improper use of common names of fishes also makes difficult the



CXXXVIII REPORT OF COMMISSIONER OF FISH AND FISHERIES,

institution of satisfactory comparisons between the abundance of each
fish at different periods; this applies with special force to the wall-eyed
pike (Stizostedion vitreum), called pike and pickerel, and the true pike
(Lucius lucius), called by the same names.

The following table shows in condensed form the extent of the fish-
eries of each of the Great Lakes in 1880, 1885, and 1890. The condi-
tions prevailing in each lake are, as a rule, so distinctive that o general
table of this kind conveys only an imperfect idea of the status of the
industry and of the nature of the fluctuations. It is seen, however,
that in 1890 the lake fisheries were somewhat less important than in
1885, but were much more extensive than in 1880, their rank being
determined by the value of the products. The returns for 1890 show
that 9,738 persons were employed in various capacities, $5,362,744 was
invested, and the value of the catch was $2,471,768. Compared with
1880, an increase has occurred in cach of these items; compared with
1883, there are to be noted a slight decrcase in the number of -fisher-
men, a substantial gain in the amount of capital invested, and a decline
in the value of the catech, The details of these chauges will be brought
out in the consideration of the fisheries of each lake.

Comparative table showing the ectent of the fisheries of the (ivcat Lakes in 1880, 1885,
and 1890.

Teranns omployed. Capital invested. Value of products. *
Lakes. — - - —
1880. l 1885. 1890. 1880. 1885. 1860. 1880. | 1885. 1890.
Superior ...... 414 94 ‘ 653 . 581,380 | $427,033 | $366,682 | %118, 370 T $901,523 | $220, 068 .
Mioligan...... 1,578 | 8.878 | 2,877 1 551,135 1,757,831 1,437,224 | 668,400 | 878, 788 830, 465
Huron......... ! 470 892 7268 | 103,730 | 385,340 | 408,858 | 105,277 | 276,397 221,067
St. Clair....... 356 272 611 40,580 | 251,081 210,145 36,273 40, 193 73,577
Erie...... ... 1,620 4,208 | 4,482 | 515,100 [1,562, 138 12,816,302 | 474,880 11,109, 096 | 1, 000, 005
Ontario ....... 612 : GUo § 389 54,050 | 185,749 | 123,533 | 159,700 95, 809 124,786
Totel ... ?050 | 10, 354 i 9,748 |1,345,975 :4, 520, 081 5, 362,744 |1, 652, 800 I:B, 691, 866 | 2,471,768
]

* The value of all secondary products omitted.

The variations in the yield of the principal fishes, considering the
entire lake region, may be scen from the following table. The species
shown separately are whitefish, lake trout, sturgeon, and lake herring;
other important fish, as pike perch and pike, deserve mention, but can
not be exhibited in this table, owing to the fact that they were not
geparately recorded in 1880,

Whitefish, which in 1880 counstituted the chief part of the catch,
dropped to second place in point of quantity in 18835, and in 1890 were
surpassed in this respect by herring and trout. The decrease in the
output from 1885 to 1890 was about 30 per cent. Lake trout, which in
1885 exhibited a large increase over 1880, were taken in slightly greater
quantities in 1890 than in 1835, Sturgeon have steadily decreased,
the catch in the decade in question being reduced over 40 per cent. A
prominent feature of the comparison is the largely augmented catch of
the lake herring and its assumption of the first position among the
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lake fishes. The yield in 1890 was three times as great as in 1880 and
nearly twice as great as in 1885, The combined production of all other
species was about the same in 1885 and 1890, which years showed about
double the output of 1830. The decrease in whitefish and sturgeon is
more than offset by the increase in herring, so that the total catch in the
lake region in 1890 was over 14,000,000 pounds more than in 1885 and
about 45,000,000 pounds more than in 1880,

Comparative labl showing the producis of the fisheries of the Great Lakes in 1550, 1885,

and 1890,
e e e - T
Species. | 1880. : 1885, f 1800.
i- e
! Pounds. Pounds. Pounds.
Whiteflah oo i 21, 463, 900 18, 444, 004 12,401, 335
Lake trOUL ceeeee e e 6, 804, 6u0 12,586,665 | 12,800, 441
1208 . Y D .. 7,957, 383 7,147, 642 4, 289, THY
Horring oo i e 15, 867, M7 25, 869, 458 48, 753, 349
L8 . 16, 48, 600 35, 894, 107 35, 563, 647

Total.eooioiiiiiii e, feteeecaaaans . 08,742,000 ; 99,842,876 113, 898, 531
i

LAKLE SUPERIOR

The fisheries of this lake are less extensive than those of any other
member of the Great Lakes chain with the exception of Lake Ontario.
The fishing is practically confined to the taking of whitefish and trout,
the catch of all other species Leing insiguificant. The season of 1890
was, on the whole, a satisfactory one, and the output was fully up to
the average in recent years. It is therefore a favorable year with which
to make comparisons with 1885 and on which to base conclusions.

Counsidered in the aggregate, a decline is to be noticed in the extent
of tho fisheries of the American shores of Lake Superior in 1890 as
compared with 1885. The decrease was most marked in the items of
persous employed and quantity and value of products.  The relatively
slight deerease in the investment is explained by a large increase in
shore and cash property incident upon the establishment of large fish-
purchasing houses. An analysis of the returns indicates that the
decrease is more apparent than real and does not necessarily represent
a scarcity of fish. The decline in the fisheries has been practically
confined to Minnesota and has been due to a transfer of American
interests to the Canadian side of the lake.

The extent of the tisheries in the Ameriean waters of this lake in
1890 is shown in the three following tables:

Persons employed in Lake Superior fisheries.

Num-

Tow engagul, Do,

Vesnel fIshing. ..o
Shore fishing
Shore ndustries .. ..o
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Apparatus and capital employed in Lake Superior fisheries.

Ttems. }{::r" Value.
V88618 (tonnage, 256.70) . . e o veunen e re et ie ot ee et aaaeaaes 8| *$61,300
Boats....... - 23,9756
Gill nets . 63,476
Pound nets 34,4145
Seines .. 935
415
370
265
.. 1,713
Shore and accessory property . .| 109,878
CABL CRPILAL. o vnemmmemmnsnaesameemn e e et ameaeaea e en e s s ran e e 69, 900
LOLA] - e v ceee oo e ot eetaennscaaancactasassooaceasoosccronsssasnasnenaseacesens eeeeeene 366, 682

*Includes outfit.
Products of Lake Superior fisheries.

Specices. Pounds. Valuae.
Herring, freall ..o v vniiiiiiai e iiea e R 199,121 $4, 610
Pike, fresh and salted . 20, 362 1,134
Sturgeon, fresh ..... . 47,482 1,401

2, 065. 030 72,430

Trout, fresh ..
548, 348 15,771

Trout, salted .

Whitefish. fres L. 2,423 111 04, 612
Whitefish,sudted ... ..o e it e 790, 065 80,470
Other fish, fresh and salt. 16,473 629

b N2 P U 6,115,902 | 220,908

The fisheries in the Canadian waters of the lake in which Americans
are pecuniarily interested are of considerable iwmportance, as shown by
the table. They are prosecuted with gill nets, pound nets, and fyke
nets, and the principal fish taken are whitefish and trout. In the year
covered by the investigation 1,137,387 pounds of fish, valued at 834,472,
were brought into the United States {rom these fisheries on the northern
and eastern shores of the lake.

1 ' |
Boats, apparatus, ete. :\b"l::,l"’ Value. Specios. . Pounds. ‘ Value.
......... p $2,840 || I’ike, fresh. 8, (00 $240

2 5,050 || Sturgeon, {1
322 10, 108 || Trout, frosl
5 850 || Trout, salted.

8,750 || Whitefish, fresh .
13,700 {| Whitetish, salted

36, 170 1,085
330, 000 9, 900
20, 000 700
687,032 | 20,61
56,185 1,030

Shore propert,
Cash capital ...

Total investinent ..........|...... 41,698 Total.eemunnooeo o 1,137,387 34,472
I

As has been shown, the value of the fisheries of this lake in 1890 was
more than in 1880, but less than in 1885. The decrease between the
two later years was marked in every important tish and was especially
serious in theo case of whitefish and trout.
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Comparison of the yield of the fisheries of Lake Superior in 1880, 1885, and 1890,

Species. 1880. 1885. 1800.

Pounds. Pounds. Pounds,

W hiteflal . e e ciieiee e e e 2,257,000 | 4,571,947 3,213,176
Herring ...... N 34, 000 324, 680 199, 121
Tront........ ool 1,404,750 | 3,488,177 2,613, 378
Sturgeon..... Cejeeene e 182, 760 47,482
L6 0 TS0 £ N 60, 875 258, 216 42, 835

1 N 3,816,625 ) 8,825,780 ‘ 6,115, 992

It can not be said that the decline in the fisheries of this lake has
been principally due to a noteworthy or permanent diminution in the
abundance of fish. While individual localities reported a scarcity of
fish in 1890, the general opinion was that the catch was fully as good
as it had been for a number of years. The diminished output appears
to have been due almost entirely to the following circumstances:

1. A change in the methods of preparing fish for market, as a result
of .the growing demand for fresh fish. In 1885 3,916,250 pounds of
salt fish were preparcd by the fishermen of this lake. In 1890 that
part of the yield sold in a salted condition amounted to only 1,378,261
pounds. As the best fish are usually salted only when they can not
be disposed of in a fresh state, it follows that an increasing demand *
for fresh fish avd a dull market for salt fish will necessarily reduce
the output of localities that are remote from shipping centers.

2. As has been seen, considerable capital formerly devoted to the
fisheries of the American side of the lake has been diverted to Cana-
dian waters, under the provisions of the tariff law permitting the free
entry of fish owned by citizens of the United States. Several unfavora-
ble years and the supposed greater abundance of fish on the northern
side of the lake have caused some extensive dealers to transfer their
plants from American to Canadian ports, the home fishing being dis-
continued. The statistics show a decrease in the number of fishermen
and a corresponding decrease in the amount of apparatus in localities
from which wholesale purchasing houses have been removed.

Gill nets are the most important apparatus employed in this lake;
they yield muech larger quantities of products than all other means of
capture combined. In 1890 they were employed from vessels to the
number of 1,318 and from small boats to the number of 4,656. The
aggregate catch was 3,778,012 pounds, valued at $133,636, of which
2,709,693 pounds, valued at $92,650, were taken in the shore fishery,
and 1,068,319 pounds, worth $41,086, in the vessel fishery, the last-
named figures representing only whitefish and trout.

Pound nets rank next to gill nets in the amount and value of the
fish taken. TFive-sixths of the quantity and valueof the yield consists
of whitefish, Trout and sturgeon are the only other fishes that are
important items in the catch. The results of the fishery in 1890 were
1,669,017 pounds, valued at $62,911.

None of the other forms of apparatus in this lake is very important.
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Fyke nets, seines, set lines, spears, and dip nets are sparingly used,
but the aggregate catch is small in comparison with that in gill vets
and pound nets, amounting in value to less than $25,000.

The following table shows in detail the quantity and value of each of
the principal fishes taken with the various kinds of apparatus in 1890:

Table showing by apparatus and xpccics the yicld of the fisheries of Lake Superior.

Speeies. " Pounis. l Value. I” Specyes. || Tounds.  Value,
Gill nets: { ‘ Tyke nets: ‘ I
Herring, fresh and | j \ Pike, fvesh. oo ool 1 13,200 $660
salted «...ooooinaann. 169,811 ;  $4,021 ) T'rout, fresh ! 3,500 " 176
Pike perch, fresh aund | ' ,l W hirctinhy, fresh. o 4,000 . 200
salted ....cooevenen.n. 64 21l Gther fisl, frosh......." 3,806 135
Trout, fresh, ... 21,621,697 | 56,176 Potal . o ooens oo i I 1,170
Trout, saltod. ... 41,280 1 J2,02 ¢ Suies B =
Whitefish, fresh 1256006, 49,400 ' Herring, I'tosh ......... 26, 000 540
‘Whitetlsh, salted 287,064 | 11,122 , Trout, fresh. .. X 9 657 93
. —_— Trout, salted. . . 1,825 64
Total. ...... Whitefiah, fresh. ... B T 1,066
Whitefish, salted .. S| 86471 1,200
Pound nets: : Li Total........o.o.. I 95,477 3,059
pts : i inos: — PR PR R
Herving, fresh nnd s 510 . Piko, fresh............. | 470 n
................ L 310 55 ! o o ! o

Pike, fresh and salted. . 12,628 453 T;:"‘ﬁu;?(';f‘e‘h 24{-883 8, (1}33
s‘;’;ﬁg:{“’ fresh and | w08 1, 206 Trout, salted........... [ 511251 1167
Trout, frosh ' 184,188 i Total............. 404,763 | 70,005
‘Trout, salted. | 48,118 i ‘)"b‘;’{' apparatus: J———|—= =
Whitefish, fre L oolo, 663 D62 Lrout, fresh........... i 10,02 546
\Vhlteliah salted 4686, 5 18, 057 Whitefish fresh........ ) 221, 828 9,201
Other fish, salted.......| 093 | 4] Other fish, frosh........ b12,000 480
Total | - —— Total............. I 244,148 10,227
Ol emrmmreees | 1,600,017 | 62001 ; Grand total ... J 0. 116,002, " 220,068

LAKE MICHIGAN.

In the number of persons engaged, in the amount of capital invested,
and in the value of its fisheries this lake rauks second, a position which
it has always held since the fishing indastry of the lake region became
prominent. The principal features of the fisheries of this lake are the
large numbers of pound nets and gill nets employed. The extent of the
gill-net vessel fishery here prosccuted surpasses thatin all the other
lakes combined, the great expanse of deep water being favorable for
this fishery and affording the best protection (munst the exhaustion
of the supply. Trout are the chief fish taken in the lake as regards
both quantity and value; in no other lake ave these fish so important.
Next to trout in value are whitefish, although the lake herring, which
rank third in value, are taken in larger quantitios than whitefish.

The following tables show the extent and principal features of the
fisheries of the lake:

DPersons employed in Lake Michigan fisheries.

How engaged. }‘i’l(::‘l‘l-
Vessel fishing 203
Shaore fishing . 14
Shore industri 215

Tota) cooeeveunns R 2,877
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Apparatus and capital employed in Lake Michiyan fisheries,

!

Designation. Number.! Value.
_— > . _I' P

275 T - N ! £173,360

Tonnago BN PO

Outfit ceveeenineniiaeaaana.., : . 21,318

BB e ceae aaimee ettt e iteiieeeeiianeseaae ettt aaaaaas , 65 71, 663
Apparatus of capture, vossel lisherics:

fillmeta. ..ol et eeeetereeeaeee ettt v, 106, 564

Apparatus of capture, shore Iluhol

Pounmd nets. ..o, ! 244, 880

Gillneta, cooeenainan .. 109, 060

1"):ka Nots . cv i 731 11,316

Soines . ..oeriiiiriaan.n 3 . 3,480

Lines and spears ......... ’ 2,144

Shore proporty .......ooel L. 434,750

Casly capital oo i iiieiieiiar e [ 258, 400

N eereeean I 1,497,224

i ]
Producte of Lake Michigan fisheries.
Speeics. Pounds, Value.

