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NOTE

The first section of this volume, entitled “Bureau of Fisheries,” constitutes
what was known in years prior to 1933 as ‘‘Report of the Commissioner of
Fisheries.”” Since then, in the interests of economy, it is a reprint from the
“Annual Report of the Segretary of Commerce.” The pagination, therefore,
is the same as that of the Sgretary’s Report, rather than beginning with page 1.
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BUREAU OF FISHERIES

Based on available statistics for 1936, there was a large increase
in the catch of fishery products in the United States and Alaska as
compared with the preceding year. Statistics of the catch were col-
lected for both 1935 and 1936 in the Chesapeake, Pacific, and Lake
States and in Alaska, and when considering the combined catch of
these sections alone, an increase of 22 percent in the volume and
19 percent in the value of the catch is indicated. While these in-
creases are reflected in each of the four geographical sections and in
many species, they are especially important in increased catches of
pilchard in California and salmon in Alaska,

Based on the most recent surveys, our commercial fisheries gave
employment to about 129,000 fishermen, whose catch amounted to
4,840,299,000 pounds, valued at $92,823,000. The output of canned
fishery products in 1986 amounted to 794,707,000 pounds, valued at
$94,564,000, representing an increase of 18 percent in volume and
26 percent in value as compared with 1935; the output of fishery
byproducts was valued at $34,976,000, representing an increase of
17 percent; and the production of frozen fishery byproducts, exclud-
ing packaged fishery products, amounted to 106,680,000 pounds, esti-
mated to be valued at $8,700,000. :

The production of fresh and frozen packaged fish, as based on the
most recent surveys, amounted to 202,396,000 pounds, valued at $26,-
£95,000; and cured fish 116,311,000 pounds, valued at $15,616,000. It
is estimated that about 680,000,000 pounds of fresh fishery products
(excluding fresh-packaged fish and shellfish), valued at about $55,-
000,000, were marketed during 1936. The total marketed value to
domestic primary handlers of all fishery products in 1936 is estimated
at about $236,000,000.

Imports of fishery products for consumption during the calendar
year 1936 were valued at $41,873,000, which is 16 percent more than
In 1935, while exports were valued at $13,214,000, or 8 percent less
than in the previous year.

INTERNATIONAL RELATIONS
HALIBUT INVESTIGATIONS

The International Fisheries Commission continued the investiga-
tion of the life history of the Pacific halibut, and the investigation
and regulation of the Pacific halibut fishery, under authority of the
treaty of May 9, 1930, and the supplanting treaty of January 29,
1937. The new treaty, which invested the Commission with new
powers and responsibilities, did not become effective until August.

Under authority of the 1937 treaty, new regulations were issued
August 11, 1937, These differed from the previous ones in several
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respects. They provided for the prohibition of clearance for area 3,
when the boats already cleared for fishing were sufficient to catch
the limit allowed, and for the setting of a subsequent date of last
fishing. Thefv also provided for the retention and sale of a limited
proportion of halibut caught incidentally to fishing for other species
with set lines in areas closed to halibut fishing. Other changes af-
fected the dates of beginning and termination of the winter closed
season.

The. Commission recorded the catch from each area, forecast and
announced the date of attainment of each area limit and closed the
areas accordingly. It issued new regulations on February 26, 1938,
changing the regulations of August 1937 by increasing the catch
limits in areas 2 and 3 one million pounds each and prohibiting the
use of set nets for the capture of halibut.

The investigations necessary for the fulfillment of the purposes
of the treaty included the collection and analysis of the current sta-
tistical and biological data, which are necessary for the evaluation
of the success of regulation and for continued intelligent control of
the fishery.

Further improvement in the condition of the stocks of halibut
was revealed by the investigations. In area 3, which includes the
grounds north and west of Cape Spencer, Alaska, the catch per unit
of effort was 19 percent greater than in the previous year and 73
percent greater than in 1930, the year when the abundance of halibut
reached its lowest ebb. The catch per unit in area 2, which includes
the grounds between Cape Spencer and Willapa Harbor, Wash., was
slightly greater than in 1936, and 74 percent greater than in 1930.

Extensive market measurements showed that the reduction in the
rate of capture of the fish resulting from regulation had produced
a further small increase in the size of the fish landed, which, in con-
junction with the general increase in abundance, indicated an in-
crease in the spawning stock on the grounds from the previous year.
Analysis of the catches of spawn taken in area 2, by means of quan-
titative net hauls made from a chartered vessel in the winter of
1936-37, showed an increase over the previous three winters. The
net hauls were repeated in the winter of 1937-38 and the results are
in process of analysis,

our publications were issued during the year, one report and
three circulars. The report, “Theory of the effect of fishing on the
stock of halibut,” dealt with the theory that explains the past decline
of the fishery and its gradual recovery as a result of present regulation.
The circulars “VVh?' are there separate areas?”, “Halibut taggir}g
experiments,” and “The early life history of the ilalibut,” explain in
simple form the results of the investigations of the Commission and
their bearing on the regulation of the fishery.

The investigations of the Commission continued to explain the
changes taking place in the stocks of halibut on the banks. They
prove that the condition of the stocks is still improving, as a result of
regulation, and offer new assurance of the ultimate success of the

Commission in rebuilding the stocks of halibut to a higher level of
productiveness.
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JAPANESE ACTIVITIES IN THE BRISTOL BAY FISHERIES

Special attention was given during the past year to Japanese fishin
operations in Bristol Bay. A number ot floating crab canneries an
reduction plants have been operated annually in this area by the
Japanese since 1930. Their recent activities in the salmon fishery,
however, aroused widespread alarm among the Bristol Bay packers
and American fishermen. Grave concern was felt lest the interception
of the salmon runs bound for Alaskan streams should jeopardize and
eventually destroy the long-established Bristol Bay salmon industry.

Following an extensive investigation, this problem was made the
subject of diplomatic negotiations between the State Department and:
the Japanese Government. As a result, assurances were obtained from:
Japan that it would suspend its official survey of the salmon fishery in
Bristol Bay and would issue no licenses to vessels to take salmon in
those waters. Continued attention and careful consideration will be
given this development to assure the perpetuation of this important
American fishery. Funds have been appropriated by Congress for an
extensive survey of the Bristol Bay salmon resources, and plans have
been made to start the work in the 1938 season.

INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION

The American members of the International Pacific Salmon
Fisheries Commission were appointed by President Roosevelt on
August 24, 1937, pursuant to ratification on July 28, 1937, of a con-
vention between the United States and Canada for the protection,
%reservation, and extension of the sockeye salmon fishery of the Fraser

iver system, tributary of the Puget Sound area of Washington and
British Columbia. The American members of the Commission are:
Charles E. Jackson, United States Deputy Commissioner of Fisheries;
B. M. Brennan, Director of Fisheries of the State of Washington; and
E. W. Allen, of Seattle, who is also a member of the International
Halibut Commission. The Canadian members who have been ap-
Ri)inted are: W. A. Found, Deputy Minister of Fisheries; Tom Reid,

ember of Parliament from British Columbia; and A. L. Hager, of

ancouver, B. C.

A. L. Hager was elected chairman and B. M. Brennan secretary at
the first meeting of the Commission, held in Vancouver, B. C., on
October 28 and 29, 1937. It was agreed that the positions of chairman
and secretary of the Commission would alternate between the United
States and Canada every 2 years. Dr. W. F. Thompson, Director of
Investigations for the International Fisheries Commission, was loaned
to the International Pacific Salmon Fisheries Commission on a part-
time basis to initiate the biological investigations.

