REPORT

OF TOR

UNITED STATES COMMISSIONER OF FISH AND FISHERIES

FISCAL YEAR ENDING JUNE 30, 1892.

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

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

Compensation of Commissioner

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

295, 000

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

DIVISION OF INQUIRY RESPECTING FOOD-FISHES.

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

The responsible direction of the work has continued, as heretofore,
under Mr. Richard Rathbun, the assistant in charge. A review of the
more important operations of the year will indicate how important and
diversified are the dutics which devolve upon him, and how diligent
and capable has been his administration,

VI



VIII REPORT OF COMMISSIONER OF 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, hauling-grounds for
the seals on the Alaska coast than those of the Pribilof Islands, the
relations that might exist between the American and Asiatic herds,
and aknowledge of the pelagic habits of these animals. These inquiries
were conducted for use in connection with the preparation of the Ber-
ing Sea case before the proposed Tribunal of Arbitration at Paris.
By direction of the President, on July 9, 1891, the steamer Albatross
was placed at the disposition of the agents of the Government detailed
to visit the seal islands, Doctors 1. C. Mendenhall and C. Hart Mer-
riam, The ship sailed from San Francisco July 16 and did not return
till toward the close of the following month, too late to permit her
return to northern waters to prosecute the intended inquiries, and they
were deferred till the middle of March, 1892, when they were taken up
under the nominal divection of the Secretary of the Treasury, the
instructions, however, emanating from the State Department and the
Fish Commission. A general outline of the information gained, as also
of the cruise of the vessel, will be found in the :u,(,oulp(mymg report
of Mr. Rathbun.

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

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

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

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

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

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

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

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

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

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

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

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

DIVISION OF STATISTICS AND METHODS OF THE FISHERIES.

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

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

- the preparation of reports relating to the inquiry.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DIVISION OF FISH-CULTURE.

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

operated:

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

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

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

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

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

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

. - Adults and

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

Greon Lake, Me .
Gloucestor, Mass ..

Woods Holl, Mass

Cold Spring Harbor, N. Y

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

Battery Island, Md..

Bryan \Pomt Md .

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

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

Put-in Bay, Ohio

Northvillo, Mich

Alpona, Mich
Duluth, Minn

Quincy, Ilaeecernnnenn.......

Neosho, Mo

Leadville, Colo

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

Borne, Germany.,

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

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

450, 000

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

Quinnat salmon. .
Shad

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

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

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

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

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

9, 891, 000
313, 000

Rainbow tront. ... ... e !

Black bass.

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

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

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

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

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

2,902, 000

. 27,000

300, 500

6, 000, 000

262, 500 |.

40, 000, 050

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

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

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

21,978 .

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

1, 000, 000
4,485

6. 915

* Sont to fish ponds, Washington.