Basa...... . 143,339 96,477

Herring .| 6,082,082 102,721

Peorch..... 1, 044, 453 46, 641

Piko and p 666, 021 21,087

Sty g(-ou ..... . 046, 897 34, 253
Sttckors. . .| 1,800,783 27, 106
B T g ...} 8,364,167 349,193
WhIteflal ..o i ieeeeee et 5,455,079 219, 059
Other fish........... R 1,132,145 23,028

T O P 20,434,266 | 830,465

The fisheries of Lake Michigan are more extensive than in 1880, but
somewhat less so than in 1885, when, as shown in a preceding general
table, more persons were engaged, more capital was invested, and more
money accrued from the sale of fishery products. In 1880 whitefish
constituted more than half the cateh, in 1835 o little more than a third,
in 1890 about a fifth. Sturgcon have decreased in a still more marked
degree. Trout, however, have inereased about 300 per cent, herring
200 per ceut, and other fish between 300 and 400 per ceut since 1880,
The aggregate catch shows an increase of about 3,300,000 pounds over
1880, and 2,900,000 pounds over 1885, although, owing to the prepon-
derance of the cheaper grades of fish, the value of the yicld since 1885
has diminished $58,000. Following is a comparison of the production
of this lake in the three years named:

Comparison of the yield of the fisheries of Lake Michigan in 1850, 1885, and 1590.

Species. 1880, 1885, 1890.

, Dounda, Pounda. FPounds.
Whitefish . 12,080, 400 8, 682, 086 5, 455, 079
Trott..... *2, 65%, 450 6, 4331, 208 8, 364,167
Sturgeon.. ceen 3, 839, 600 1, 400, G738 016, 897
Herring. .... 3, 050, 400 3,412, 403 6,082, 082
Othor fish 1, 562, 025 4, 684, 003 6, 686, 041
B 0 2 II 23,141,876 23, 618, 148 28, 434, 266
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The gill net is the most important form of apparatus employed in
the fisheries of this lake; it takes larger quantities of fish and yields
more money returns than all other devices combined. Trout, whitefish,
and herring constitute the bulk of the catch, trout predominating.
Pound nets are the only other relatively important apparatus; they
take about five-sevenths of the fish obtained in gill nets. Whitefish
are the principal fish caught, althongh trout, herring, and sturgeon,
are of considerable value; the yield of sturgeon by this means is much
greater than in all other apparatus. Among minor devices are fyke
nets, lines, seines, and spears. TFykes take chiefly herring, perch, pike,
and suckers. Lines are employed mostly for perch; seines yield perch,
pike, and suckers, and spears take small quantities of trout and pike,

The following table shows the quantity and value of each principal
kind of fish taken in this lake with each form of apparatus:

Table showing by apparatus and species the yicld of the fisherics of Lake Michigan.

| Gill nota. Pound nets. Fyko nets.
Species. o = T ———
TPounds. Valuo. Ponnds. Value. Tounds. Value.
Bass.o.oooiiiiiiiiiiiiiiieiiaae. 20,179 $1, 006 14, 800 $755 19, 310 $950
Herring 3, 608, 968 67, 434 2,103,733 30,321 332, 650 4,436
Pprch ............ 427, 575 12,020 403, 650 10,048 . 418, 700 8, 862
DPike aud pike perch . 85,110 ; 3,462 247,905 9,939 | 141, 06U 5, 557
Sturgeon .._..... .. 14, 595 | 630 844, 887 30, 224 R R N T
Suckers 673,216 | 10, 613 620, 033 10, 266 335, 410 3, 887
Trout.... 6,400,100 | 263,322 | 1,513,220 63, 761 11, 950 470
\Vhlt(‘.f.lﬂh 2, 873, 784 ‘ 111,434 2, Hsv, 456 106, 792 5,285 235
OtLer tish L .372.581 | 7%04| 426,614 | 8120 | 4470l 1,161
Total covien i, 14,487,198 | 477,322 | 8,785,337 | 270,276 1,311,045 i 25,558
Seines. Lines and spoars. Total.
Species.
Pounds. f Value. Pounds. ‘ Value. Tounds. Value.

Dasa. .. l : 88, 850 $3, 760 143,100 $6,477
Herring % 11 6,082,082 | 102,721
Perch .. I 185,117 1, 943, 9563 4G, 641
Piko anc | 91, 046 566, 021 21,987
Sturgeon . t G, 250 9106, K07 34, 203
Suckera ' 1, 800, 783 27. 106
Trout... .- 21, 640 8, 364,167 349, 105
‘Whitefish | 54 465 132 6, 455,079 219, 059
Other fish .....00 0110000000 | 35910 083 | @500 | 5,365 | 1,102,145 | 230
1) DU |" 638, 3837| T 10,8687 1,312,354 46, 651 | 26, 434, 266 |~ 830, 465

LAKE IIURON.

The fisheries of this lake in 1890 exceeded those of Lake Superior by a
few thousand dollars in the value of the catch, the number of persons
employed was greater, and the invested capital was somewhat less.
The principal fishing-ground is Saginaw Bay, where more than half the
fishery products of the entire lake are taken. The extent of the com-
mercial fisheries of this luke in 1890 was as follows:

Persons employed in Lake Huron fisheries.

How engaged.

Vensol fishing .c..ocovoeeeeneieniaaiii o,
Shore and boat fishing
Shoro industries. .. ..coceveneieneeaiaiii..,
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Appuratus and capital employed in Lake Huron fisheries,

. Num.
Itcms. bor. Value.

Vossols (tonnago 70.05) *$14. 600
Bots . oorineii i, 22,308
Gillnets. oo ievaeiiiieiiea .t 21, 665
Poundnets coeeeeniiiiiaaaiaa... 88,5156
Seines ......iiiiiiiiiiiiiiiee, . ) 600
Fykenets ...oooeoeniiiiiiii .. 6, 385
LINes covevnnniiiiiieiiii i, 770
Bliore and accessory property 208, 626
Cash capitd ..o i ieaaee vt aaann. leeeeaace 45, 400

L O RPT I 408, 858

* Includes outfit.
Products of Lake Huron fisherics.
Specivs, Pounds, Value.

Black bAass, freBl . oouue it i i iieee it ciiear e, $2, 107
Catfish, frosh..... 1 5,428
Herring, fresh.. 2, 383, 83) 25, 485
Herring, salted . 130, 700 2, 706
Porch, fresh...... 1, 817, 628 20, 702

Yike porch and pike, fresh . 1,483, 072 50, 834

Sturgeon, fresh......... 865,718 8, 024
Suckers, fresh . ... 1, 110,177 15,472
‘Lrout, fresh ...... 1, 500, 619 50, 742
Trout, salted ....... 5, 001 300
Whiteflsh, fresh. ... 1, 002, 694 37.135
Whitetish, salted ... P 1,400 112
Othertish, fTesli. ... .t i et e it 54, 000 1, 080

T N 10, 0566, 381 221, 067

The changes in the fisheries of this lake since 1885 have consisted of
a decrease in the number of fishermen, a corresponding diminution in
the amount of apparatus used, a large decline in the yield of the more
important fishes (viz, whitefish and trout), and a noticeable increase in
the catch of lake herring. The fisheries of the north shore of the luke
and the Saginaw Bay region show the most marked reduction since
1885. Compared with 1880 the only noteworthy improvement has been
a larger catch of sturgeon, herring, and miuor fishes. The following
table is a comparative statement of the output of the Lake Huron
fisheries in 1880, 1885, and 1890:

Comparisen of the yicld of the fisheries of Lake Huron in 1880, 1885, and 1890.

Species. ' 1830. ’ 1885, 1800.
e e e e e e et e e o | C e P .
Pounde, Pounds. Pounds.

Whitotish o e iieeaa 2,700, 77 1, 425, 480 1,004, 094
Herring o ooennon... 216, 800 3, 650, 2,514,551
Frout ...coeeeevial. 2,081, 500 L 530, 1, 505. 619
Sturgeon............ ; 204,000 | 215, 500 365,718
Other fish 1,960, 195 6, 010, 86O 4, 866, 309
T T TOU05,278 | 11,457,190 10, 056, 381

FCY2——Xx
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Pound nets are the most prominent apparatus now used in this lake.
The number fished in 1890 was 551, of which 326 were operated in Sag-
inaw Bay, the chief fishing-ground. The most important fish taken are
whitefish, herring, trout, wall-eyed pike,and perch. The aggregate
cateh was 7,525,796 pounds, for which the fishermen received $150,825,
Herring con%t;ltuted about one-third of the yicld, but was less valuable
than whitefish,

Gauged by the value of the cateh, gill nets rank next to pound nets in
importance. They are used by both vessel and boat fishermen, though
the vessel fishing is much less extensive than the boat fishing, In
1800 2,206 nets wére operated, of which 336 were used on vessels.
The gill-net catch consisted of 1,371,984 pounds, valued at $44,113, of
which 407,0i5 pounds, worth $14,401, were taken with vessels. The
principal fishing center for gill nets is Alpena. ‘he only species that
constitutes a prominent element in the yield is trout.

IFyke nets are important only in Saginaw Bay and River, where they
take large quantitics of the minor kinds of fish, notably perch and
suckers. Of the total number of such nets used, viz, 221, 170 were
employed in the region named, where they are set in (:on_]unctmn with
pound nets. The fyke-net cateh in 1890 was 1,088,751 pounds, for which
$23,156 was reccived.

The list of apparatus in this lake is completed by the enumneration of
seines and lines, which are unimportant, the combined yield being only
69,850 pounds, having a value of $2,973.

The extent to which each prominent fish in this Iake enters into the
cateh of each apparatus is shown in the following table:

Table showing by upparalus and species the yield of the fisheries of Lake Huron.

Apparatus and specios. ' Pounds. l Value. | Apparatus and species. Pounds. Value.
Pound nets: | I I'yko nets:
Black buss, frosh....... 21,701 $1,402 | Black bass, fresl...... 7,650 $765
Catfish and bulllies ads, Cutlish and bullheads,
fresh. . ... ... 10: U7l 5,275 freslio ool 5,100 153
Herring, fresh I 25,065 | Horring, fresh . 1,000 10
Herring, salte 2,708 Perch, fresh . 558, 446 8,021
Perch, fresh 12, 751 | Piko and pike pe (:h
Pike and p fresh 108, 000 6, 330
fresh.. .. .. 44,224 Suckers, 367, 555 ~7,051
Sturgeon, fresh 8.924 - W hitafish, 1 sn] . 10
.?‘u('k‘t:r? tuluh 8,421 Other fish, frosh . 816
roy resh 20, 12,167 ———
Whitefish, fresh .. 7,(; 'U? 29, (I.'{'G : Totad eoeeanaa ... . 1 23,156
Other fish, fresh...... .. 13, 200 264 | s -
i Seines:
fm———— Her rm;?v fresh ........ 6, 000 20
Total .............. 7,525, 706 150, 825 | Poreh, fresh ... .., 2,000 20
Gill net e = Pike -luul pike pereh,

ill nets: . : | freshooooooiolLl, 12,000 280
’l!errmz;. fresh ... .. : 18, 650 290 Trout, fresh....... ... 1. 0u0 10
'J] m.x:, 1:«1-531... 1, 1.:5 477 35,072 Whuolish. fresh ...... 1,000 50

yout, si 5, 000 300 ! — N
Whitefish, fresh.. . 224, 657 7,439 . Total coveeennan... 410
\\ hitetish, sultod. ... ... 1, 400 112 lzm=unans

~To—— ——————" Lines:
Total covevennnann.. 1,371,984 i 44,113 Trout, fresh...o....... 2,563
| Grand total. ... 30,050,381 | 221, 067
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LAXKE ST, CLAIR, 87T. CLALR AND DETROIT RIVERS.

This lake, with its two tributary rivers, although not one of the Great
Lakes, is sufficiently distinet from Lake Huron on one side and Lako
Eric on the other to warrant separate consideration of its fisheries,
which, although less extensive than those of any of the Great Lakes
proper, are nevertheless important, especially in view of’ the relatively
small area of the fishing-grounds. The principal fishing is done with
pound nets and seines, and the chief lish taken is the whitelish, the
abundance of which, as judged by the cateh, seems to have consider-
ably increased in the past five years, The fisheries in 1800 were as a
whole much more important than in 1885, which year exhibited an
increase over 1880. The number ot'\persons employed has increased,
and the quantity and value of the catch have advauced, but the aggre-
gate investnient is somewhat less. A very important trade in tish is
carried on in Detroit, and four steam vessels, fitted out with gill nets,
areowned in the region, butprosecute fishing in Lakes Lrieand 1luron.

These fisheries had the following extent in 1890, the figures includ-
ing the vessels fishing in the other lakes but owned in this section:

Persons employed in Lake St. Clair fisheries.

. e Numn-

How ongaged. bor.
Vs8] fIRNITL oot e ieianaareaceam e et cee ettt og
Boat aml shore fishin 517
Shore industrios . . oo 66
L4 TS 77 L L LR R T R TP PR .- 611

Apparatus and capital employed in Lake St. Clair fisheries.
- I

Items. :E:;" Value.
Veasols (LONDAEE, B850 < oo vnnr anen e e e et tma e et 1 4| *$24,400
OMTH . ot eenmmnenacaacocaccrnennassss of ]03 4, 375
Gill net8. . oveevoceeeeaaan.. , Sl 9,418
Toutul nots. . ok 0, 450
SOiNes..ceve- 28 6, 240
Fykomnets..... s 48 4, 480
Linesand spoars ..ot ceeaee 1, 100
Shore and 1ceos8ory property coceeeeeeaee. 106, 082
Cash CApItal ceeeemerenie it . . 44, 60V
LY T R N LR SRR R LR : - 210,145

* Includes outfit.
Products of Lake St. Clair fisheries,
Species. ’ Pounds. Value.
e o |

Black bass $544
Cattish 616
tHerring 5, 707
Perch .. 10, 160
Pike and piko poreh. 17,533
Sturgeon......... 7.794
Trout...... 12,004
Whitefish. . 14,7562
OBLOT BBl o oot e ettt e e e e aae s ma e m e s 4, 148

LOMAL. + e oo e e e e e et aeanaaaaraaas I. 2,091,570 | 73,577
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A comparison of the eatch of the principal fishes in 1880, 1885, and
1890 shows, as the principal features of the changes, a large inerecase
in whitefish in 1890 over the other years, a decrease in herring in 1890
as compared with 1883, a decrease in sturgeon as compared with 1880,
and an inerease in minor fishes over both the earlier years. The
statistics for the three ycars are as follows, the figures applying only
to the fish taken in the lakes and rivers and not including the vessel
gill-net cateh in the larger lakes:

Compurison of the yield of the fixkeries of Lake St. Clair and the St. Clair and Detroit
rivers in 1880, 1835, and 1890.

ra
Species. ‘ 1880. 1885. I 1890.
‘ LPaounds. DPounds. Pounds.
YT RIOfIBIL  eaveeecaaceecormensasarsesceassecaccaorenseasoreansanns ; . } 2049, 700
Herring ... i 192,400
Sturgeon .. S04, 003

Other 1811 eeeecenneannnnnnans ettt ' 1, 436, 14

'OtAl . oo v vannaacceconceons samseaanaocosaaetoa e 2, 347, 207

The quantities and values of the fish taken, with the various kinds of
apparatus employed, in this lake in 1890 are given in the table below,
1t is seen that the largest yield is with pound nets, after which come
gill nets, seines, fyke nets, and lines and spears. The entire gill-net
production was obtained in the vessel fisheries:

Table showing by apparatus and species the yicld of the fisheries of Lake St. Clair and the
St. Clair and Detroit rivers.