Studies by the United States Bureau of Fisheries on the condition
and trend of the fisheries were discontinued in February 1938, since
the work will hereafter be carried on under the International Pacific
Salmon Fisheries Commission.

CONSERVATION OF WHALES

. An international conference held in London on June 8, 1937, resulted
In the signing of an agreement with respect to whaling. This agree-
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ment supplements the International Whaling Convention of Septem-
ber 24, 1931, and provides greater protection for whales. On June 14,
1938, a further conference was called for the purpose of studying the
results of the 1937-38 whaling season, and to consider modification or
extension of the 1937 agreement. The conference concluded its busi-
ness on June 24 by signing an agreement affording still further pro-
tection to whales. The Senate has not consented as yet to the ratifica-
tion of the agreement.

A report on whaling statistics, made by the Bureau of Fisheries in
accordance with the requirement of the Convention, was published in
the consolidated whaling report of the world, International Whaling
Statistics X1, issued at Oslo, Norway, June 2, 1938,

NORTH AMERICAN COUNCIL ON FISHERY INVESTIGATIONS

The twenty-fourth meeting of this Council was held at Montreal,
Canada, on e%)tember 23, 24, and 25, 1987, with representatives from
Canada, Newfoundland, and the United States present. Reports
were presented by investigators of the various countries setting forth
Erogress made in the long-time investigations of cod, mackerel, and

addock. New research projects sponsored by the Council and re-
ported on for the first time included a study of the migrations of .
Atlantic salmon, conducted on a cooperative basis by Newfoundland
an(% Canada, and an extensive program of lobster studies in Canadian
waters,

_The question of an international treaty for the control of mesh
size in nets used by Canadian and Unii:eg7 States vessels engaged in
the haddock fishery has been under discussion by the Council for
several years. .Al_thou%h the voluntary adoption of larger meshed
gear by the majority of the New England operators during 1937 has
relieved the situation to some extent, the Council continues to recom-
mend coordinated international action.

A discussion of hydrology in relation to fisheries investigations
emphasized the fact that this subject may prove to be quite separate
from the general problem of oceanic cireulation with which the phys-
ical oceanographer is principally concerned. The Council directed
attention to the fact that routine temperature observations have sel-
dom been availsble from the fishing banks and recommended that
the United States, Canada, and Newfoundland devise means of col-
lecting temperature data on the fishing grounds and also consider
the advisability of reporting to the fishing fleet from time to time
concerning general temperature trends in important areas.

GREAT LAKES FISHERIES CONFERENCE

Progress has been made toward the negotiation of a treaty for the
control of the seriously depleted fisheries of the Great Lakes. After
nearly 50 years of conferences among the various States attempting
to secure uniform regulation by 1ndegendent State action, a confer-
.ence was held during February 1938 by members of commissions on
interstate cooperation under the auspices of the Council of State Gov-
ernments. This conference resulted in a definite request directed to
the Congress and to the State Department for negotiation of such
a treaty. The initial step would provide for the appointment of a
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fact-finding commission which doubtless will be instrumental in the

drafting of final regulations for the fisheries. At the same meeting

Progress was made toward the adoption of uniform regulations among

the four States bordering on Lake Michigan. Congress subsequently

}éassed leiislation which authorized an interstate compact among the
reat Lakes States for the preservation of their fisheries.

FISHERY ADVISORY COMMITTEE

. The Fishery Advisory Committee, composed of leaders in the fish-
Ing industry, organized for the purpose of advising the Secretary of

ommerce and the Commissioner of Fisheries concerning the devel-
Opment, promotion, and regulation of the fisheries, continued the
study of fishery problems throughout the year.

The lack of current information on market conditions has long been
apparent, and the actual establishment of a Market News Service by
the Bureau of Fisheries owes much to the recommendations and
Interest of the committee which foresaw the advantages of this service
lfn flhe development of a more orderly marketing program for sea

oods.

. One of the major objectives of the Bureau of Fisheries’ investiga-
tions is to discover the earliest signs of depletion of a commercial
Species, since thousands of people are dependent, either directly or
Indirectly, upon the fishing industry for a livelihood. The probf;.ms
confronting this group are national and international in scope ; many
are not easily solved. An outstanding study concerns the difficult
Problem of the wise exploitation of the pilchard or sardine fishery of
the Pacific coast.

. The committee has been formulating a long-range program with a
View to increasing the year-round consumption of fishery products.
A national fish week has been inaugurated and the committee has
Planned to hold one meeting in a city outside of Washington, D. C.,
each year. These conferences are resulting in the establishment of
closer relations between the industry and Federal agencies concerned,
and are affording a better understanding of the problems which the
Industry is attempting to meet.

DOMESTIC RELATIONS
COOPERATION WITH OTHER ¥YEDERAL AGENCIES

Some half-dozen Federal agencies are concerned with the manage-
ment of land and water areas where fisheries conservation may be a
roblem. Qutstanding among these are the National Park Service,
orest Service, Tennessee Valley Authority, Farm Security Adminis-
tration, Bureau of Reclamation, and the Indian Service. The Bureau
has worked with each of these in the solution of their problems.
The Forest Service has constructed during the year more than one-
alf dozen rearing units which the Bureau operates for the protection
of fish to stock park waters. More are under construction and being
Planned. The existing T. V. A. hatchery at Norris, Tenn., is of insuffi-
clent capacity and work has just been started on a large new unit on
the Elk River in Alabama. This will be operated by the Bureau and
the affiliations with this agency have been most beneficial. The Farm
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Security Administration has made preliminary arrangements for
transfer to the Bureau of the large hatchery unit at Welaka, Fla.
The Bureau has in return supplied fish from its various hatcheries for
stocking the waters of recreational projects. Close contact has been
maintamed in the development of a bass hatchery at Arcadia, R. L,
and a program of joint development has been worked out. A hatchery
at Hoffman, N. C., was taken over by the Bureau under a similar
arrangement.

The Bureau has been the recipient of aid from other Federal agen-
cies. Civilian Conservation Corps enrollees have contributed work at
various hatcheries. The Works Progress Administration can, in_a
number of instances, be credited with improving the physical condi-
tion of the Bureau’s properties and providing additional facilities
for fish production. .

During the past year, the Bureau’s technologists gave courses in
canning fishery products to State extension service workers at the re-
quest of the United States Department of Agriculture. They also
rendered considerable assistance to the Bureau of Home Economics
of the United States Department of Agriculture in assembling data
on the chemical composition and food value of the leading commercial
species of fish and shellfish. These data are to be incorporated by the

ureau of Home Economics in a revised publication on the composi-
tion of principal American food materials. Chemists of the Food and
Drug Administration, United States Department of Agriculture, con-
ferred at length with the Bureau’s technologists for the purpose of
obtaining information on methods of determining fatty acid in fish
meal and the effect of the presence of relatively large amounts of fatty
acid in fish meal on its fgeding value. The Bureau also cooperated
with the Federal Surplus Commodities Corporation in connection with
its purchase of surplus fish for relief agencies and with the distribu-
tion of this fish to relief clients. The International Fisheries Com-
mission at Seattle, Wash., cooperated in the conduct of several phases
of the Bureau’s economic and technological work. This included cer-
tain technical studies on halibut and halibut liver oil and the collec-
Ei(gl of economic and statistical data on the North Pacific halibut

shery.

The Division of Fishery Industries assisted the Rural Electrification
Administration in studies of the commercial fisheries in certain areas
of Virginia and North Carolina, and assisted the Bureau of Chemistry
and Soils of the United States Department of Agriculture in as-
sembling historical data relating to the domestic manufacture of fish
serap and meal.

The Bureau also has worked with various Federal agencies in ob-
taining statistical data on our fisheries. In a cooperative arrange-
ment, the Bureau of Agricultural Economics, Department of Agricul-
ture, furnished statistics on the volume of cold-storage holdings of
fish and quantities frozen, and the health authorities in Washington,
D. C., assisted in obtaining data on the volume of fish handled at the
municipal fish wharf and market in this city. Cooperation was ac-
corded the Bureau of the Census in obtaining for that Bureau figures
on the volume of the quarterly production and holdings of fish oils
in the United States.
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COOPERATION WITH STATES AND OTHER AGENCIES

An important part of the duties of the field employees of the Divi-
sion of Fish Culture has been to maintain close cooperation with State
fish and game departments for the purpose of coordinating the fish
propagation and distribution activities. Similar contacts were main-
tained with semipublic sportsmen’s organizations.

Many State fish and game departments continued to check and
review Federal fish applications for their waters. Others exchange
eggs and fish with the Bureau or operate hatcheries on a joint basis.
In a number of instances the distribution of fish produced at Federal
hatcheries is handled by the State organizations.

New developments along the foregoing lines included the assign-
ment of a skilled Bureau employes to take charge of a new bass hatch-
ery constructed by the West Virginia Conservation Department at
Palestine, W. Va. Part of the fish produced will be used for filling
Federal applications in that State. When the Missouri Conservation
Department was unable to continue operation of the Forest Park
Hatchery in St. Louis, the Bureau assumed the obligation and placed
ap employee in charge.

A tripartite agreement for operations at the brook trout hatchery

at York Pond, N. H., was continued in effect with New Hampshire and
Vermont. Shad propagation was undertaken in Georgia, the State
cooperating financially.
_ Sportsmen’s organizations have looked to the Bureau for guidance
in their stocking problems in an increasing degree. The opening of
a trout-rearing and bass-propagating unit at Carpenters Brook, in
Onondaga County, N. Y., was the culmination of protracted efforts
on the part of the county authorities, the organized sportsmen, and
the Bureau. With a Federal employee stationed there, the stocking
requirements of this community will be adequately cared for. W.P. A.
labor and funds were utilized for construction,

The National Planning Council of Commercial and Game Iish
Commissioners, organized at St. Louis, Mo., in 1933, continued its
cooperative work with the States.

The annual council meeting which was held during the week of

June 20 at Asheville, N. C., was combined with the International
Association of Game Fish and Conservation Commissioners and the
American Fishery Society, with representatives from 46 States
present.
_ Among the activities of the National Planning Council of special
interest and importance, from the standpoint of State cooperation
has been the benefits to the Bureau resulting from the elimination and
overlapping in fish distribution work.

Subjects of national importance before the organization at the
Present time are: Fish management, fish culture, shad conservation,
pollution problems, Great Lakes fisheries, and the technical problems
of fishery research. :

. In its technological work, the Bureau has carried on cooperative
Investigations with several colleges and universities and other State
institutions. In these cooperative projects the scientific staffs and
other facilities of these agencies were available to the Bureau’s staff,
Among the institutions cooperating inthese investigations are: Wash-
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ington State College, Pullman, Wash.; University of Washington,
Seattle, Wash.; University of Maryland and Maryland State Agri-
cultural Experiment Station, College Park, Md.; and the Minnesota
and Virginia State Departments of Markets.

CONSTRUCTION ACTIVITIES

The major construction activities during the year were concen-
trated upon five new hatcheries. In the Columbia National Forest,
near Carson, Wash., a salmon and trout hatchery started during the
fiscal year 1937 was completed as far as avaif;.ble appropriations
would permit. A hatchery service building, two dwellings, the water
system, and several rearing ponds were completed. This new project
was necessitated by the partial overflow of the older Little White
Salmon hatchery from the waters of the Bonneville Dam pool.

Work was also started on four new pondfish hatcheries located
at Lyman, Miss,, Marianna, Fla., Cohutta, Ga., and Las Vegas, Nev.
These were established in conformity with the act of May 21, 1930,
Congress having provided for a resumption of new hatchery devel-
opment. The Mississippi hatchery was placed on an operating basis
during the year, although the proposed pond system was not entirely
completed. In Florida about 50 percent of the ponds were com-
pleted, and dwellings, service buildlings, water supply facilities, etc.,
were well along toward completion at the end of the year. This
hatchery is located in a State park, the site having been donated.

Due to delay in acquiring tEe site, the Georgia hatchery was less
completely developed both as to ponds and buildings at the close
of the year. The appropriation of additional funds permitted the
construction to continue into the fiscal year 1939,

At Las Vegas, Nev., the Bureau took over a hatchery which had
been started by the city of Las Vegas. The principal work required
was the construction of a dwelling, shop, an garage, and extension
of the pond system. The greater part of this had been accomplished
by the close of the year. Output of this hatchery will be largely
used in restocking Lake Mead.

A site suitable for a bass hatchery in Rhode Island was finally
acquired from the Farm Security Administration. A little work
was performed in clearing pond sites, but this was suspended for the
purpose of developing a project of major construction by utilization
of relief labor. W. P. A. aid was enlisted in providing for major
lmprovements at three existing hatcheries. At Edenton, N. C., the
work comprised a 100-percent increase in the bass-pond acreage and
construction of two experimental rearing ponds for shad. At Harts-
ville, Mass,, and White Sulphur Springs, W. Va., a complete reha-
bilitation of ponds, buildings, and grounds was undertaken. In addi-
tion, W. P. A. projects were set up to provide for minor specifio
repairs and improvements at a number of other hatcheries$ notabl
at San Angelo, Tex., Rochester, Ind., Dexter, N. Mex., and Crawford,
Nebr. By the same means, pond construction was continned in the
Upper Mississippi Wild Life and Fish Refuge at Genoa, Wis.

A fine stone hatchery building was practically completed at Lamar,
Pa., financed by Bureau funds and C. C. C. labor. A series of bass
ponds was also started at this point. At York Pond, N. H., a com-
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bination of C. C. C. and W. P. A. labor made possible the continua-
tion of the long-range developmental program.

With the installation of hatching troughs and completion of the
dwellings by the United, States Forest Service, the Walhalla, S. C.,
hatchery reached its final stage of development.

ALASKA FISHERIES SERVICE
ADMINISTRATION OF FISHERY LAWS AND REGULATIONS

The excellent condition of the fisheries of Alaska in 1937 reflects
the wisdom of conservation policies which have been in effect since
1924. The salmon industry, which is the backbone of Alaska’s eco-
nomie structure, produced the third largest pack on record, and other
minor fisheries also continued on a high level of development. Com-
mercial fishing operations in 1937 were closely checke in all areas,
and regulations were amended where necessary to assure an adequate
escapement of brood fish. The Deputy Commissioner of Fisheries
and other officials spent several weeks in Alaska inspecting the fish-
eries and the Pribilof Islands fur-seal industry.