Apyaratus and specios. Pounds. l Value. Apparalus and species, 1 Pounds. Value.
Pound nets: Gilt nets: ! X
Bluek bass ...ccoveeenn- 103 $6 Herring coeeeeeececcnnns ! 297,934 §2,079
Catfish .. 15, 025 306 Pereh oo aas | 20, 243 877
Herring. 116, 000 3,740 I'ike and pike pereh. ... 46,276 1,851
Porch......ooooinn. 56,760 864 PTrout ... oeeiiaiiiene ! 244, 847 12,242
Tike and pike perch.... 177, 2860 5,57 Whitofish ceeeeenaanoonn 20, 064 1,454
Sturgeon... ... ..., 281, 867 7.125 _—
Whitefish......o ..., 174,000 : 10,440 Totab.oocoaaean oo : 647, 364 19, 402
Other fish. ... ....... 241,500 | 2,710 | L
— — Fyko nets:
Total.oeveeenaana.. 1,065,625 1 28,558 Black bass ..o 1,583 o1
s e Catlisht oooievieeana. 8, 000 220
Seinos: Porch cooceeienii... 263, 850 3,245
Black Yars ...ooo....... 7,400 444 - Pike and pike perch. ... 50, 610 1,814
Catfish . covuen e, 3, 250 81 : Sturgeon ... 3,200 batc]
Horring . ...oooenan.... 76,400 1,078 Whitefish ..o oaie... 200 20
Perch.................. 136, 750 1,819 ; Othor fish....oooaa..... 87,875 o788
Pike and piko perch. ... 171, 308 5, 334 | — —_—
Sturgeon............... 20, 936 581 ; Total. coniieaanain.. 415, 348 6, 063
Whitefial .o.oovaio.. 43, 500 2,840 RSt P -
Other flsh...oovven il 59,125 1 850 | Lines and spears:

W Perel ceeeeeeneaan, £76, 500 3,855
Total.cciiiennnann 510, 664 13,027 | Pike and pike porch. ... 79,170 3,167
| Totul. cooonvniaains, g,522
i - - -

il Graud total ...
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LAKF ERIE.

Lake Erie, thongh one of the smallest of the ¢chain, maintains fisheries
that are much more extensive than those of any other lake. Iu the
items of persons employed and capital invested, Lake Brie surpasses
any other three lalkes combined, and the value of its products is one-
and-a-half times greater than the aggregate fisheries of all the other
lakes, omitting Lake Michigan; the latter it exceeds by nearly £200,000.
Although surpassed by Lake Michigan in the number of vessels engaged
in actual fishing, it takes the lead in the quantity of netting used and
in the quantity and value of the catch. The transportation ot fish from
the fishing-grounds to the markets, which in all the other lakes is an
inconspicnous feature of the fisheries, is here prominent, 22 steamn ves-
sels being so employed in the year covered by the investigation.  One-
half the pound nets, nearly onc-half the gill nets and fyke nets, more
than one-third of the boats, and more than one-hall the shore and cash
property employed in the Great Lakes fisheries are found in Lake Erie.
More than one-half the fishery products credited to the entire lake
region is here taken, and two-fifths of the money value of the products
represents the operations of Lake Brie fishermen.

Lake Erie is peculiar in having a relatively large number of fishes of
great connnercial importance. In the other lakes the important species
are only two to four in number, while in Lake Irie there are cight
fishes of which very large quantities are taken, including several that
are prominent in no other lake, as, for instance, the blue pike and the
saUger.

The preéminently important fish of Lake Irie is the lake herring, which
constitutes mueh more than half the total quantity of fish taken and
about two-fifths of the value-of the catch. The remaining fishes, in the
order of their value, are blue pike, whitefish, wall-eyed pike, sturgeon,
sauger, catfish, and perch, and in order of quantity taken, blue pike,
sauger, perch, whitetish, wall-eyed pike, sturgeon, and catfish.

The following tabular statements exhibit in some detail the extent of
the fisheries of this lake:

Persons employed in Lake Erie fisheries.

Ilow engaged. No.

Voasel fishing. o oeereieaeeaiiii it
Shove fishing. .......
Shore industries ...

LR [ T
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Apparatus and capital employed in Lake Irie fisheries.

Designation. ’ No. Value.
VesSCls fishing coeeeninieiiiiann it e 56 $270, 100
Tonnage. ... 1,385.84 ... ...
[0 7T S O g 32,188
0at8. .. oiel.. 1, 303 217,750
Apparatus of capture . N
Gill nets..._..... P19,046 67,014

Apparatusof captn

Pound nets ... 542,260
Gill nets, .. 101, 569

¥ yko nets 64, 450
‘I'rap nets.. 5, 840
Seines ... 5,305
Lines and sp 6, 161
Shore property 749, 750
Cash CaPIti) ..ottt iiearaaa s . 753, V00
B 171 P [N 2, 816, 302

Products of Lalke Eric fisheries.
Species. Pounds. Value.
BIACK DABS . e et teeieeaeeaeaas e caieaniaaasceansaesannns 248,418 $13, 521
Blue pike.. .. 7, 488,003 148, 201
Cattish... 1, 826, 067 45,014
Herring 38, 568, 283 399, 452
Porch.. 2, 870,407 30, 209
Saugers 4,179, 867 51,721
Sturpoeon 2,078,907 73,703
‘Frout.... 121,420 5.183
Wall-eyed pike 2,105, 733 90, 615
Whitefish ..... .. 2,341,451 115, 970
Other figh ..o i i cieaaaan, 2, 621, 427 22,252
Turtles and frogB . cne e e e [ 4,074
B4 7Y ) RN | 64, 850, 873 1, 000, 905
i

The condition of the fisheries of this lake as compared with 1880 and
1885 is an important consideration, which has been the subject of much
golicitude on the part of those most dircetly interested. It has been
apparent to almmost everyone that the supply of whitefish, at least, has
been decreasing yearly, and that the catch has only been maintained
by the use of Iarger quantities of apparatus. Thefollowing comparison
of the output of the fisheries of this lake shows that in 1885 the yield
of 3,532,000 pounds of whitefish was about 200,000 pounds more than
in 1830 and 1,200,000 pounds more than in 1890, The increased appa-
ratus in 1890 should, other things being equal, have resulted in an
inerease in the catch over 1883, amounting to at least 3,000,000 pounds.
The output of trout, an unimportant fish in this lake, has increased
slightly over 1885, owing cliefly to the larger quantity of gill-netting
employed. Sturgeon show a diminished abundance, although more
were taken than in 1880. Ilerring have more than doubled in quantity
since1885. The production of other fishes, considered in the aggregate,
is somewhat less than in 1885, The large increase in herring much
more than overbalances the decreases noted, and results in an augmen-
tation in the yield of 13,400,000 ponnds compared with 18835, although
tlhie value of the cateh has fallen from $1,109,096 ‘to $1,000,405,
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Comparalive table showing the yield of the fisheries of Lake Krie in 1880, 1887, and

1890,
Spocics. | 1880, 1885. l 1890,
- e {_ | .
i DPonnds, Pounds. | Pounds.
Whitofish 3,333, 800 3,531, 855 2,141, 451
Trout..... .. R . 26, 200 106, W00 I 121,420
Sturgeon : 1,970, 0n0 4,727,950 2, 078, 907
Herrlng .. 11,774, 400 19, 454, 100 38, 8GR, 281
Other tish 11, 982, §00 23,784,012 21,440,812
Total 9,087,300 | 51, 456, 517 { 64, 50, BT3

From the following table, giving the quantity and value of each of
the priveipal fishes taken with the different appliances, the importance
of gill nets and pound nets as means of capture will be clearly seen.
Gill nets yicld the largest money returns and take the largest quanti-
ties of whitefish, blue pike, and sturgeon, while the pound nets have
thie largest aggregate catch and surpass the gill nets in the output of
herring, saugers, and wall-eyed pike.

Table showing by apparatus and species the yield of the fisheries of Lake Erie.

. . Pount .
. l Gill nets. i ound "I?(:?S'_'"d trap I'yke nots.
Specios. : | e
‘ Pounds. ‘ anuo Pounds. Valuo. Pounds. Value.
Black Hass coceveeenannenaaeiannns H 5, 730 %204 112, 403 $5, 887 82, 585 4, 534
Blue pike....... J6,411,863 | 108,759 1 1,952, 308 42,008 i..
Catfish ......... 500 10 | 474, 832 12, 132
Hmrlng . " 18, 642,800 | 203,787 | 20,210,083 | 194,775
Terch.oooaa..... o 1,101,517 14,733 1,270, 700 X8, 018
Saugers 23‘4" 400 7,401 3,226, 502 30, 420
Sturgeon . .. 1,340,790 47,777 531, 243 19, 626
Prout..veeeannnn.. 120,720 Fo D Tt S ORI N .
Wall-eved piko . 978,349 | 11,771 1,309 846 | 67,301
Whitefish ..... . 1,402,848 69, 667 937, 063 40, 323
Otherfish.eaceoiiieiiieeaacnenans ' J85, 803 3,950 1,077,829 8,050 1, 031, 925 7,270
Total .c...... B | 28, 844, 353 473, 157 i 31,180,769 | 414,025 | 2,481,945 41,379
<. Lln(s APeATS, .
o Seines. { gmpucln ote. ( Total,
Species. — — [ P
 Pounds. | Value. | Pounds. ! \'nluu ' qumls l Value.
[T | — —
i I i
BIACK DB+ eeeieieee e eans : 4,000 | $2.565 LTo0 o owrt 2R 8 ! $13,521
Biue piko. .. | 500 950 113,m2 ] 7,024 ) T8« 803 | 148201
Catiish ....... ' ’m 475 0 5,275 | 848,100 © 20,827 ¢ 1,026,057 45,914
DB T P I Ll o 14,500 | BOO B8 RGR, 283 | 399, 452
Porel. . oo.o. 77,100 37 | 117,420 | 4,151 | 2, 870, 407 30, 299
SRULETE . ovnen 142,060 | 4,269 § 205,000 | 5,570 1 4,170,867 | 51,921
Sturgeon . ! Jevoneens 206,874 | 6,300 [ 2,078,907 74,703
Trout...o.onoeen 700 l U5 121,420 5,183
Wall-oyed piko. 490,960 | 3,335 1 2,305, 738 00, 615
Whitetish _..... 1,500 0 | 2,841,451 115, 470
Other tih....... 189, 670 16, 200 608 | 2,021,427 22,852
Turtles and froga. ..oooiieeiiiiiii e Rt AR SRR Fgora 000000 4,074
.. ;. |
Total coeeiiiii i I 752,620 | 18,7068 {1.578.186 52,075 . G4, 850, RT3 | 1, 400, 906
|
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LAXT. ONTARIO.

A preliminary report* on the fisheries of this lake has already been
published in the Bulletin of the U. S. Fish Commission for 1890. 1t
was issued to supply a demand for recent information during a very
important discussion of the question of the condition of the industry
and of the necessity for further protection to the fishes. The fisheries
of this lake are less valuable than those of any other member of the
system, and the threatened further reduction of their importance, due
(1) to fishing abuses, or (2) inadequate fish-cultural operations, or (3)
to a combination of these causes, drew an unusual amount of attention
to Lake Ontario and furnished the basis for a noteworthy movement
for the preservation and increase of the fish supply of the lake, for a
discussion of which reference is made to the report cited.

In 1890 the fishing industry of the lake had the following extent:

Persons cmployed in Lalke Ontario fisheries.

How engaged. No.
BT T T3
Shore fishing. . ... . .
Shore industries
L R
Apparatug and capital employed in Lake Ontario fisheries.
Ttoms. ’ No. ‘ Value.
Vesscls (tonnage 46.17) oo.oooooiiiiiiio. K l a$0, 685
Jonts ....... .- 7
Gill nets

Pound nets
Fyko nets
Seines....iiiiieiiinne.

Betlines.....coooovieiiiia.n
Miscellancons .................. ceee
8hore and accessory property aed
Cash capital. .. .l i i i ciaerea e nea e aaaaaanee [ ..

F 171 PP . 123, 533

! 1
a Includes outiit.
Products of Lake Ontario fisheries.
Species. Pounds. | Value.
-

Black bass............. 33. 092 $2, 864
C‘nt.nsh .............. 471,955 12,444
Lels oooveiaiaanii., . 257,160 8, M3
}’herrmg .............. . 508, 978 20, 930
1 f:rrh ------------------- 68, 947 b, 368
P)gkc .................... 129, 490 G, 284
Pikepercho.ooooiooiiiiaan.., 331, 002 28, 729
Sturgeon. ...l . 641,752 22,201
Suckors......coeeeniiiiiiiil, ; 270 170 4578
Tromto oo e 41,010 2,089
Whitcfinh 148,771 6,875
Other tish 255, 091 38,915

TORAL « ot 8,440,448 | 124,788

* The fisheries of Lake Ontario. By . M. Smith, M. b, 39 pp., 30 plates of fishes.
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In a preceding general table the statistics of the fisheries of this
lake in 1880, 1883, and 1890 appear. The fisheries for the last year
show a marked decline in the essential features of the industry as
compared with 1880, although the capital invested and the value of the
products were somewhat greater than in 1885, The aggregate decrease
in the quantity of fish taken between 1880 and 1890 was only 193,522
pounds, an amount which is in itself insignificant; but an inspection
of the statistics shows that a more unfavorable result was obviated
only by a very large increase in the production of the cheaper grades
of fish, while the catch of the two most valuable fishes in 1880, viz,
whitefish and lake trout, was reduced nearly 90 per cent. A slight
improvement, made up chiefly of minor species, such as might arise
from seasonal variations in the abundance of fish, is seen to have
occurred between 1885 and 1890. The following comparison of the
production of the fishes in 1880, 1883, and 1890 exhibits the vartations
in the ecateh of all the species for which it is possible to give separate
figures for 1880:

Comparison of the yicld of the fisheries of Lake Ontario in 1880, 1855, and 1890.