Revised fishery regulations for 1938, issued on February 15, con-
tained only minor changes from the regulations in force in 1937.
The restrictions on herring fishing in southeast Alaska were relaxed
to some extent, while additional restrictions were placed on herring
fishing in the Kodiak and Prince William Sound areas. In a few
instances areas open to trap fishing were redefined in order to relieve
the drain on certain runs and more nearly equalize the intensity of
fishing operations. Clam-fishery regulations were modified to per-
mit a slight increase in the take of razor clams in the Prince Wil-
liam Sound, Copper River, and Bering River areas.

A patrol of the fishing grounds was maintained by 14 Bureau ves-
sels, 1 chartered vessel, ang numerous small craft. Twelve statutory
employees and 165 temporary stream guards and special workmen,
in addition to the crews of the patrol vessels, were engaged in en-
forcing the fisheries laws and regulations in Alaska. As in previous
years, some use was made of airplanes to supplement the vessel
patrol and to transport Bureau employees to isolated districts.

No collection of salmon eggs for artificial propagation has been
made in Alaska during the past 2 years. The conditions for natural
propagation of salmon, however, have been im broved by the removal
of log jams and other obstructions that hindered the passage of salmon
upstream, and by the destruction of predatory enemies of salmon.
Funds were made available by the Territorial legislature and by local
%ackers for the (i)avment of a bounty on predatory trout taken in the

ristol Bay and Cook Inlet areas 1n 1937. In this connection also
the Bureau began a scientific study of the migratory habits of Dolly
Varden trout in order to provide a rational control program.

Biological studies of salmon and herring were continued and weirs
were operated in 12 representative salmon streams to count the escape-
ment of brood fish. The information obtained by weir counts is neces-
sary in determining conservation measures and is also of great value
in connection with the life-history studies of salmon.

123251 —-39——2
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PRODUCTS OF THE FISHERIES

The total output of Alaska fishery products in 1937 was 452,544,700
pounds, as compared with 523,652,500 pounds in 1936. No§w1thstand-
Ing this decrease in volume, the value of fisheries products in 1937 was
$51,743,200, an increase of $1,287,950 over the preceding year. Pro-
duction of canned salmon in 1937 was the third largest ever recorded,
having been exceeded only in 1934 and 1936, and the output of herring
products set a new high record for the Territory. There were 30,331
persons engaged in the fishing industry of Alaska in 1937.

Salmon products accounted for 75 percent of the total weight and
90 percent of the total value of Alaska fisheries products in 1937.
Ninety-four percent of the salmon production consisted of canned
salmon, the pack amounting to 6,669,665 cases, valued at $44,547,769.
This compares favorably in point of value with the record pack of
the previous year, which amounted to 8437,603 cases, valued at $44,
751,633. Red salmon comprised 32 percent and pinks 54 percent of
the total pack in 1987, as compared with 30 and 54 percent, respec-
tively, in 1936. One hundred and thirteen canneries were operated,
or four less than in the preceding year, and the number of persons
employed declined from 25,221 to 24,865 in the same period.

Twenty herring plants were operated in 1937, a decrease of 7 from
the preceding year, but the total production of herring meal and oil
was the largest in the industry’s history. Saltery operations, how-
ever, were sharply curtailed, chiefly as a result of unfavorable market
conditions. There was a slight decrease in the volume of halibut
landings, and the output of cod and shrimp products also declined,
but production in other minor fisheries of the Territory, including
crabs, clams, and sablefish, showed substantial increases. The two

whaling plants which operated in 1937 also reported a slight increase
in production over 1936,

ALASKA FUR-SEAL SERVICE

GENERAL ACTIVITIES

Sealing and foxing operations were carried on as usual by the native
inhabitants of the Pribilof Islands under the direction of the Bureau’s
staff. Twenty-six skilled employees of the Fouke Fur Co. were de-
tailed to the island for several months to assist in the curing and
packing of the skins.

Construction activities on the island were rather limited in 1937.
Work on the extension of roads was continued, and minor improve-
ments were made on buildings and equipment. A substation was
established on Amchitka Island, one of the western Aleutian group,
to serve as a base for sea otter investigations and patrols.

The byproducts plant on St. Paul Island was operated for the
utilization of fur-seal carcasses and produced 29,830 gallons of oil
and 165 tons of meal. Small quantities of these products were re-
tained at the islands to be used during the winter for fox feed, but
most of the oil was sold in Seattle for the account of the Government,

and meal was transferred to the Division of Fish Culture for use as
fish food in Federal hatcheries.
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The annual supplies for the Pribilof Islands were shipped from
Seattle on the U. g S. Sirius, through the cooperation of the Navy
Department. On the return trip to Seattle this vessel carried the
season’s take of sealskins and 162 tons of seal meal from the by-
products plant. .

As the Navy Department’s radio facilities at Dutch Harbor, Alaska
have recently been expanded, the maintenance of the St. Paul Island
station as a link in the Coast Signal Service is no longer necessary.
The St. Paul station was therefore transferred on August 10, 1937, to
the Department of Commerce, under a revocable permit, and is being
operated on a reduced scale by the Bureau of Fisheries.

In accordance with the terms of the fur-seal treaty of 1911, delivery
of 8277 fur-seal skins, or 15 percent of the season’s take, was made
to the Canadian Government. Japan continued to receive its 15 per-
cent share in the take from the proceeds of sale of the remaining skins.
The United States received a shipment of 210 Robben Island fur-seal
skins, taken by Japan in 1937. is represented the annual 10 percent
share due this country under the terms of the fur-seal treaty.

SEAL HERD

The total number of animals in the Pribilof Islands fur-seal herd
on August 10, 1937, was computed as 1,839,119. This is an increase
of 149,376 over the computed number in the preceding year.

TAKE OF SEALSKINS

In the calendar year 1937 there were taken on the Pribilof Islands
55,180 fur-seal skins, of which 44,068 were taken from St. Paul Island
and 11,112 from St. George Island. This is an increase of 2,784 over
the total taken in 1936. Insofar as possible, killings were from the
3-year-old males, a suitable number of this age class having been
reserved for breeding stock.

BALE OF SEALSKINS

Two public auction sales of fur-seal skins were held at St. Louis,
Mo., in the fiscal year 1938. At the sale on September 27, 1937, there
were sold 7,000 skins dyed black, 12,580 skins dyed Safari brown, and
147 miscellaneous skins, for a gross total of $420,640. On May 2, 1938,
7,100 skins dyed black and 12,849 dyed Safari brown brought a gross
sum of $432,622.25.

Sealskins sold at private sales under special authorization by the
Secretary of Commerce consisted of 474 dyed black, 398 dyed Safari

‘brown, and 2 raw salted skins, which brought a gross sum of $21,-

102.81. In all, 40,550 fur-seal skins were sold for the account of the

overnment in the fiscal year 1938, for a total gross sum of
$874,365.06.

FOXES

The blue fox herds maintained on St. Paul and St. George Islands
continued to thrive, and the taking of fox pelts provided the natives
Wwith employment during the relatively inactive winter months. The

erds require very little attention and are a profitable adjunct to the
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fur-seal industry. During the 1937-38 season 231 blue and 15 white
foxskins were taken on St. Paul Island, and 616 blue and 1 white fox
pelt were taken on St. George Island. Sufficient stocks were reserved
on each island for breeding purposes.
One thousand blue and 12 white foxskins, taken on the Pribilof
Islands in the 1936-37 season, were sold at public auction in the fiscal
ear 1938. The blue foxskins brought $25,934 and the white skins
rought $146, a total gross sum of $26,080.

FUR-SEAL SKINS TAKEN BY NATIVES

Exercising the privilege granted them under the provisions of the
North Pacific Sealing Convention of July 7, 1911, the aborigines
dwelling on the coast of the North Pacific took a total of 2,832 fur-
seal pelts in 1937. Indians under the jurisdiction of the United
States took 161 skins and Canadian Indians took 2,671. All these

fur-seal skins were duly authenticated by Government officials of the
two countries.

FUR-SEAL PATROL

Vessels of the Coast Guard were again assigned by the Secretary
of the Treasury to patrol the waters of the North Pacific and Bering
Sea for the protection of the fur seals and sea otters in those areas.
One vessel of the Bureau of Fisheries also participated in the fur-seal
patrol during the northward migration of the herd.

PROTECTION OF S8EA OTTERS, WALRUSES, AND SEA LIONS

A new edition of the regulations for the protection of walruses and
sea lions was issued on July 1, 1937, extending the closed season on
these animals for 2 years, although permitting their capture, as here-

tofore, under certain specified conditions. The killing of sea otters
is prohibited at all times.

PROPAGATION AND DISTRIBUTION OF FOOD AND GAME FISHES

The hatcheries operated by the Division of Fish Culture released
for the stocking of public waters during the fiscal year 1938 a total
of 7,822,151,800 fish and eggs. This represents a slight regression,
approximately 1.2 percent, from the comparable output of the previ-
ous year. The 1938 production has, however, been exceeded only
twice during the period in which the Federal Government has oper-
ated fish hatcheries. In view of the effects of weather, and other fac-
tors beyond control, there is each year an inevitable fluctuation in
the output of the hatcheries. Among the factors which may be cited as
contributing to the reduction and output was the flooding of the Louis-
ville, Ky., hatchery during the spring of 1937, thereby affecting the
1938 production. In the Madison River,Mont., a large supply of trout
eggs was virtually eliminated because of drainage of a hydroelectric
reservoir. The cyclical nature of the runs of Pacific salmon also con-
tributed to a reduced egg take for those species. Altogether some 45
different species of fish were handled at the Burean’s hatcheries. The
canalization of the upper Mississippi River has curtailed the rescue
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work in the Upper Mississippi Wildlife Refuge. This was reflected
in a reduction of distribution of warm-water pondfish and also in the
distribution of a larger-size fish listed as fingerlings. The fingerling
output of 118,105,000 was approximately 18,000,000 less than the pre-
vious year. The output of game fish as a whole held up most success-
fully.” The demand for game fishes for stocking waters on Federal
lands has increased to the extent that many applications from private
applicants had to be carried over for subsequent attention.

PROPAGATION OF COMMERCIAL SPECIES

Marine species, Atlantic coast—The output of haddock and pol-
lock, and important species of the New England shore waters, was
Increased. This increase was balanced by a reduction in the propaga-
tion of cod and flatfish. Lobster propagation was prosecuted more
vigorously at Boothbay Harbor, Maine, and Gloucester, Mass., with
a resultant production of 6,800,000 fry. No mackerel were propa-
gated by the marine stations during 1938. As usual, much of the
Propagation of marine species was concerned with the fertilization
of eggs and their immediate planting on the natural spawning
grounds. Over 414 billion eggs were salvaged by this procedure.

Pacific salmon.—It is especially regretful that there was a notable
drop in the propagation of chinook and sockeye, the most valuable
species of the Pacific salmons. However, the annual fluctuation in
the runs of these fish determines the egg take, which in turn controls
the hatchery distribution. In connection with the salmon hatchery
Operation, steelhead trout were propagated in large numbers.

Anadromous species, Atlantic coest—In line with an intensive
study of the biology of the shad, and a definite program of rehabili-
tation of the species, the output of shad fry was materially increased
to a total of 26,000,000. Increases were registered at the Fort Bel-
Voir, Va., station and at Edenton, N. C., and scattering numbers were
Propagated in South Carolina and Georgia, the latter being a new
activity conducted in cooperation with these States. Work with
the Aflantic salmon was negligible, due to inability to obtain any
worth-while quantity of eggs. Yellow perch and white perch were
hatched in large numbers in the shad hatcheries, since these species
can be handled at little additional cost in connection with the propa-
gation of the more important shad. Effort was again made to propa-
gate striped bass on the Roanoke River in cooperation with the State
of North Carolina. Moderately successful results were obtained.

Commenrcial species, interior waters.—Several hundred million eggs
and fry of the catfish, buffalo fish, and carp varieties were distrib-
uted, purely as a byproduct of the Bureau’s other work in the upper

ississippi area. It would have been (fossible to increase the output
of these had such action been deemed desirable. Owing to uncer-
tainty as to the role of the hatcheries in maintaining the more valua-

8 species of the Great Lakes, there was no increase in intensity of
effort to hatch whitefish and lake herring. Seventy-four and one-
half million whitefish fry represented a yield somewhat below the
Previous year. The propagation of pike-perch at the Put in Bay,

hio, station, in cooperation with the State of Ohio, was resultant of
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a reduced output. The feature seriously affecting the work on Lake
Ontario is the fact that the most suitable spawning area for white-
fish and lake trout is in Canadian waters and no satisfactory ar-
rangements can be made whereby the Bureau can obtain eggs from
that source. Similar limitations kept the production of lake trout at
a low level.

Game species.—A large increase in the production of black-spotted
trout was made possible through increaseg egg collections at Yellow-
stone Park. The greater portion of these fish were distributed in
National Park waters. Fewer brook, rainbow, and loch-leven trout
were distributed, but many of these were planted at large size,
increasing their value for stocking purposes. Efforts to develop a
satisfactory and economical trout food under actual operating prac-
tices have continued. An important feature of the Bureaun’s work
with game fish is the assignment of trout eggs, particularly of the
rainbow trout, to various other fish-cultural agencies. Shipments
of rainbow trout eggs and panfish were made to Puerto Rico, while
eggs of various species were supplied to Venezuela and Argentina. It
is again gratifying to report that the production of bass, a species
which merits its great popularity among the sportsmen, exceeded all
previous records.

It should be pointed out that practically all new hatchery develop-
ments within recent years, exclusive of some minor developments in
the Pacific salmon area, have been for the propagation of game
species. This is due to the fact that the fishes sought for sport are
largely denizens of the lesser fresh waters. They are consequently
more vulnerable to the increased fishing pressure of recent years,
and, further, suffer from environmental changes, such as pollution,
which mark our national development.

Since hatchery efforts are wasted unless the fish are stocked prop-
erly, more intensive consideration was given to the distribution
problem. Eight large trucks were acquired, as the nucleus of a fleet,
and these were being equipped with special tanks and apparatus
at the close of the year. Attempts to economize by inducing private
applicants to transport their aFlotments of fish have been unsatis-
faﬁtory, due chiefly to the applicants inexperience in handling live
fish.

RESCUE OPERATIONS

Due to the development of the 9-foot channel in the Upper Mis-
sissippi River, the number of fish rescued in that area was below
that of 1987. However, there were salvaged a total of 42,202,000
fish, comprising 10 species. Of this number over 4114 million were
returned directly to the main river channels.