Species. | 1880, ’ 1885. [ 1890.
Pounds, I Pounds. Pounds.
B2, T £ Y A PR AU 1, 084, 000 90,711 148,771
Lake trout i 560, 700 20,510 41,010
Sturgeon........ 615,243 386, 074 511,752
Herring. oo ! U11,217 403, 585 598,978
Other fish....... 840, 800 | 1,496, 656 2,115,937

3, 640, 000 l 2, 308, 466 3,446, 448

In this lake larger quantities of fish are caught with gill nets than
with any other kind of apparatns. The principal part of the cateh
consists of sturgeon and the minor species of whitefish usually desig-
nated herring. More common whitefish are also taken with these nets
than in any other manner, although the actual yield is small. Trap
nets and pound nets rank next to gill nets in the amount and value
of the fish secured. Pike perch or wall-eyed pike represents more than
half the value but less than onethird the quantity of the trap-net
production, and is the most important fish now taken in the lake.
Fyke-net fishing is of considerable extent, catfish, pike, and yellow
perch being the chief products. All other kiuds of apparatus used are
unimportant.

The following table indicates the efficiency of the different means of
capture employed in Lake Ontario, the quantity and value of each fish
taken being shown:
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Table showing by apparaius and specics the yield of the fisheries of Lake Ontario.

Gill nets. Tound vots and trap Tyke nots.
- nets. ;
Species. )
Pounds. ! Value. Pounds. | Value. Pounds. | Value.
Black bass 6,488
Catfish .... .. 49,010
Eels ..... 1986, 204
Herring 5,724
Peorch 150,975 1,427 170, 645 3,111
ike...... 520 26 73,770 3,340
Pike porch 297, 132 26,967 |.ececennennfooaaaaat,
Sturgeon. . 26,075 992 ..
Suckers. 03, 800
Trout.. 30, 181
Whitefish . N 78,219 68, 392
Other fish.....cooeeveiiinnean. .. i 8, Yu8 177 120, 330 1,278 122,183
....................... 1,257,716 48,821 | 1,044,851 44,704 | 849, 527 22, 581
! Seines. Lines. Minor apparatua. : Total.
Specics. T ; i
Tounds. | Value.! Pouuds. | Value. | Pounds. | Value. | Tounds. Value.
Black bass $118 33, 002 $2, 304
Catfish 240 471,955 12, 444
B L E T 267, 190 8,03
Herri 200 bu8, 978 20, 936
Porch. 162 368, 947 5, 368
Pike 81 120, 490 G, 284
Pike pe 312 351,002 28,729
Sturgeon .. 78 84,068 ! 3,608 2i0 - [ 541,758 22,201
Suckers.. 1,200 1,250 25 49,640 918 270,170 4,078
Trout..oooeeeeoiiidiiniii]eaaan 192 10 ! 41,010 2,089
‘W hitefish. . | B E0 S P N 148,771 6. 875
Other fish._............ (17 0 PR 250, 091 3. 015
Total ceeeeannn... , 80,627 | 2,758 | 106,817 | 4,852 I 56,010 . 1,000 | 3,446,448 | 124,786
| !

CHESAPEAKE BASIN.*

The investigations in the Middle Atlantic States were, during the
fiscal year 1891-92, confined to the Chesapeake Basin and the adjoin-
ing_ocean shores of Maryland and Virginia. The canvass of this
important fishing region was extended to the limits of cconomie fishing
in all the rivers tributary to the bay. The very careful and comprehen-
sive inquiries here made were fully warranted by the vast extent and
importance of the fisheries. The Chesapeake, with its tributaries,
constitutes the most productive inland fishing-ground in the United
States, and probably the most important in the world. The value of
the fishery objects here talken is over $10,000,000 annually, a sumn equal
to nearly one-fourth the value of the fisheries of the entire country.

The investigation of the fisheries of this section was begun in the
first part of November, 1891, and occupied the attention of the field
force for about three months. The canvass in Maryland was conducted
by Messrs. Ansley Hall, 1. . Race, and Charles I1. Stevenson, and in
Virginia by Messrs. T. M. Cogswell, Charles I1. Stevenson, and W. A,
Wilcox. That part of the Chesapeake Basin extending into Delaware
and Pennsylvania was visited by Mr. Race.

The canvass of the fisheries of this region disclosed the extent of the
various branches of the industry in the four States supplied by the

* Inclnding adjoining ocean shores of Maryland and Virginia.
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Chesapeake and its tributaries to be as follows: The number of persons
finding employment in 1891 was 64,654; theamount of capital invested
was $10,474,334; the value of the produets taken was $10,126,748.
The extent to which the different States were represented is shown in
the following tables, which give details of the industry:

Tnr FISNTRIES or THE CHESAPEAKE Basiy 1n 1801,

Persons employed.

lisher. | Shores-
States. ‘ men. mon. | Total.
Pennsylvania coeeerivieaniiiiiaeaas eeeacceueacceccterrarraaeaaaanaenes {127 8 VO 637
Delaware. 120 353 482
Marylang . 28,209 11,735 { 39,944
Virginia..oooooiniiiiaeiiiaoil . . ceee ceeeeenn | 20,316 3,275 | 23,501

TTOAL. - e e eee e e et ee e e e e e e e l 40.391] 15.3ﬁl 64, 054

Vessels, boats, apparatus, and capital employed.

N ,
Pennsyl- | poyaware. Maryland. Virginia. | Total.
S, vania.
Designation, mmem
No.!Valuo.| No. | Value.| No. | Value. No. | Value. ] No. ' Value.
Vossels ™ ....oaoeeenn $14, 650 | 1,627 :$1, 838, 240 944 | $939, 130 | 2,586 $2, 792,035
Boats ... 660 | 9,830 79,488 | 0, 247 403,722 19,503 1,040,837
Seines .. 450 530 76, 780 220 58, 1420 , K20 ;138,875
Gill neta.... GO5 (11,970 07,249 | 6,979 46, 030 '19, 087 144,014
Tound nets . ......... . 155 | 1,005 71,778 916 162, ()Ul) | 1,938 | 234,023
YTyke nets and pots .. 172 41,937 449 14,554 | 48,324
Dredgos ...... s [0 FUTRNS FUR 121,883 | 658 | 6145 1 144,738
Tongs ..o.ooaaan. . .. 77,019 (12,105 56.875 25,520 133,714
Othor apparatus . B P 7,493 3,014 | 12,083
Shore property .. ceeeo] 18,500 4. 2,446,327 717,867 {. . 3,182,041
Cash capital ......... ee 18, 500 2,107,455 447. 500 i ‘.’,, 5934, 450
Total eeneennnloonee 12,215 [..... 51,782 |.oenne. 7,465,718 |...o... ’le. 044,050 |ooooo 10, 474, 334
1 |
* Valne includes outfit,
DProducls,
Ponnsylvanin. Dolaware. M m) fand. Virginia,
Speoies. S = T i rummmt e Tt B
Iounds. | Valuo. | Pounds., Value. | Pounds. Y nlue Pounds, Value.
Alewives ..ol PP P 87,100 $405 | 17,418,850 | $131,2 11,004, 0&) $93, 819
Bluelish . R 516, 364 22, 701 ), B2, 86, 004
D2 20) 111 L R B B L L L L T R P R R RSP LR bbb 4,948
Catfish . 45, 502 2§, 538
Tiels ..., 792 32,019 7, 500
Menhadon -} 80,052, 120 63, 307|105, 980, B34 107, 523
Mullet..... ](l] '40 2,074 101, 700 2,196
Porch. 2 . 105, 078 415,378 16,336
Pike.... 30, 261 4, 450 615
Sen bass 113, M) 4,544 9, 440 476
Shad........ 6,224,878 | 211,575 1 6,498, 242 207, 394
Sheepshead. .... 3,180 490 20, 625 1,101
Spanish miackorel. | S uaT 5, 46y 739, 010 0,750
Spots and monl\ms . . 273,283 12,119 | 1,683,457 6u, 863
Squeteague ... o U .. . Afgl'. 165 25, 002 3,038,019 124, 891
Striped bass 1. 2G4, 603 91 770 467, 861 40, 954
SEUTZOON «evvemmnenee]ieoreroinfomaeaeeemenreroasfoaaeen, 72,445 2,348 720, 451 21, 267
Otherfish..... 46, 500 2u 816, 147 24, 667 2, lm4 419 82, 589
Clams (meats) . JR O P 1147, 760 8. 226 <560, 278 36, 030
Crabs...coeeenan.. SRT005,770 | 803,716 | 42, ROD, 427 G2, 039
Craytish and shirimp. |- . 15, 394 4,655 . ..
038!(*!‘8 (moats} ..... . ”‘()'J (‘IB 4006 |6, 2‘!‘.': HG6 1943, 061,452 | 2, 520, 068
‘Torraping. ....... . “i 89, 780 22,883 52,215 18,404
Turtle..coovvunn.... . . e ; 4,060 231 187, 621 8,904
Tolal coveoean.. 801 811 } .-’74 175,058 I 5,133 .m 177, 827 (6, 460, 759 ,181 953.a;7 | 3, 641, 282
N 18 4;0 Dbushels. $92 ‘?17 1o in numhor 60 045 068 bush(-]s.

269,910 Lushels, 438 011.281 in numbor, £$,151,646 bushels.
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Products—Continued.

Total. I Total.

Species. —— Species.
Tounds. Value. Pounds. Value.

Alewives ..c...veenenn. 28, 610, 035 $225, 559 || Spots and oroalkers 1, 056, 740 $72, 982
Bluefish.... . 2,319, 038 88,765 || Squeteague 4, 683, 484 150, 793
Bonito ....... . 195, 250 4, 048 || Striped bas 1, 746, 904 140,016
Catfish....... . 2, 260, 561 74,560 (| Sturgeon .. 792, 896 21, 610
Eels.......... . 813,269 34,177 || Other fish. 3,520. 166 110, 260
Menhaden.. 136, 9142, 454 262,830 || Clams (roeats). . 1707. 038 44, 256
Maullet . 203, 240 5,170 )] Crabs .ovvueneeiaannne 210, 496. 197 365, 755
Perch 2, 9118, 588 122,731 || Crayfish and shrimp . N 15,394 4, G35
Pike. 578, 264 36,569 1| Oysters (meats) : 3112, 676, 858 7,815,934
Sea ba . 122, 810 5,019 | Terraping....... R 141, 985 40, 827
Shad .......c.00 . 12,981, 737 435,575 |{ Tnrtles . ..ecvvicannnns 191, 631 4,135
Sheepshead ...... .. 23,810 1,497 |

Spanish mackerel...... 784,747 66,125 Total.cceeanenn.. : 325, 598, 156 l 10,126, 748

| |
188,380 Lushels, 231,488,591 in number. 216,096,694 hushels.

Not the least important point involved in the investigation of the
fisheries of this section is the question of their condition and mainte-
pance in view of the enormous annual drain on the supply of fishes
and other aquatic animals required to yield to the fishermen a yearly
income of over $10,000,000.

Comparing the extentof the industry in 1891 with its extent in 1880,
it appears that a large increase has occurred in the number of persons
employed in fishing and in the dependent shore brancbes. Thenumber
of fishermen increased 12,336 in Maryland, 4,265 in Virginia; the num-
ber of shore employés inereased 1,600 in Maryland and 462 in Virginia,
'giving a combined increase in fishing population of 18,663 in these two
States,

The aggregate number of vessels now employed is apparently some-
what less than in 1880; there has been an increase of 177 in Maryland
and a decrease of 502 in Virginia, giving a net decrease of 325. It may
be said, however, that only approximate figures for the oyster vessels
were obtained in 1880, and, in view of the increased number of oyster
vessel fishermen, it is probable that the vessel estimates were too large.
A large advance has occurred iun the item of boats; 9,629 more of
these were used in 1891 than in 1850, both States exhibiting a marked
increase; the value of the boats increased $564,042. Every important
form of fishing apparatus is now employed in larger quantities than in
1880; scines have increased from 293 to 756, gill nets from about 7,720
to 18,955, fyke nets and pots from 4,150 to 14,450, and pound nets and
weirs from 268 to 1,921. One of the most prominent features of the
fisheries is the enormous augmentation in the number of pound nets
employed and the tendeney in certain localities to supplant the earlier
and less effective means of capture with this apparatus. The aggre-
gate investment in fishing property has increased in both States,
amounting to 1,123,285 in Maryland and $1,030,440 in Virginia.

The foregoing inerease in fishing population and fishing property
prepares us for a snbstantial advance in the results of the fisheries,
provided there has been no serious impairment, of the supply. The
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figures at hand indicate a general maintenance of the abundance of
most of the important products and show a marked advance in thecase
of some special objects. The value of the industry in Maryland has
increased $2,819,900, that in Virginia $516,838, the aggregate increase
being $3,273,640, or nearly 50 per cent. Figures for the fisheries of
Pennsylvania and Delaware tributary to the Chesapeake are wot avail-
able for 1880; their importance, however, is relatively so little that they
may be discarded from the comparisons. The comparatively unimpor-
tant fishery interests of the ocean shores of Maryland and Virginia are
included in order to make the statistics for those States complete.

Among the fishery products whose importance entitles them to special
mention and concerning whieh some notes.on the fisheries may be given
are alewives, bluefish, nenhaden, Spanish mackerel, squeteague, striped
bass, shad, crabs, and oysters,

Alewives or herrings.—Next to shad these are themost valuable food-
fishes talken in this region; the quantity annually consumed is much
greater than that of any other food-fishes. They are secured prinei-
pally with scines and pound nets.  In 1891, 17,418,850 pounds, for which
the fishermen received $131,245, werecaughtin Maryland, and 11,004,085
pounds, worth £93,819, were obtained in Virginia, the total yield in the
two States being 28,422,935 pounds, with a value of 8225,064. This is
a very large increase over 1880, although it is not anomalous in view of
the angmented quantities of apparatus used. In 1380 the output of
alewives was 16,129,372 pounds, valued at £217,092, the proportion of
the cateh in each State being about the sume as in 1891,

Blucfish.—This erratic species is, with one exception, the most impor-
tant typically salt-water fish taken in Maryland and Virginia. The
largest part of the cateh is obtained with pound nets. The aggregate
yield in 1891 was 2,319,038 pounds, having a value of $88,765; of this
quantity, 516,364 pounds were taken in Maryland and 1,802,674 pounds
in Virginia. The increase over 1880 was 762,621 pounds, worth 852,442,
The increase was most noticeable in Maryland, where only 10,000
pounds were reported in 1880, while 516,36+ pounds were caught in 1891,

Menhaden.—The preseunce ol a large number of’ oil and fertilizer fac-
tories on the Chesapeake occasions an extensive fishery for menhaden
arried on with steamers and sailing vessels. The fish are liable to
‘soasona! fluctuations, like the bluefish, but the catel in recent years
has been fairly constant. The quautity of fish taken in 1891 was
136,932,454 pounds, equivalent to about 228,220,755 fish, nearly all of
which were ntilized at the oil and guano works; the cost of the fish to
the factory operators was $262,830, ov at the rate of about $1.15 per
thousand fish, 1In 1880 the quantity of menhaden taken was 92,116,800
pounds, valued at $:246,760, or at $1.60 per thousand lish. A conspicuous
feature of' the lishery is the inereased cateh of menhaden in Maryland,
owing chietly to the establishment of factovies at several places in the
State and the consequent employment of tishing vessels belonging in
Maryland, In Virginia the output is approximately the same as in 1830,
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Spanish mackerel.—~The abundance of this species in recent yeurs
presents a marked decrease as compared with 1880,  In the latter year
1,627,663 pounds, worth $100,104, were taken, the fish ranking third in
importance among the food-fishes of the region, while in 1891 less than
half the quantity was caught and the fish declined to the ninth place.
The cateh in Maryland was very small in both 1880 and 1891, but was
larger in the latter year than in the former.  The decrease may evidently
be traced to the capture, chietly in pound nets, of large quantities of the
fish early in the season in the lower part of the Chesapeake, Lhefore
the fish have spawned.

Squeteague.~Two species of squeteague, locally known as wealfish
and trout, rank third in importance among the food-fishes of this
section.  As compared with 1850, they were taken in much larger
gquantities in 1891, and the increase was marked in both Maryland and
Virginia. The aggregate yield reported in 1850 was 1,541,000 pounds,
valued at $31,140; in 1891 the catch amounted to 4,685,484 pounds,
worth $150,793. Pound nets and secines are the apparatus chiefly
employed in taking these fish,

Striped bass.—The supply of this fish seems to be holding out remark-
ably well in view of the large annual cateh in fresh and salt water
with seines, gill nets, and pound nets.  The output in 1891 was about
410,000 pounds more than in 1880, although there was a decline of
nearly 30 per cent in Virginia. The total yield in 1891 was 1,732,564
pounds, for which the fishermen received $138,723.

Shad.—Next to the oyster, the shad is the most valuable fishery
product of this region; in 1880 it occupied the same rank. The main-
tenance of the supply may be clearly traced to large plants of fry in
the waters of the region, and the increase in the output has been due
to the employment of larger quantities of apparatus, especially pound
nets.  Ifollowing is a comparative statement of the catch of shad in
Maryland and Virginia in 1880 and 1891:

Maryland. ‘ Virginia. Total.
Year. R i
Pounds. Value. Tounds. Valuo. Poundas. Value.
D 3,774,426 | $140, 920 | 3,171,953 $134,496 | 6,046,379 | $275,422
8B e e it 6,224,873 | 211,575 | 6,498,242 207,304 | 12,723,115 418, 969
INeroase.....eeeeeeenn.... | 2,450,447 | 70,649 i 3,826, 289 | 72,898 | 5,776,736 | 143,547

These figures show an increase of ncarly 100 per cent between the
years named, the advance being shared about equally by the two
States.

Crabs.—The prominence which crabs have attained in the fisheries
of this region is one of the most noteworthy features of the industry.
In 1880 only 3,305,867 pounds of crabs, equivalent to about 9,917,600
individuals, were marketed; these brought the fishermen $78,938.  [n
1891, when the fishery was more extensive than ever before, 10,496,197
pounds, or about 31,438,590 crabs, valued at $365,755, were sold, In
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1880 the fishery was more extensive in Virginia, but at the present
time nearly four-fitths of the business is carried on in Maryland. Much
the lavger part of the catelr is sold as soft-shell crabs,

Oyster.~—This important resource now represents nearly eight-tenths
of the value of the tisheries of thisregion.  During the season covered by
the inquiry the industry was in a prosperous coudition. The foregoing
table of products shows that 9,945,038 bushels, valued at $5,295,866,
were taken in Maryland, and 6,151,636 bushels, valued at $2,520,068,
in Virginia, the total yield being 16,096,694 bushels, for which the
fishermen received $7,515,934.  Cowpared with 18380, these figures show
a decreased production, amonnting to 654,942 bushels in Maryland and
685,684 bushels in Virginia, while the value of the output has increased
$565,380 and $301,692, respectively, . A large increase has also taken
place in the number of persons engaging in the oyster industry. In 1880
Maryland had 13,748 fishermen and 9,634 shore hands, while in 1891 it
had 21,280 fishermen and 12,108 shoresmen. In 1830 Virginia was
credited with 14,236 fishermen and 2,079 shoresmen, and in 1391 16,352
fishermen and 2,250 shoresmen. The total inerease was thus 12,273,
The capital invested in the oyster industry in 1880 was 86,034,350 in
Maryland and $1,351,000 1 Virginia; in 1891 it was 87,269,245 and
$1,927,792, respectively.

ALBEMARLE REGION, NORTH CAROLINA,

In April, 1892, the writer visited Albemarle Sound and some of the
rivers debouching into it in the mterests of the Division of Scientifie
Inquiry. The primavy object of the visit was the collection of the
fresh-water fishes of the region. At the same time an opportunity was
afforded to inspect the commercial fishieries.

Forty-five species of fishes were ascertained to inhabit this region at
the time of the inquiry; of these about thirty may be regarded as food-
tishes, two or three others are sometimes eaten but have no recognized
economic value, and the remainder are small fishes whose principal
importance arises from the fact that they constitute a promiuent part
of the food supply of other fish,

This is one of the most important fishing sections on the Atlautie
coast. Albemarle Sound is the largest coastal body of fresh water in
the United States, aud more extensive fresh-water fisheries are main-
“tained in it and its tributaries than are prosecuted elsewlere on our
coast. The most prominent tish occwrring ave shad, alewives, striped
bass, black bass, and white perch, but many other fishes common to the
section are taken in greater or less numbers and materially contribute
to the ineome of the fisherman, among which sturgeon, eatfish, eels,
suckers, pike, mud shad, hickory shad, several kinds of sunfishes, yelloy
perch, and flounders may be mentioned,

The annual fish prodaction of’ this region is about 9,000,000 pounds,
of whicl nearly two-thivds represents alewives.,  The value of the cateh
is about $165,000, nearly half ol which swm represents shad.
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The changes which have taken place in the forms of apparatus used
in this region are interesting. In early times the favorite means of
capture, especially for shad and alewives, was the seine. This is still
an important device, taking more fish than, any otlier single form, and
the most extensive seine fisheries in the country for the fish named are
here carried on. After a time the gill net was brought into more
general use and began to increase in importance until finally it took
precedence over the seine in taking shad and one or two less valuable
fish. In the past decade the introduction of the pound net in great
numbers has been a very marvked feature of the fisheries, and because
of its efficiency it has supplanted to a considerable extent both the
seine and the gill net, and will probably, within a short period, attain
even greater prominence.

BOSTON AND GLOUCESTER, MASS.

The studies of the fisheries tributary to these places, as mentioned
in the previous report of the division, have continued along the same
general lines already referred to.  The importance of the fishing indus-
try of these cities warrants the small sums expended in keeping well
informed regarding the condition of the business and in maintaining
close relations with the fishermen and dealers. The inquiries here
made cover the operations of about seven-ecighths of the offshore fishing
vessels of New Eungland, are valuable adjunets to the general investi-
gation of the fisheries, and afford an excellent basis for determining the
condition and resources of the great ocean fishing-grounds off the New
England coast.

In Boston Mr. 1. I, Dimick has continued his efficient services as
local agent. Ile has obtained a record of each vessel arriving from the
fishing-grounds, noting the kind, quanticy, and value of the fish landed,
the particular grounds on which caught, and other useful and interest-
ing data concerning the fisheries.

The fish trade of ‘Boston is of greater magnitude than that of any
other city of the United States. The investigations have shown that
in the calendar year 1891 the quantity of fishery products therelanded
by American fishing vessels was 69,945,088 pounds, mostly fresh, hav-
ing an approximate value to the fishermen of $1,840,336. This quantity
is in addition to very large receipts, chiefly from the provinces, over
regular rail and steamer lines. The most important single product
brought into Boston by our fishing vessels is the haddock, of which
33,860,197 pounds, valued at $824,132, were landed. Of the cod, the
next prowinent fish, 16,655,200 pounds were landed, having a value of
€547,851. llake ranks next, the receipts being 12,347,730 pounds,
worth 8168,317.  Other fish deserving mention are halibut, cusk, pol-
lock, and mackerel, :
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An analysis of the fullowing table, giving the réceipts classified by
fishing-grounds, shows the great predominance of Georges Bank and
South Channel as sources of supply, these two grounds furnishing
nearly one-halt the fish landed in Boston.  The nextimportant grounds,
in their order, are the general shore grounds, La Have Bank, offf High-
land Light, Jeffreys Ledge, Browns Bank, Middle Bank, Cashes Bank,
and the Cape Sliore.

Of the 4,119 trips of fish landed in Boston in 1891 209 were from
grounds off the shores of the British provinces cast of the 66th
meridian of west Iongitude, the largest number being trom La Have
Bank. The total catch in this region was 7,027,985 pounds, including
several fares of salt mackerel from the Cape Shore; of this quantity
2,964,000 pounds were haddock aud 2,153,500 pounds were cod. The
average fare from the eastern grounds was 33,627 pounds. Irom the
grounds oft the New England coast 3,910 trips of f{ish were landed, of
which 1,549 were from the general shore grounds, 738 from South Chan-
nel, 395 from Georges, 387 from Jeflreys Ledge, 281 from the grounds
off Highland Light, and 258 from Middle Bank. The quantity of fish
here taken was 62,917,103 pounds, including small quantities of mack-
erel, swordfish, ecls, bluefish, herring, menhaden, and lobsters. The
average fare from these grounds was 16,091 pounds,

Summary by fishing-grounds of the fishery products landed at Boston, Mass., in 1891 by
American fishing vessels,

No. of |
Fighing grounds. fures of Cod. Cusk. ! Haddock. | Halibut. l Iluke.
o fiah. . o
Rasat of 66° W. lougitude: Pounds. l Pounds. Pounds. Pounds. . Pounds.
uereau Banlk ) 1 30,000 ... G000 L.,
Wesatern Bank 8 39, 000 4,700 41,500 000 39, 000
La Havo Bank 146 | 1,456, 500 301,000 | 2,171,500 183,225 § 787, 000
Capo Shote . coeceavneeaneenn 51 G3v, 000 102, 500 | 751,000 10, Y60 2946, 500
Total . .oneenrinennennss [ 200 | 2,165,500 |  408.200 [ 2,964,000 |
Weast of 66° W, longitude: .
Browns Bank o6 | 1,212,700 | 268,100 | 1,005,700 |
German Bauk 1 45, 000 15, 0600 20, 000
Georges Bank 485 1 3,066,000 209,800 | 8,451,400 809. 000
Cashes Bank [1X] 340, H00 365, 900 409, G 743,900
Tippeunics Bank -.... PR (] 20, 500 10, 00¢ 95, 500
'l‘i{l es Bunk ...o.oo... 1 7,000 [covennonnann 2,000
Clark Bank. .. 4 23, 0U0 8,500 1 63, 000
Ipawich Bay . 54 164,400 5000 36, 500
Jeflreys Ledgo 487 6558, 300 82,500 | : 653. 600
Middle Bauk _.......oo.... 258 407, HU0 14O, 7000 1,332,900 619, 350
Otf Highlandd Light......... I 281 3,400, Loy 206,850 | 1,644, 300 820, 090
Off Chatham............ ... 37 114, 700 3, GOy 48, 500 2, 450 31, 200
Sonth Chavvel...oooooiooo, i 748 | 4,914,700 920,900 | 9, 7466, H00 2655, 920 4,847, 200
Nantucket Shoals ..., . 40 175, 700 150U [ 649, 800 5,030 114, 80
Shoro, goeneral .............. I 1,340 | 1,836,000 ! 18G, 120 1 4,473,747 10, 540 2,423, 400
OBl v neanreneanaeenns ] 010 | 14,490,760 | 2,105,970 ' 30, w5, 1907 L000,530 1 11,295,230
== R A R -. R e ]
Grand total.. ..o ioann i 4,119 | 18, 655,200 l 2,814,170 | 43,860,187 § 1,182,735 l 12, 347,730

¥ o092
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Summary by ﬁshing-grozm(lé of the fishery producls landed at Boston, Mass., in 1891 by
American fishing vessels—Continued.

Mack- | Mack- { N s Avorage

Fishing-grounds. ercl, erel, [ Tollock. ! S"“io; - ‘ O,'i'hl“ H Llo‘b.-‘ Total. |fare per
fresh. | salted. { fishe sh. . sters. trip.

e ————— e e [ ___,_i... e e e —

| 1
Eastof 66°W .longitude:, 1’ounds.| Pounds.; Pownds
Quercau Bank ...... e
Waestern ank.
La Have IBank.
Capo Shore..

i 1
i Pounds.! I'ounds. I’mmrls‘i Pounds, | Pounds.
e et caeeme e V 33, 000 33, 000

0, 700 F- oeeeneaeaaeeea ceeenaas ©158,900 | 19,862
........ 89, 400 |. LU 4088625 | 34,160
27106,000 | 20,500 ... ' 1,847,460 | 34,212

Total...... ' 106,000 | 119,600 |
West of 66° W. longi- | |
tude: , |

Browns Bank.......i......... eeraee- 63, 800 ! 3, 004,100
(German Bank . . [ .. 5, 000 85, 000
Georges Bank . 66, 000 12, R76, 805
Cashes Bank. .. 23, 900 1,986, 760
]“il)pcni('s Bunk.. 1, 000 72, Guo
Tillies BanKk. . ... ..o e 5,200
Clark Dank.. 3,000 152, 350

475, 400

Ipswich Bay. ..
Jefireys Ledge
Middle Bank ....

4, 030, 180

354, 900
2, 658, 400

67, 500

Oft Highand Light..-........ . 47,900 feeoeaents | 2,000 ol 4, 169, 375
Off Chatham........ . 1,500 |oeaenune. 58,300 [..ooeeen. 502, 050
South Channel......! o o2ams00 [l I 17,060 |-oo..o.. 20, 964, §70
Nantucket Shoals .. ... e 24,975 |eeienn.n | PP P, L7272
Shore, general ...... : 20, 8" 210,940 | 180, 14C © 393,730 | 246,300 10, 881,208

1,106, 905 | 186, 146 | 470,800 : 246, 360 62,917,103 ;
1,226,505 "166,—116'[_450?856" 246, 360 E@;'bzﬂ 16,981
1

The inquiries at Gloucester have had a similar scope to those at
Boston. Capt. S. J. Martin, the local agent, has brought the practical
experience of a long fishing career to bear on the work, and has been
extremely diligent, faithful, and energetic in the discharge of his duties.