The canalization of the Mississippi to the Twin Cities will make
‘the salvage work virtually unnecessary and impossible in the future.
TIn lieu of this the Bureau is constructing large artificial ponds for
the propagation of fish in the areas adjacent to the pools created by
the new dams. The ponds already constructed ang operated have
‘proved very successful. The two In operation at Genoa, Wis., last
~year produced over 864,000 fingerling black bass alone.
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FISHERY INDUSTRIES
ECONOMIC AND MARKETING INVESTIGATIONS

Surplus fish situation—A study of the surplus fish situation showed

that on March 15, 1938, holdings of frozen, cured, and canned fishery
products in the United States amounted to approximately 260,000,000
pounds, which was about 80 to 100 million pounds greater than
normal holdings. .
- Improved cold-storage statistics—The Bureaun of Fisheries, in co-
operation with the Bureau of Agricultural Economics of the Depart-
ment of Agriculture, has made several revisions in the species classi-
fications of commodities frozen or held in cold storage in this countrg.
These changes, which are reflected in the monthly and annual cold-
storage bulletins published by the Bureau, increase the usefulness of
these data to interested parties. Recently, separate classifications
were adopted for fillets of various species, and new classifications
were added for rosefish and swordfish. On July 15, 1938, additional
classifications will be included for scallops, shrimp, and sea crawfish
or spiny lobsters.

United States fisheries off foreign coasts—A study made durin
the year shows that about 14 percent of the value of the catch o
the domestic fisheries is represented by products taken off foreign
coasts. QOutstanding among such commodities are cod, haddock. and
other groundfish talken off the coasts of Newfoundland and Nova
Scotia, which were valued at $4,600,000, and tuna and tunalike fishes
taken off the west coasts of Latin America, valued at $5,900,000.
Other domestic fisheries off foreign coasts include those for salmon
and halibut off British Columbia; the fishery for red snapper and
groupers on Campeche Bank off Mexico; and the whale fishery off
Australia, The total value of domestic fisheries off foreign coasts
to domestic fisherman amounted to about $13,000,000.

Commercial fisheries of the world.—On the basis of the most re-
cent available data, the world’s annual commercial catch of fishery
commodities amounts to about 30,000,000,000 pounds, valued at ap-
proximately $730,000,000. The United States, including Alaska, ranks
ﬁr?t in value of the annual yield and is exceeded only by Japan in
volume,

Fishery market news service—~Offices for the daily collection and
dissemination of fishery market news were established at New York,
N. Y., and Boston, Mass., during the past year. Plans for opening the
third office, at Seattle, Wash., were nearing completion at the end
of the fiscal year, and other offices, within the facilities of the Bu-
reau, will be opened during next fiscal year, Essentially, this new
service, which has proved most popular, constitutes an exchange of
" market information between the fishermen or producers in fishin
areas and the middlemen in terminal markets, with the Bureau o

1sheries acting as the service agency; that is, the agency for col-
lecting and disseminating the news. '

Cooperative marketing—In connection with the administration of
Public, No. 464, “An Act authorizing associations of producers of
aquatic products,” investigations have been continued to determine
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the cooperative status of fishery organizations in the United States,
and the extent and nature of their activities. Studies pertaining to
fishery associations and the financing of fishermen, which were begun
in 1936 on the Pacific and Middle and North Atlantic coasts, have
been extended to include the South Atlantic and Gulf coasts. It has
been found among fishermen and associations visited that there is
widespread interest in the possibilities of advancing cooperative mar-
keting activities. This interest has been evidenced further by many
requests for the Bureau to give aid of an advisory character con-
cerning operations and management and financing problems. Wher-
ever possible, such assistance has been supplied through correspond-
ence, informative literature, or personal contact.

BTATISTICAL INVESTIGATIONS

FISHERIES OF THE UNITED S8TATES, CALENDAR YEAR 1036

New England States—No complete statistical survey of the com-
mercial fisheries of this area was made for 1936. However, the total
landings by United States fishing vessels at Boston and Gloucester
Mass., and Portland, Maine, amounted to 414,767,000 pounds, value
at $11,144,000, an increase of 11 percent in volume and 24 percent in
value as compared with the preceding year.

Middle Atlantic States—No complete survey for the catch of fishery
products in these States was made for 1936. A survey made of the
shad fishery of the Hudson River for 1936 showed that 476 fishermen
took 2,468,000 pounds of shad, valued at $170,000, an inecrease of 191
percent in volume and 139 percent in value as compared with 1935,

Chesapeake Bay States—The commercial fisheries of Maryland and
Virginia in 1936 gave employment to 18,283 fishermen. Their catch
amounted to 314,095,000 pounds, valued at $6,488,000, an increase of
18 percent in volume and 17 percent in value as compared with the
catch in the previous year.

South Atlantic and Gulf States—The commercial fisheries of North
Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi,
Louisiana, and Texas, during 1936, gave employment to 29,006 fisher-
men. Their catch amounted to 556,993,000 pounds, valued at $13,542,-
000, an increase of 24 percent in volume and 36 percent in value as
compared with the catch in 1984, when the last previous survey of
catch was made.

Pacific Coast States—During 1936 the commercial fisheries of
Washington, Oregon, and California gave employment to 20,620 fish-
ermen, whose catch amounted to 1,925,342,000 pounds, valued at $24,-
882,000, an increase of 15 percent in volume and 8 percent in value
as compared with 1935. The total catch of halibut by United States
and Canadian vessels amounted to 48,054,000 pounds, valued at $3,603,-
000, an increase of 5 percent in volume ang 11 percent in value as
compared with the catch in the preceding year.

Lake States—In 1936 the commercia) fisheries of the United States
and Canada, in the Great Lakes and international lake of northern
Minnesota (Lakes Ontario, Erie, Huron, Michigan, and Superior, and
Namakan and Rainy Lakes, and Lake of the Woods), yielded 124,-
408,000 pounds of fishery products. Of the total, United States fisher-
men took 94,277,000 pounds, valued at $6,389,000, an increase of 4
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percent in volume and 7 percent in value as compared with the catcls
In the previous year. The Lakes fisheries of the United States gave
employment to 5,623 fishermen in 1936,

Mississippi River and tributaries—No complete survey of the com-
mercial fisheries of the Mississippi River and tributaries was made for
1986. The catch of Lake Pepin and Lake Keokuk, and the Mississippi
River between the two lakes, in 1936, amounted to 8,181,000 pounds,
valued at $378,000, an increase of 22 percent in volume and 34 percent
n value as compared with the catch in these waters during 1935.

MANUFACTURED PRODUOCTS OF THE UNITED STATES AND ALASKA, CALENDAR YEAR 1936

Fresh and. frozen packaged fishery products—DBased on data for
1936, except in the case of packaged shellfish in the New England and
Middle Atlantic States, which data are for 1935, the domestic produc-
tion of fresh and frozen packaged fishery products amounted to 202,-
396,000 pounds, valued at $26,895,000. Important commodities in this
group were fresh-shucked oysters, 6,758,000 gallons, valued at $9,249,-
000; packaged haddock, 41,187,000 pounds, valued at $4,266,000; and
fresh-cooked crab meat, 7,095,000 pounds, valued at $2,535,000.

Frozen products.—In 1936 the production of frozen fishery products
amounted to 179,274,000 pounds, estimated to be valued at $15,000,000.
The volume of the production was 20 percent greater than in 1935.
The most important products frozen were groundfish, whiting, halibut,
sulmon, and mackerel.

Cured products—The production of cured fishery products, based
on data for 1936 in all sections except the New England and Middle
Atlantic States, which ave for 1935, and the Mississippi River and its
tributaries, which are for 1931, amounted to 116,311,000 pounds, valued
at $15,616,000. Important products in this group were smoked
salmon, 8,753,000 pounds, valued at $2,656,000; mild-cured salmon,
11,550,000 pounds, valued at $2,245,000; and salted boneless cod, 7,951,-
000 pounds, valued at $1,492,000.