While Gloucester receives less fish than Boston, it ranks first in the
extent of its salt-fish trade in home-caught fish and in the aggregate
amount of fish receipts from American fishing vessels. The inquiries
conducted by the division show that in 1891 the quantity of fish there

landed by fishing vessels was 76,949,347 pounds, of which 49,721,248
pounds were salt, and a large part of the remainder was salted after
being discharged at the wharves. The value of the receipts was

2,784,996,

The most important single kind of fish landed at Gloucester is the
cod, of which 44,249,970 pounds of fresh and salted fish were received;
these had a value at first hands of $1,563,452. Next to cod in
quantity is hake, of which 9,726,360 pounds, valued at 103,960, were
landed. Halibut, while taken in smaller quantities than hake, is much
more valuable; of this species 7,414,501 pounds of fresh and salted
fish, with a market value of %690,302, reached Gloucester directly from
the fishing-grounds. The receipts of the remaining fish of importance
were haddock, 4,294,775 pounds, worth $54,305; cusk, 3,597,420 pounds,
valned at $82,245; pollock, 2,720,421 pounds, worth $27,188; maclkerel,
4,366,000 pounds, with a value of £258,956; and other products, 270,900
pounds, worth ¥1,589,
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The following table shows the fish receipts at Gloucester classified
by fishing-grounds. From this it appears that 3,420 fares of fish were
brought into Gloucester during the year; of these, 644 were from
grounds east of the sixty-sixth meridian of west longitude and 2,776
from grounds west of that line. The largest nwmber of trips from the
more eastern grounds were from La ITave, Western, and Grand banks,
and from the Cape Shore, and the catch consisted chiefly of fresh halibut,
salt cod, and salt mackerel. The aggregate receipts from this region
were 306,373,016 pounds, of which 19,259,165 pounds were from the
Grand Banks. The grounds off the coast of the United States yielded
40,576,331 pounds of fish which went to Gloucester. More fares eame
from the shore grounds adjacent to the New England coast than from
any of the offshore banks; 1,590 arrivals from these grounds brought
in 12,098,638 pounds, mostly cod, hake, pollock, and mackerel. The
most important of the offshore grounds was Georges Bank; 674 fares
of fish were reccived from there, aggregating 12,690,158 pounds, chiefly
cod. Cashes Bank, Sonth Channel, Browns Bank, and Nantucket
Shoals are other important grounds in this section.

Summary by fishing-grounds of the fishery products landed at Gloucester, Mass., in 1891,
by American fishing vessels.

No. of Halibut. Cud.
. trips _
Fishing-gronnds. from | Salted,

ench Irosh.
ground,

Largo. Small.

East of 66° W. Jongi- .| . ,
tude: Pounds. : Pounds. | Pounds. 'Pounds| Pounds.t Pounds. | Pounds.

|

Salted. l Fins. | Sour.| Fresh.
1
|

La Have Bank and |
Ndges .neees 104 | 020,876 | 13,000 Loo...... 4,000 | 56,500 | 705,700 | 371,98
Weatorn Bank 129 11, 874, 520 16,880 ..., .| 29,300 20,000 | 1,514,510 960’ 810

Querean lani - 2,600 7 L0000 10,630 304,680 | 1120320

63 11,008, 010 |

Misaine Bank 5 150,450 (oL 40, 000 160, 000
st. Peters Bank. ... 18 | 424,675 i [ 46, 000 9, Hur.
Greena Bank ...-.. | 3 | 8,10 L loooo.... .
Girand Bank....... 160 1 680,640 ; 175,650 |......... 10,200 |. &, 539, 892
Canso Bank ..o.... Gl 9,280 L.l 316, 800
Capo Shore.c....... 138 52,900 4800 ool 1,483,570
Teoland oo ovoaa. ) 9 I PO il‘ 542,900 | 108,200 (........
Cape Novth........ 38 15, 500 : G000 ool Ll 137,000
Gulf of St. Latw- ,
TONCO - ovvenaannne 10}
Off Newjoundland.
Total ........

250,000 |14, 488,152 11,055, 363

West of 66° W. longi- i
tude : l
6, 500 316,130 ¢ 1,890, 660

NunlucketShoals. . oL |
South Channel i P T
(GGeorges Bank #0, G2 715,430 | 8, 685,565 | 1,878, M3
Browns Bank. 81,000 |.. 118, VO 472, 410 215, V80
Caslies Bank . 69, 330 1,417,650 224, 250 80,715
German Bank . R P kd LEL TR NN 102, 500 20, 000
Shore, gonoral 11,725,412 309, 400 | 114,420
Total.......... 51 281,840 { 4,000 10, 140,265 | 4, 200, 318

.4, 1568, 352

11 11,772,710
|

Grand taotal. ...

50 IT, 400,352 M, 578,'1435"|15, 202, 181
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Summary by fishing-grounds of the fishery products landed at Gloucester, Mass., in 1891,
by dmerican fishing vessels—Continued.

ITaddock. Halko. , I’o]lm‘k
Fishing-grounds. e —
Salted. ‘ F¥resh. Salted. I‘xoqh i \ultml I'rosh.
East of 660 W. Jongitude: Tounds. | Iounds. | Iounds. Pound« Pounds. | Pounds.
La Havo Bank .unl ridges ... oiiiaaaas 216, 000 9, 300 323,400
Wontern Bank........ FU R 85, 00V 4%, 000 10.000 .....
, U0 20,500 . '

Quercau Bank
urand Bank
Canso Bank
Cape Shore .

50, 250 1
46, 00
614, 000 !

UUU
10; 060 |

Total coeceencenaienana, 115, 060 |
West of 66° W.longitude: — i - U -
Nantucket Shouals ............ 7,200 | 10, 000 | 4,000 Lo, i 7, 000
South Channel........ooooofoo ... D1 I58.500 L. 1,881,100 ..l
Georges Dank .. 10, 500 854, 100 120, 500 187,400 | 11,500
Browns Bank..oo.ooooooiiiiii 22,100 12,000 ..o,
Cashes Bank . 19, 000 285, 000 | 38, 75‘_’, 800 I .......... .
German Dank 14, 580 ceen 50,000 [.....ooa.o.. : 4 500 {. eee
Shiore, goneral 71,500 | 715,075 80, 000 1, 613, 080 | 3, 000 | 2,155,421

Potal covieiveannaa il 122, 830 | 374, 835 | 1,202, .100 ' 7 146 480 | 556, 000 2,155,421
Grand fotal..coeeeeenns _117_89'0"| 4, 050, st'|’Tosu 580 | 77, 08 04.», 780 | 579,000 | 2, 155,421
Jusk. Mackerel. Other Hpeuos
Fishing-grounds. ; 1 Total.
Salted. | Frosh, Salted. ]-‘reqh Sullu] ' I'resh.
e R R R |
Tast of 66° W. longitude: I’aundv. LPounds.: l’uumls I’aunda I’ounrl\ | DPounds.: Pounds.

La Jave Bank and ridges. 34, 000 95,500 . I 2,750, 8568
Western Bank ............ 7,600 2,000 ! " 4,573,040
Querecan Bank............. T000 ooeenn.... B 1, 474, 660
Misnino Bank. .. . . . 356, 450
St. Peters Bank ! 480,175
Greens Bank. . 1 82,110
Grand BanK..eoovveeaenat] 4,000 foooiii ] aeaaa i e 19, 259, 165
Canso Bank. B P 543,100
Cape Shore.. 12,000 1......... 4, 688, 140
Icelund ..... J N S, 1,651,100
Cape North ......... P P PO 240, 000
Gulf of St. Lawrence...... FE ) 242,400
Off Newfoundland ........ ! ................... | 31,020

V) SN 113, 200 12,000 5. | 46,373, 016

Went of 66° W, longitudo: TR === )

Nantueket Shoals......... I IS P R [ | ................... 2. 279, 690
South Channel ............ [ 1 T O O L 3,238,910
Georges Bank. 57,400 B3300 loeeeaanaa|vininns | P 2,000 12, 690, 158
Browns Bank . | 10, 000 26,000 | cenvanee]iennnns [ DO | 1,199, 340
Cashes Bank . 134, /00 2,219, 220 55,000 [......... 8, R38, 015
German Bnnk . ) KU €117 I DN (RRSDRPRDRPIIE PRI PPN 216, 580
Shore, general | 2813, 550 | 493, 100 3, 008, 000 | 7.600 | 181,400 | 20.500 12,008, 638

Total.eo.oeeonn....... 495,450 3,171,570 J 008, 000 | 7, GO0 | 236, 400 | 22,500 40,576, 331

Grand total ...... ....| o8, 630 |3, 288,770 |4 458,400 | 7 cdﬁ'l'mﬁﬁi 22,500 76,049, 347

Attention may very properly be ealled to the practical value of these
inquiries as represented in the information shown in the preceding
tables. The preservation of the fishing-grounds resorted to by the New
England fleet is the most vital question connected with the fisherics of
that region, and it becomes a matter of great consequence to know their
condition from time to time, and if depletion is taking place to have
definite and accurate statistical data to serve as a basis for the deter-
mination of theextent of the deterioration, the special gronnds and fish
which it affects, and the stops that may be necessary to preventit, The
absence of such information as is hereshown for an earlier year than 1889
makes all the more desirable the careful, continuous study now going on.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. Cl.XV
REMARKS ON REPORTS.

Following is a résumé of the reports and papers emanating from this
division during the fiscal year 1892, These covered a vaviety of sub-
Jjects, some general and others special in their scope. Considerable
work was also don¢ on a number of other papers dealing with our
fishery interests, which will be issued during the next fiscal year.

In addition to the information which is utilized in the preparation of
reports, the office is accumulating a vast amount of descriptive and
illustrative matter on apparatus, boats, vessels, fish and other prod-
ucts, ete., which will be available when the oceasion or opportunity
for its utilization arises. While the claborate studies in the Ifish-
eries and Fishery Industries of the United States make the necessity
for similar descriptive reports a remote contingeucy, the important
subject of fishing apparatus was not treated of in that series, and con-
_ stitutes, among other topics, an inviting field for a report, the material

for which is now beiug gathered.

Notes on the King-Crab Fishery of Delaware Bay. (Bulletin, 1889, pp, 863-370,
3 plates.)

Although the king crab (Limulus polyphemus) oceurs in greater or
Iess abundauce along the entire Atlantic coast {rom Massachusctts to
Florida, and in many places is taken in small quantities for fertilizer,
ete., it is only in Delaware Bay that the capture of the animal is accom-
plished by means of specially devised apparatus and becomes a matter
of ecommercial importance. This paper shows that in 1888 the com-
bined catch in New Jersey and Delaware was 1,822,000 crabs, valued
at $8,150, of which 1,502,000 crabs, worth $7,510, were taken in New
Jersecy. Compared with 1880, these figures disclose a very marked
decline in the abundance of the crabs, and it scems only a guestion of
a few years, under oxisting conditions and methods, before the supply
will beecome exhausted.  Of late the yearly output has been maintained
only by employing larger quantities of apparatus.

The Giant Scallop FPishory of Maine. (Bulletin, 1889, pp. 313-835, 5 plates, includ-
ing map of scallop bods oporatod in 1889.)

The coast of Maine is the only region in which fishing for the gian
soallop (Pecten magellanicus) is carvied on.  So far as known, this scal
lop bas only a limited distribution in the available waters adjacent to

“the coast of Muaing, and it is only in the scction between Mount Desert
Island and the Penobscot River and in the Sheepscot River that it has
been found by the fishermen. The history of the fishery given in this
report shows that it has been of very recent development, no record of
its existence more than ten years ago being ascertained. The industry
is prosecuted irom Mount Desert, Tremont, Little Deer Isle, Sedg-
wick, Cape Rosier, Castine, and various towns on the Sheepscot River,
and in 1889 the fishery was followed by 197 persons, who had $11,055
invested in boats, apparatus, and accessories, and took 45,368 bushels
of scallops, for which $18,647 was received. While the fishery has cer-
tain natural limitatious, it is no doubt capable of increasing cousid-
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erably if proper measures are adopted to develop by more improved
methods the beds of the scallop which exist in deeper water, where they
are now almost undisturbed, owing to imperfections in apparatus.
Notes on the Oyster Fishery of Connecticut. (Bulletin, 1890, pp. 461-497, 8
plates.

There is perhiaps no State in the country in which the artificial rear-
ing of oysters lias commanded more attention and been carried to awmore
successful result than in Connecticut. The very full account of the
history, methods, conditions, and statistics of the oyster industry in
this State which is given in this paper was therefore timely, and will,
it is thought, do much toward promoting the oyster fishery in several
other States where the necessity for a change in present methods seems
to be clearly indicated if the perpetuation of the industry is to be
secured. The report has attracted much attention and received favor-
able criticisin in the oyster districts of the Atlantic coast, and there
has been an exceptionally large demand for it. The subject is dis-

*eussed in detail under the heads of personnel, wages, ete.; vessels and
boats; historical notes; the oyster-grounds; methods of cultivation,
trade, fishing, el¢.; unfavorable conditions, enemies, ete.; and financial
results, in addition to which very complete tabular information is given
for eacht town for the years 1887, 1888, and 1589,

It is seen that in the last year the industry gave employment to 593
fishermen and 651 shoresmen. The capital devoted to the industry
amounted to $3,675,964, of which $1,237,695 represented the value of
oyster-grounds and $1,424,855 the value of the oysters thereon. The
aggregate expense of cultivating the beds and preparing the oysters
for market was $436,451,  An interesting table is presented showing
the estimated value of the oysters on artificial beds destroyed by star-
fish, drills, and other agencies; in 1889 the loss by these means was
considerably less than during the two preceding years, but it never-
theless amounted to $£64,700. TFrom the cultivated oyster-grounds
1,412,011 bushels of oysters, having a value of $1,024,502, were taken
in 1839, while the natural Leds yielded only 73,850 bushels, worth
$31,305. The report concludes with o digest of the oyster legislation
of Connecticut, which has had more influaence than all other fuctors in
promoting the industry.

Statistical Review of the Coast Fisheries of the United States. (Report, 1888,
PP 271-378.)

As the title implies, this report is a statistical summary of the entire
commercial fisheries of the coastal waters of the United States, the 154
tables presented being supplemented with only cenough descriptive
matter to properly elucidate them. The fisheries are considered by
geographical divisions aud by States. In theintroductory pages certain
comparisons, averages, percentages, etc., are given, having application
to the entire industry. The review shows that in the year specified
137,446 persons were engaged in the fisheries of the coast States, of
whom 37,811 were vessel fishermen, 70,768 were shore or boat fishermen,
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and 28,867 were shore employés. The aggregate capital invested in
the industry was 845,619,546, of which 813,575,249 represented 6,099
vessels and their outfits; $3,082,395 was the value of 47,195 boats;
84,557,815 was devoted to apparatus of capture, and $24,404,083 to
b k] b b 9
shore property and working capital. The products had a value at first
hands of'$34,234,045, of which %15,323,447 was theresult of the general
tood-fish fisheries, $12,860,671. of tho oyster, clam, and scallop fisheries;
$1,8143,752 of the seal, walrus, and sea-otter fisheries; 31,591,796 of the
lobster, crab, shrimp, and prawn fisheries; $1,393,854 of the whale and
porpoise fisheries; $7983,604 of the menhaden fishery; $234,515 of the
sponge fishery, and $167,406 of the alligator, turtle, terrupin, and frog
fisheries. The tables making comparisons with 1880 show a generally
satisfactory condition of the industry. There was an increase in the
number of fishery employés of 18 per cent, an advanee in the amount
of investinent of 27 per cent, and a decrease in the value of: products
of 1 per cent. The deeline in the value of the catch was prineipally
due to a diminished yield of whales and mackerel in the New England
States and of oysters in the Middle Atlantic region. A very interest-
ing and instructive comparison is made by States and sections of the
cateh of shad and alewives. 'The maintenance of the supply of shad
is 80 important that the report may be appropriately quoted on this
subject. It says:

This comparison has a special intorest, since it may fairly be taken as a basis for
estimating tho effeet of artificial propagution of certain species of food-fish which,
nnder natural conditions, have become noticeably deplotod. It is proper to state
that the supply of shad had been so much rednced by overlishing that in the years
jimmediatoly succoeding 1880 thero was reasou to fear that the species would soon
beeome so scarce thiat it would nolonger bo available as a reasonably chenp article of
food or the ohject of a profituble fishery.

In order to comprehond the full significance of this comparison it is well to
remember that the artificial propagation of shad on a large scale by the 1. 8. I'ish
Commission was not undertaken until 18315 thoerelore the oflect of it upon the
abundance of tho spocies could not be felt or ohserved until 1885, when the artifi-
cially hatehed fish attained wmaturity and returned to the rivers for reproductive pur-
poses. 1t will thus be scen that the excess of the catcli of 1388 over that of 1880
practically shows the resalt attained by artiticial propagation of shad in the third
geason alter its offects could, by watural limitations, be observed; and tho very
important facts are shown that tho vield of tho fishery was almost double, and that
its value, based on prices obtained in 1880, was increased nearly $700,000.

It may be admitted that the increased cateh has to some degree been due to the
uso of larger quantities of apparatns, butit is evident that without a marked increuse
in the abundance of shad, as a result of artificial hatehing, the profitable employ-
ment of additional fishing gear wounld not be possible.  But the fact should not be
Tost sight of that each year a larger proportion of shad is caught in the bays, cstu-
aries. und lower reaches of the rivers, whore pound nots and other gear have boen
multiplied to such an extent in recent ycarsas to largely prevent anadromous species
{rom ascending to their patural spawning-grounds in the headwaters of the streams.
¥or this reason the maintenance of the abundunce of shad is more dependent now
than ever before npon artificial propagation,

A comparison of the cateh of the shad with that of the alewife for the years namd
will prove instructive, innsmuch as the latter is not hatched artificially, and these
apocics ave practiciitly takon in the same waters on the Atlantic coast and to n large
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extent at the same season and in the sune forms of npparatus. It is only justtosay,
bowever, that itis claimed by good authority that the alewife has an advantage over
the shad. When it is caught it is commonly in atipe condition ; the adhesive egys are
pressced out in great quantities when the fish are taken in pound nets, and masses of
them can gencrally be seon attached to the apparatus. Novertheless, the compara-
tive fignres in the tables show the alowife catch to bave inereased only about 23 per
cent, while the value of the fish to the fishermen has declined abont 5 per cent. This
relatively slight augmentation of the catch in 1888 as compared with 1880 indicates
actual diminution in thesupply, when the increased quantities of apparatus nsed fdf
the capture of this spesies are taken into consideration,

The most important single fishery product of the United States is
the oyster, the quantity and value of the catch of which in 1880 and
1888 are shown by States and sections. The aggregate yield in 1880
was 22,193,915 bushels, valued at $12,029,502; in 1888 it was 21,765,640
bushels, worth $11,320,918. The decreasc in output was relatively
small, but the tables show that a much more unfavorable presentation
was prevented only by an almost phenomenal increase in certain States
having ounly minor oyster interests in 1880, while the most important
oyster region in the country, viz, Chesapeake Bay and its tributaries,
underwent a very significant decline.

Report on the Fisheries of the Pacific Coast of the United States. (Report,
1888, pp. 3-269, 49 plates, including maps of fishing-grounds.)

This is thought to be the most complete and comprehensive report
ever issued on the fisheries of the Pacific States. The fisheries and
the various shore branches dependent thercon are discussed by civil
or natural divisions, and the history, methods, and statistics of the
industry are given in great detail. The number of persons employed
in the fisheries of this region is shown to be 13,850. The capital
invested was 6,498,239, and the value of the products was 86,387,803,
The most important objects of capture were salmon, worth $2,082,509;
sea otters, fur-seals, and other pinnipeds, worth $1,832,5562; whalz-
bone, oil, and ivory, worth 8690,729; and oysters, worth $601,999. Th.
salmon-canning industry utilized 41,632,223 pounds of salmon, for which
$1,783,227 was paid, aud prepared 622,037 cases of canned fish, for
which $3,703,838 was received. Compared with 1880, a gratifying
increase in the fisberies of the region has occurred, amounting to 3,177
in persons engaged, $4,196,856 in investment, and $2,111,300 in value
of cateh. The usclulness of the report to the fishing interests is con-
siderably enhanced by the incorporation of 32 plates of the prineipal
commercial fishes and cetaceans of the region, and 15 folding charts
showing the littoral and fluvial fishing-grounds. Census Bulletin 167,
on the Yisheries of the Pacific States, is based cutirely on this report.

The Iishing Vessels and Boats of the Pacific Coast. (Bulletin, 1890, pp. 13-48,
13 plates and 4 text figures.)

This paper is supplemental to the article on the fisheries of the Pacifie
coast, and was originally prepared for incorporation in that report.
The vessels and boats employed in each of the more important commer-
cial fisheries are deseribed and figured, and their adaptation to the
special branches is discussed. Special chapters treat ot the whale
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fleet, the fur-seal and sca-otter vessels and boats, the skin boats of the
aborigines (kaiaks, bidarkas, oomiaks, ete.), the cod aud halibut flcets,
salmon vessels and Dboats, the market fleet, oyster vessels and boats,
dories and sharpies, and Chinese fishing cratt.
Report upon the Participation of the U.$.Tish Commission in the Centenniul
Exposition, held at Cincinunati, Ohio, in 1888.  (Report, 1888, pp. 869-885.)
In company with the other Government departments and bureaus,
the U. 8. Fish Commission took part in the commemoration of the one-
hundredth anniversary of the settlement of Cincinnati, The exhibit
was prepared, installed, and conducted uunder the dirvection of the
assistant in charge of the Division of Fisheries, anid may therefore be
appropriately referred to as a part of the work of this office. The
report reviews the origin and objects of the Exposition, cites the legis-
lation in pursuance of which the Federal Government participated,
and gives a detailed account of the scope, preparation, management,
and results of the Fish Commission exhibit. The work of the princi-
pal branches of the Iish Commission, viz, the Division of Scientific
Inquiry, the Division of Fish-culture, and the Division of Fisheries,
was appropriately illustrated by models, photographs, sketches, charts,
specimens, apparatus, publications, statistics, ete. One of the most
entertaining features of the exhibit was the aquarial display of live
fish and other animals, and the hatching of 45,000 eggs of the California
salmon (Oncorhynclhus chouicha).

NOTES ON THE COMMERCIAL FISHERIES.

During the year many matters of interest and importance have
arisen in connection with the economic fisheries. Some of these will
be dealt with in the regular reports of the division and need not here
be referred to; others, however, of special interest, may be briefly
noticed in this place. While no complete investigation of the fisheries
of the entire country has been made for the past year, the oflice has
kept well informed on the most prominent features of the industry
through its agents and correspondents. Owing to the methods and
the season of their prosecution, it will.be necessary to regard the
fisheries with reference to the calendar year 1891, instead of strictly
observiug the period covered by this report of the division.

THE FISHERIES FOR GROUND FIsH.

The great bank and ocean fisheries for cod, haddoek, halibut, ete.,
prosecuted from New Lngland ports did not present auy specially
striking features whieh would distinguish the past season from the
conditions in recent years.

For the market fishery, which is centered at Bosten, the year 1891
was a very favorable one. The grouud fish for which the fishery is
prosecuted were very abundant in the South Channel; and on the
“Golding Ground,” situated 10 miles off Swampscott, haddock were
found in greater numnbers than for many years. The largest single fare
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of fresh fish ever taken in the market fishery was landed ¥ebruary 18,
1891, when the schooner Sea Fox, of Gloucester, as o result of a trip
lasting one week, brought in 132,500 pounds of fresh cod, haddock,
hake, cusk, and halibut taken on the Cape Shore. The total quantity
of fish landed at Boston by the market fleet was 68,026,517 pounds,
with a value to the fishermen of not less than 21,738,440,  Of the
foregoing catch, 20,964,870 pounds were taken in the South Channel
and 12,876,805 pounds on Georges Bank. ITaddock constituted
33,860,197 pounds, cod 16,655,200 pounds, hake 12,347,730 pounds, cusk
2,814,170 pounds, pollock 1,226,505 pounds, and halibut 1,122,715
pounds. The schooner Sce Fox was the “high liner” of the fleet,
stocking $26,669, the value of 1,288,350 pounds of {resh fish.

The salt-cod fishery was somewhat less suceessful thanin 1890, Most
of the vessels that went to the Grand Banks seeured ouly partial fares,
although the prices received for the fish were usually high, being at
the close of the season $4.75 per cwt. for large cod and $3.75 per cewt.

for small cod, sold from the vessel. Cod were also scaree on Georges

Bank and the salt fish brought the fishermen as much as 83 per ewt.
for large and $3.75 per cwt. for small cod. The vessel in the bank cod
fishery that had the largest stock was the schooner William E, Morrisey,
of Gloucester, which landed 482,275 pounds, which sold for 818,277,

The salt-cod fishery carried on at the Shumagin Islands and in
Okhotsk Sea by San Francisco vessels, which i3 one of the prineipal
offshore fisheries of the Pacific coast, was quite successful in 1891.
More fish were landed than during any year since 1885. The aggre-
gate cateh was 3,870,000 pouunds of dried fish, equivalent to about
1,290,900 individual cod.

Vessels which went to Iceland for faves of tletched halibut did well,
although no very large farcs were landed. The aggregate yield was
1,542,900 pounds of salt fish and 541 barrels of fins., The largest
catch, 214,000 pounds, was taken by the schooner Senator Saulsblry,
of Gloucester, and sold for 313,604, The bank fresh-halibut fishery
was not generally successful. On the eastern grounds the fish were
scarce and were found in degper water than usual. The best fishing
was on Georges Bank, where a few good fares were taken, The pro-
duct of the fresh-halibut fishery was about 7,460,000 pounds, of which
about 2,060,000 pounds came from Georges Bank.

THE MACKEREL FISHERY.

Mackerel, which since 1885 have not been abundant, continued to be
scarce, but the catch was about three times as large as in 1890, aggre-
gating about 48,000 barrels of salt fish, worth $544,000, and about
4,375,000 pounds of fresh fish, valued at $491,000. The season opened
auspiciously, and the prospects for a large catch were considered good,
but the mackerel did not appear in the anticipated numbers. As the
season advanced, the fish were found to be most abundant in the Gulf
of Maine, and it was here that the prineipal cateh was made. The
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fleet in the Gulf of St. Lawrence was the smallest in many years,
numbering only 13 sail, and the average yield per vessel was only 110
barrels, while on the New Iingland and Nova Scotia shores the average
cateh was 270 barrels.  An unusually large cateh was made by the boat
fishermen ou tlie coast of Maine.

The fish were mostly of the size and quality. which in salted fish
represent No. 3s. The average wholesale prices per bavrel of salt fish
were 818 for No. I’s, §13 for No. 2's, and 88 for No. 8s.  The schooner
Irizzie M. Cenier, ot Gloucester, made the Targest stock, landing 909
barrels of salt maclkerel, which sold for $13,820

TIIE PACIFIC SALMON FISHERY.

The condition of this important industry veceived much attention
from the fishing interests of the west coast and was also the subject of
a Congressional inquiry addressed to the U. 8. Commissioner of Fish
and Fisheries, whose report,* treating especially of the salmon industry
of Alaska, contains an account of the business for the year covered by
this review and obviates the necessity for gn'mo an extended notice
of the subject in this place.

The salmon pack in the United States and Alaska in 1891 amounted
to about 1,300,000 cases, of which 800,000 cases were prepared in
Alaska and 390,000 in the Columbia River. The pack in Alaska was
the largest ever made, and resulted in a flooded market, the ontcome of
which was an agreement among the owners of the canneries to reduce
the output in 1892 to 400,000 cases and to close all but nine canneries.

It is gratifying to be able to record a tendency to a change of senti-
ment among the well-informed fishermen as to the possibility of greatly
reducing the supply of salmon by indiscriminate methods and the
necessity for permitting a fair proportion of the fish to reach their
spawning-grounds unmolested. Within ten years 5 it has been asserted
by canners and fishermen on the Columbia River that the supply of
salmon in that stream is inexhaustible, but the fishing in recent ycars
has been disappointing, and the testimony of many prominent persons
might be cited in support of the statistics which show a gradually
diminishing output.

It is worthy of notice that at a cannery on the Karluk River, Alaska,
a private hatchery was maintained and 5,000,000 fry of the red salmon
(Oncorhynchus nerka) were liberated. This practice can not be too
highly commended and should be generally carried out, on account of
the cheapness and facility with which the hatehing can be done and
the important results which may be expected.  In order to provide for
the protection and maintenance of the salmon in Alaska, the U. S.
Commissioner of IFish and Fisheries recommended to Congress the
following measure, whmh became a law in '\Jmch 18)

* Reportof thc (,olnnusw)nul of Fish and IPisheries 1el‘|t1vu to the Salmon Ilisheries
of Alaska. Senate Mis. Doe. No. 192, Fifty-sccond Congross, first session.  Wash-
ingtoun, 1892,
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AN ACT TO PROVIDE FOR THE PROTECTION OF TIIIE SALMON FISHERIES OFF ALASKA,

Be it enacted by the Senate and House of Represcntalives of the United States of America
in Congress assembled, That the erection of dams, barricades, or other obstriuctions
in any of the rivers of Alaska, with the purpose or result of preventing or impeding
the ascent of salmon or other anadromous specics to their spawning-grounds, is
hercby declared to be unlawful, and the Sceretary of the Treasury is hereby anthor-
ized and directed to establish such regulations and surveillance a8 may be neces-
sary to insure that this prolibition is strictly enforced and to otherwise protect
the salmon fisheries of Alaska; and every person who shall be found guilty of & vio-
lation of the provisions of this scetion shall be fined not less than $250 for each
day of the continuance of such obstruction.