Canned fishery products—Canned fishery products produced in 1936
amounted to 794,707,000 pounds, valued at $94,564,000, an increase of
18 percent in volume and 26 percent in value, as compared with 1935,
Canned salmon was the most important item, accounting for 430,-
328,000 pounds, valued at $50,061,000. Other leading canned fishery
Products were tuna and tunalike fishes, sardines, shrimp, mackerel,
clam products, and oysters.

Byproducts—TFishery byproducts produced in 1936 were valued at
$34,976,000, an increase of 17 percent as compared with the previous
year. Important products in this group were marine-animal oils and
meals and aquatic-shell produets.

TECHNOLOGICAL INVESTIGATIONS

Preservation of fishery products for food.—During 1937, studies in
this field included a further development of electrometric tests for the
freshness of fish and their practical or commercial application, studies
of rancidity in fish, of lactic acid as a possible index of decomposition
In frozen fish, of identification of canned salmon, of changes in the
com;l)osﬂion of pink salmon, and of the canning of aquatic products.
Much interest was shown by the industry during the past year in the
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commercial application of the electrometric method for determining
the relative freshness of such nonoily fish as haddock developed sev-
eral years ago by members of the Bureau’s technological staff. Conse-
quently, one of the Bureau’s technologists was assigned to the labora-
tories of a large fishery producer, and, as a result, equipment has been
designed which is as nearly automatic in operation as is possible and
which enables the operator to make determinations upon 10 samples
of fish at one time.  In this way rapid tests for the freshness of fish
purchased can be made without delaying packing activities or other
commercial operations. At the present time this test is being used by
this firm for the selection of fish which are to be used in fancy packs
of quick-frozen products. 'These products are expected to remain in
good condition over a longer period of time than is ordinarily expected
where the fish are not selected for their prime condition. 8ne of the
changes occurring in fish immediately after death is an increase in
the formation of lactic acid, which progresses for some time after
death. Bureau technologists have begun a study of this formation of
%c%d as a possible reliable index of the rate of decomposition in frozen
sh.

Certain species of salmon undergo considerable apparent physical
change during the course of the canning season and the qua{)ity and
value of the canned product is at present judged somewhat on this
basis. The Bureau has undertaken a chemical study of these changes
in the hope of determining their true significance. In studying the
characteristics of the oil in canned salmon, it was found that those
for each species fell between quite definite and more or less separated
limits. Regulatory bodies have shown interest in these data as a
possible help in identifying the species of salmon after it is canned.
During the year the Bureau ipubllshed a report covering an investi-
gation on the preservation of Pacific oysters. The information ob-
tained during the conduct of this work has been helpful in the begin-
ning of a new oyster-freezing industry in the Pacific Northwest.
During the past year experiments have been continued in developing
methods for canning fishery products, both in the home and for apph-
cation on a commercial scale.

Bagcteriological studies—Since the preservation of fish is based on
the prevention of spoilage through gacterial action, any device or
method which can be found to serve this purpose is vitally important
to both the fishing industry and ultimate consumer. Studies on other
food products indicate that the use of ultraviolet light rays have been
beneficial in lowering the number of spoilage bacteria in milk, meats,
bread, etc., thus improving the quality of these foods. Late in 1937
the Bureau’s bacteriologists began a study of these ultraviolet light
rays in reducing the bacterial count of various fishery produects.
While this investigation is not yet completed, it has been found that
the rays will kill marine bacteria, and we hope to work out a practical
and commercially feasible application of this method in the treatment
of fishery produets.

Pharmacological studies—In recent years scientific investigators
have recognized the increasing importance of the role of minerals in
foods and in feedstuffs for farm animals. Certain minerals have
been found to be essential in nutrition, and it has been clearly dem-
onstrated that there is need for a better understanding of other
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physiological effects which these minerals may have on the animal
organism. For this reason an investigator, trained in pharmacology,
was assigned to the Bureau’s technological staff several years ago.
Studies of the arsenic and copper content of shrimp and oysters, and
their physiological or pharmacological effect, have revealed that no
deleterious effects are observed as a result of eating these products
when these minerals occur in natural organic combination. ~Similar
studies are now being conducted on the natural fiuorine content of
fishery products. .

Preservation of fishery byproducts—During the year additional
data were obtained on the properties and composition of salmon oils.
A simple method was developed for the commercial extraction of oil
from lean fish livers which do not give up oil by normal treatment.
Since the livers yielding the most potent vitamin oils come under
this classification, the value of such information ecan be appreciated.
The studies on liver oil extraction also led to practical suggestions on
methods for fortifying low-vitamin fish oils. Fish oils and oil-
bearing fishery products are subject to oxidative deterioration during
storage, and the matter of preventing such changes is an important
problem of the fishing industry. Further studies have been made
on the effectiveness of various materials for inhibiting oxidative
change. The oxidation of fat in fish meal causes it to become
insoluble in normal fat solvents, This leads to errors in analysis
and confusion when sales are based on analytical specifications.
Studies are being made to devise an analytical procedure which will
eliminate this (Tiﬁiculty. During the year the Bureau published
a report on the distribution of vitamins in salmon cannery waste and
contributed papers to scientific and trade magazines covering such
subjects as the utilization of salmon cannery waste, cereal flours
as antioxidants for fishery products, and the determination of fat
in fish meal.

Fish cookery—During the past year, the Bureau continued the
development and testing of recipes for the preparation and cookery
of fish and shellfish, an carrie(f) on practical demonstrations in fish
cookery in cooperation with home economics workers and others in
various parts of the country. In cooperation with the Federal Sur-
glus Commodities Corporation, some practical demonstrations in
fish cookery were conducted for relief workers and others interested
in connection with the distribution of fish to persons on relief rolls.

BIOLOGICAL FISHERY INVESTIGATIONS
INVESTIGATIONS OF COMMERCIAL FISHES

North Atlantic fishery investigations.—Biological studies in the
North Atlantic area are concerned chiefly with changes in abundance
of the stocks of fish which support New England’s extensive and
varied fisheries. Specific problems investigated during the year
dealt with the causes of the extreme fluctuations in abundance of
mackerel and means of predicting such fluctuations; the relation be-
tween the existing stocks of hadgock and the strain imposed by the
Present intensive ?ishery; the economic and biological significance of
the extension of otter trawling to include several species in addition
to cod and haddock; and the condition of the flounder fisheries in
coastal waters from Massachusetts to New York.
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In contrast to the record yield for the calendar year 1936, the
catch of the New England vessel fisheries during 1937 declined by
6 percent and brought the fishermen a monetary return 12 percent
below the value of the previous year’s catch. With the exception of
cod and flounders, the yield of all important species suffered a de-
cline, and all species except halibut, mackerel, and redfish decreased
sharply in value.

The outstanding event of the year in this area was the decline of
the mackerel catch to an unforeseen low which was about one-third of
the previous year's level. It is believed this small yield was the result
of unusual oceanographic conditions which affected the movements
of the mackerel ang made them less available to the fishermen, rather
than of an actual decline in abundance of corresponding magnitude.
This view is supported by the peculiar distribution of the 1937 catch
and by the good early season yield in 1938. Nevertheless, these devel-
opments emphasize the need for a more accurate mackerel catch fore-
cast. Facilities are lacking for off-shore observations on conditions in
the sea which affect migrations, survival of young, and availability of
the mackerel to the fishermen.