Suc. 2, That the Commissioner of IMish and Fisheries is hereby empowered and
directed to institute an investigation into the lLabits, abundance, and distribution
of the salmon of Alaska, as well as the present conditions and methods of the fish-
eries, with a viow of recommending to Congress such additional legislation as may
be necessury to provent the impairment or exhaustion of these valuable tishories,
and placing them under regular and permanent conditions of production.

Src. 8. That scetion 1956 of the Reviscd Statufes of the United States is hereby
declared to include and apply to all the dominion of the United States in the wators
of Bering Sea; and it shall be the duty of the President, at a timely season in each
year, to issue his proclumation and cause tho same to be published for one month in
at least one newspaper, if any such there be, published at cach United States port
of entry on the Pacific coast, warning all persons against entoring said waters tor
the purpose of violating the provisions of said section; and -he shall also cause one
or more vessels of the United States to diligently cruise said waters and arrest all
persons, and seize all vessels found to be, or to have beon, engaged in any violation
of the laws of the United States therein.

THI: WHALE FISHERY.

Considered with reference to the number of vessels employed, this
important fishery continues the decline which began many years ago,
although the high price of whalebone has tended to keep up the value
of the fishery. During the past thirty years, at the beginning of each
decade corresponding with the year 1891, the whaling fleet was made up
as follows: 1861, 423 vesscls; 1871, 218 vessels; 1881, 161 vessels; 1891,
92 vessels. The average price of bone per pound during cach of these
years was as follows: 1861, $0.66; 1871, $0.70; 1881, $1.63; 1891,
85.38. The value of the bone may thercfore be regarded as a fair eri-
terion of the status of the fishery, the highest average price ever
attained being coincident with the smallest fleet. The fishery con-
tinues to have its principal Leadquarters at San Irancisco, which, in
addition to maintaining a large local fleet, is also the rvendezvous of
about a third of the vessels hailing from New Bedford.

The receipts of whale products at United States ports in 1891 ¢on-
sisted of 13,015 barrels of oil from sperm whales, 14,837 barrels of oil
from other species of whales, and 297,763 pounds of bone, the whole
having a value at the wholesale market price of about $2,160,935.

The sperm oil was practically all taken in the Atlantic Ocean. 1t is
reported that at the end of the year the pursuit of sperm whales had
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been entirely abandoned by American vessels on the famous old grounds
in the Pacific and Indian oceans. The great bulk of the other whale
oil and of the bone was landed at San Francisco, although the high
price of Done was an incentive to vessels on the cast coast to seek
right whales, and a fair stock of bone was taken, The smaller vessels
of the Atlantic coast that engage in shore whaling off the South Atlan-
tic States and clsewhere had a satisfactory scason. This branch of
the fishery has, during the past two ov three years, seemed to show
evidences of growth. The principal whaling grounds now frequented
by American vessels are the North Pacitic and Arctic oceans, although
a small ficet from New Bediord and other New Iingland ports still
resort to the old grounds in the Atlantie, The pursuit of whales in
the Arctic Ocean is attended with more than ordinary risk, but this is
more than offset by the relative abundance of whales. A number of
vessels, in order to be early on the grounds, have braved the dangers
of an arctic winter by remaining within the arctic circle, and this
practice is apparently becoming more cornmon. Two steam whaling
vessels that wintered at IHerschel Island in 1891 had a very successful
season, taking 31 whales; and it was reported that 5 steamers intended
to pass the following winter there. The 2 vessels montioned went
farther west than any other whaler had cver.gone, reaching Cape
Bathurst and Liverpool Bay, in longitude 1280 west,

THE FUR-SEAL TFISHERY,

The Bering Sea dispute has continued to be one of the leading
fishery topics of the west coast, and the pelagic hunting of seals by
American and Caaadian vessols has received more than usnal atten-
tion. In June, 1891, a temporary agrecment was reached with Great
Britain for the protection of seals pending the settlement of the ques-
tiou by arbitration; by the terms of the agreement the killing of seals
in Bering Sea was prohibited, and the company having the lease of the
sealing privileges on the Pribilol Islands was permitted to take only
7,500 skins. On June 15, 1891, the President issued a proclamation set-
ting forth the terms of the agreement, the toxt of which was as follows:

1. 1ler Majesty’s Govornment will prohibit, until May next, seal killing in that
part of Bering Sea lying eastward of the line of demareation described in article No.
lof the treaty of 1867 between the United States and Russia, and will promptly use
its best eflorts to insure the observance of this prohibition by British subjects and
vessels.

2. The United States (Government will prolibit seal killing for the same period in
the same part of Bering Sea and on tho shores and islands thoreof the property of
the United Statos (in excess of 7,500 to bo takon on the islands for tho subsistonce
and eare ot the natives), and will promptly use its host offarts to insure the obsery-'
ance of this prohibition by Unitod States citizens and vessels. '

3. Evoery vessel or person oftending against this prohibition in the said wators of
Bering Sea outside of the ordinary territorial limits of the United States may Le
seized and detained by tho naval or other duly commissioned oflicers of oither of the
high conteacting partios, but they shall be handed ovoer as soon as practicable to the
authorities of tho nation to which they respectively Lelong, who shall alone have
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jurisdiction to try the offense and impose the penaltics for the same. The witnesses
and proofs necessary to establish the offense shall also Lo sent with them.

4. In order to facilitate such proper inquirics as Her Majesty’s Government may
desire to make, with a view to the presentation of the case of that Governmont
before arbitrators, and in expecintion that an agreoment for arbitration may le
arrived at, it is agreed that suitable persons designated by Great Britain will be
permitied at any time, upon application, to visit or to remain upon the seal islands
during the present sealing season for that purpose.

Bering Sea was patrolled by a fleet of naval and revenue vessels,
The high price of seal skins was a great incentive to engage in pelagic
sealing, and some American and Canadian vessels followed the migrat-
ing herds into the forbidden waters and ran the risk of seizure and con-
fiscation. A number of vessels were seized.

Thoe submission of the Bering Sea (uestion to arbitration, as sug-
gested in the fourth article of the agreement, was secured by the rati-
fication by the U. 8. Senate on March 29, 1892, of a treaty formulated
for that purposc. This long-standing diplomatic question has thus
reaclied a stage where its early settlement seems probable.

The following detailed presentation of the extent and results of this
fishery is based on statements furnished to the office by Mr. Tlenry W,
Elliott, who obtained the data from Mr., Albert Fraser, of New York
City, the American agent of Messrs. Lampson and the HMudson Bay
Company, the English firms which handle nearly all the skins shown.
The reports of the department of marine and fisheries of Canada
and special inquiries conducted by this division have also supplied
additional information. The tables show the operations of the Ameri-
can and Canadian vessels during the years 1890 and 1891, the figures
for the former year being given for purposes of comparison. In 1890
the 15 vessels sailing from Uunited States ports are reported to have
taken 14,956 scals, the value of whose skins was 8190,689, the average
price being $12.75; by far the larger part of the catch was obtained in
Bering Sea. Twenty-nine vessels belonging in Canada secured 39,547
seals, the value of which, as ascertained from the official Canadian
report, was $435,017, an average of $11 per skin; somewhat less than
half the catch was obtained in Bering Sea, the remainder coming from
the coast in the spring and the passes through which the scals migrate
into Bering Sea, the seals killed on these grounds being designated
as “spring catch” and “Sand Point eatch,” respectively. The aggre-
gate production was 54,503 seals, with a first value of $625,706. The
yield by American vesseld in 1891 is designated as “spring catch? and
“fall eateh” The 30 vessels shown in the table took 14,808 seals,
valued at 236,928, an average of 816 per skin. The seals taken by the
Canadian vessels in 1891 are separated by fishing-grounds, as in 1890,
Fifty vessels were engaged and 49,863 skins were procured, of which
29,100 came from Bering Sea. The official report of the Canadian
fisheries department places the value of the cateh at $15 a skin, or
$747,945 in the agaregate. The combined operations of the vessels of
both countries yiclded 64,671 skins, worth $984,873.
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Pelagic fur-sealing fleel in 1890,

Nanies of vessols,

Number of seals taken.

Porls. Spring

cateh.

American vessels:

AllicL. Algar..........

Annio ....o....
Resgio Rutter
City of San Dicgo ..
Bdward E. W ohsler
Goorge R, Whito .
Henry Dennis ........

James Hamilton Lewis .

Kate and Anna
Lily L
Matiio T. Dyer
San Diego ..........
Sophia buthcxl'\ml
Toazor.........

Vonture ...

Total ..

Valuo....cooeennn.s .

Canadinn vesscls:

Aunio C. Moors
Arviel ...l
Anurora
Buoatrice ...
CH, Luppor
E. B.Marvin.
I'avorite.
Juaniti
Kate.......
Katherine .

]\I.IL}:I(‘ Mac
Mary Ellon
Mary ‘Iaylor.
Minunijo ...

Mountain Ch
Ocenn Belle
Pionoer ..
Ponclopo.
Supphire. ..
Sea Lion...
Theresa ...
'I'riumpb ..
Yanture .

. Sayw ard
Walter L. Rich .
Wanderer .
Total ..
Value

Grand total ...

Total value ........ "

Astoria, Oveg ..
San l'x.uu'lnw Cal.

La Conner, Was
Soat tle, Wash......
San Francisco, Cal .

Astoria, Oreg ... ...
San I'mm,mw Cal.

Sand Point | Bering Sea|
u\tclx | ('ut:h Total.
e - _I__—
2,450 | 2,644
400 400
707 707
W79 579
* 500 500
400 E[Hi]
1,500 1, 300
* 2,600 2,600
362 362
1,088 1, 888
............ 74
*1, 000 1,000
1,138 1,138
600 0uo
_ 54 564
13,897 | 14,956
$190 0\9
1, 420
1,700
462
1. 784
1,467
2, 164
2,408

5T s 62 | e 0
........................ | $6%, 705

* It is not knowu with certainty whether all of theso seals wero taken in Bonng Sen.

Pelagic fur-sealing flect of the United States in 1891,

Allio T. Algar.....

Names of vessels,

Ports.

Seattlo, \Vnsll ...............

Beaver
Ressic Rutter
€. C. Porkius
. G. Whito..
C.11. White..
Chall
y of-San Divgro L,
Ldward 5. Wobater
LTouna and Louisa ..
Emmett Folitz.
Lthel ............
Georgo RLWhite .
1lolen Blun
Ilonry Dennis .
Jaey (h Swan .. ..
James Hamilton Lowis -qreee

Port Townsend, Wash .
Astoria, Ore
Neah ]m) , Wash .

San Francisco, € al

Part Townsend, Wasl. .
San Diege, Cal... .o 0.
lnrl lu\\nwu(l Wash .
San Prancisco, Cal ...,
. Suntlh\ Wash .. oLL.
Neah Bay, Wash ...
San Francine UK 6:1% R

Number of seals taken,
%]lrm" Fall s
cateh, eateh. Total

| 450 450
126 126

206

200

1,668

438

172

AT 1, 155
2,000

1, 100

270

360

.. 210
........... 46
750 1,178

H4 4

ceee 470 470
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Pelagic fur-scaling flect of the United States in 1891—Continued.
, Number of seals taken.
Namen of veasels. Ports. ;
Spring Tall .
cxl\tt'l: catceh. Total.
Kate and Avna....ovvenennnanna.. Astoria, Oreg...oovooeeiiiain 180 430
La Ninfa ...... .| San Franeiseo, Cal. ... .. 260 260
Loo...... .1 Port Townsend, Wash.. 180 180
Lily L. & San Franeiseo, Cal veeroieneiinidieiins. 540
Lottie .............. o[ Port Townsend, Wash....ooooo oo, 460
Louis Olsen (steamer) Astoria, Oreg..ooo.... 301 470
Mattio I'. Dyer ..., JoRan Frane m'o Cal oL 480
Nelliv Martin. .| Port Lownsend, W ash . 200 200
Rose Sparks. Kan J v:muw o, Ca 148 148
SanIhego oo i do c e 4065
Serena I'hayver...... , W IIHIII\L'")H Cal oo 158
Sophia Sutherlaud. . I'San Franceisco, Cal 361 420
Undaunted ...oooivennennninnien.n. ' Kadiak, Alaska c.oooeeiviiiaian. 305 | ...l 395
14, 808
$230, 928
Pelagic fur-sealing fleet of Canada in 1891,
, Number of seals taken.
Names of vesscls. Torta. 'y . -
prmg Sand Point| Bering Sea
3] catch. cateh, Total.
AINOKO. .oeiiiiiiiiiea Victoria, B.C... 406 25 431
Annio C. Moore o .. 442 1,588 2,076
Amnie E.Palnt. .. ... oiiidoii e e 154 154
N S 72 U Y 1 S AP R 1,082 1,082
Aurora 58 340 47 440
Beatrice 1 U P 300 600 €00
Beatrice .| Vancouver, B, (, 146 876 1,071
Borealiy. ... A Victoria, B.Cevereeeveeaifeaanea. 473 1,747 2,020
C.D. Rund . L R 20 20
C.H. Tupper. 235 474 009
Carmelito ...... 751 1, 639 2, 480
Charlotie G. Cox 51T 1,519 2,436
E. B.Marvin ..... 402 foaiiaaian.. 678
Eliza IXdwuards (stefuucr). ............ 49 50
TPavorite coevvieieannn.- 437 2,581 2,953
Geneva..... 224 267 404
Heaperus covecevneecneneeeeeadonoiaaaanl 0 200, eeieieananen 2
D211 7 S PR {1 IR - 1 2 DO 1,100 1,132
Katherino.....ceeeveveeenienaifieiiido covinaiaaiiei ool 2 1,415,
Labrador... 500
aura..... [
Letitin ..... 4
Maggie Mac. . 548 3 088
Mary Ellen .. 609 G5 695
Mary Taylor. 445 204 763
MAHCOb. . eeeeiieninrneeannemecieneilld vnmneeennenceeean] T |eveeenennnns 70 |6
MaudS ..o o 104 1, 030 1,424
Miunie 373 22 703
MayBolle........oooooioi i o eiiieniriaeeee]iaeeans 701 241 042
Mountain Chiof «...o..cooiiii it QO viiiieeiiieceieenedd 20 2t
Ocean Bells ...... 568 1,170 1,008
Oscar and Hattio. 409 1, 062 1,525
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THE LOBSTER FISHERY,

Among the shore fisheries of Maine and Massachusetts few have
received more attention from the State authorities than the lobster
fishery. Counsidering the importance of this branch, which ranks third
in value among the fisheries of New England and holds the first posi-
tion among the fisheries of Maine and the sixth in Massachusetts, it is
not strange that its maintenance should be the subject for solicitude
among those intrusted with the supervision of the fisheries or other-
wise interested in the industry., The more or less local habitat of the
lobster is the principal reason for believing that its abundance in a
given coast area may be scriously affected by indiscriminate methods.
The migration of lobsters is essentially a bathic one, the coastwise
movements being limited, even if worthy of note. It is this fact which
affords the strongest ground for reliance on rational regulation and
artificial propagation for the maintenance or increase of the supply.

The protection accorded the lobster in the New England States has
consi