Not only did the total catch of the haddock fleet decline in 1937 by
5 percent from 1936 level, but also the daily catches of trawlers
showed a drop of about 20 percent in both major producing areas.
The scrod haddock (the smallest commercial size) continued to be
scarce on the Nova Scotian banks, being only about three-fourths as
abundant on Georges as in 1936, and it is believed that the decline
will continue. Without further information on the numbers and
distribution of haddock of precommercial size, however, no definite
prediction can be ventured for the 1938 season. Although facilities
for such a survey were completely lacking in 1937, one experimental
trawling trip was made in the spring of 1938 through the courtesy
of the Woods Hole Oceanographic Institution in permitting the use of
the vessel A¢lantis for this purpose.

Because of recent sharp changes in the stock of flounders, a survey
of the flounder fisheries from New York to Boston was carried to
completion during the year, catch data from both sports and recrea-
tional fisheries being collected. Highly significant figures on the
relative intensity of these two types of fisheries were obtained from
the returns of tagging experiments carried out in cooperation with
the States of Rhode Island, Connecticut, and New York. An average
of about 70 percent of the returns have been made by sportsmen.
The same experiments have supplied information on the extent and
character of flounder migrations which will aid in devising effective
conservation measures.

Middle and South Atlantic fishery investigations.—Headquarters
for the investigation of the coastal fisheries from New York to Florida
were transferred during the year from Cambridge, Mass., to College
Park, Md., permitting a more centralized attack on the urgent
problems of fishery management. In this area total production has
not only failed to increase, but has actually declined during the
present century, despite economic and technological developments
which might have been expected to increase the yield of the fisheries.

Studies of the scup, squeteague, sea bass, and flounders have been
designed to discover the size and age at which the greatest yield in
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pounds can be taken at the lowest cost. These studies indicate that
elimination of the present widespread practices of destroyin{; fish
below market size and of marketing fish that would be more valuable
if allowed to grow to a larger size, offers the greatest promise of
Improving the condition of these fisheries. Sorting of the catches by
pound nets, seines, and otter trawls, whenever possible, is urged.

Causes of the decline in abundance of the Atlantic coast shad, and
measures for restoring the fishery, are being sought in an investigation
which was initiated during the year. Because the Hudson River shad
catch has staged a spectacular recovery under careful regulation from
less than 100,000 pounds in 1917 to nearly 8,000,000 pounds in 1936,
this area is being carefully studied to determine what conditions are
responsible for the recovery. The fundamental question of the num-
ber of spawners necessary to maintain the fishery at a given level of
abundance is being attacked by tagging spawning migrants and
spent fish, studying scales, and deriving indices of abundance from
catch data. The effectiveness of present methods of artificial propa-
gation and the possibility of rearing fry to a greater size before liber-
ation are also being investigated.

Widespread concern over the decline of the striped bass fishery in
certain sections of the Atlantic coast during the years immediately
preceding 1936 led the Division to undertake an investigation con-
tinuing and complementing work done by several of the States.
Tagging experiments indicate that the fishery takes a heavy toll of
the small sizes before they mature, and it is believed that restriction
of the catch of these younger and smaller fish would increase the
total yield and augment the number of spawners, Extensive seasonal
migrations were also demonstrated by the tagging.

hrimp investigations on the South. Atlantic and Gulf coasts.—
The problem of maintaining the present yield of the shrimp fishery
without endangering future supplies was attacked by tagging experi-
ments and the collection of catch records on both coasts and by explora-
tory trawling in the Gulf of Mexico to locate new supplies.

The discovery of large schools of shrimp in the deeper offshore
areas of the Gulf, which was made by the vessel Pelican during the
year, furnished proof of the theory long held by Bureau investigators
that the shrimp congregate in deep water after they disappear from
Inshore fishing grounds in the fall and winter. Since it has been shown
that some, at least, of these offshore aggregations are large enough
to warrant commercial operations, it is believed that the strain on the
Immature shrimp inshore may be relieved by offshore fishing with
beneficial results to the fishery. By taking more of the large shrimp
and fewer of the small, immature stages, fishermen may take the same
poundage, but fewer shrimp will be removed from the total available.
Commercial fishermen began offshore operations in the early spring
months as a result of the surveys by the Pelican.

The year’s tagging operations resulted in the discovery that at
least a portion of the shrimp from as far northward on the Atlantic
coast as North Carolina migrate to Florida during the winter. From
this fact it is clear that the South Atlantic shrimp fishery should be
considered as a unit. The need of better protection of the young
shrimp is strongly indicated by the fact that the total catch in this
ares remains at about the same level despite considerable increases in
the nunber of boats and amount of gear.
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North Pacific and Alaska fishery inwvestigations.—Commercial fish-
ery investigations in northern Pacific waters are concerned with rec-
ommending measures for the management and conservation of the
salmon runs in the rivers of the Northwestern Coastal States and with
maintaining at a productive level the salmon and herring fisheries of
Alaska, over which the Federal Government has jurisdiction.

Rehabilitation of the Columbia River’s $10,000,000 salmon industry
is believed to depend in large measure upon the restoration of formerly
productive spawning areas which are now unavailable or unsuitable.
Approximately 2,500 miles of stream have been surveyed for the pur-
pose of discovering additional spawning grounds that may be restored
to use and of locating obstructions to upstream migrants and hazards
to seaward migrating fingerlings, such as unscreened irrigation
ditches. Data for 2,300 miles of stream which were tabulated during
the winter showed a total of 418 dams, of which 288 are temporary
and 104 are permanent. Five hundred ninety-five diversions were
discovered, 563 of which are used for irrigation. On the basis of
surveys covering north central, south central, and southeastern Wash-
ington, it is estimated that about 55 percent of the streams surveyed
provide suitable spawning areas, but about half of this total is un-
available to fish at low water.

_ In Alaska, Government regulation of the commercial salmon catch
is designed to allow a sufficient number of spawners to escape the fish-
ery to maintain the runs of future years. The effectiveness of such
regulations depends upon knowledge of the returns that may be
expected from a given spawning escapement. Since past observations
have established the fact that the ratio of spawning adults to returns
several years later varies considerably, studies of the conditions which
govern such fluctuations are of paramount importance. Continuin

rograms of research are therefore conducted on red salmon at Karlu

iver and on pink salmon at Little Port Walter in southeastern
Alaska., :

Additional evidence was secured during the year indicating that
better returns are obtained from red salmon fingerlings that remain
in_fresh water until their third or fourth year than from those that
migrate at an earlier age. It is therefore clear that the discovery of
means to 1Improve growth and survival of the young in fresh water
will have a_ definite effect on the size of the runs. Major attention
was given during the summers of 1937 and 1938 to an investigation
of the effect of predatory Dolly Varden trout in reducing the numbers
of young salmon. Little information being available about the migra-
tions, growth rates, and age of this species, a series of marking experi-
ments was carried out to supply such knowledge. Field observations
throughout the spawning area showed that the heaviest toll is taken
during the spring, at the time the young salmon are entering the lake
from the spawning streams.

The long-term study of the pink salmon populations of southeastern
Alaska deals chiefly with measuring the success of spawning in the
streams each year, and with discovering the effect of various natural
conditions on the survival of the young. Because the pink salmon,
unlike the red, has a 2-year life cycle, the failure of 1 year’s brood has
serious effects on the fishery 2 years later. Continuous observations
are therefore necessary in order to foresee such poor years and regu-
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late the fisheries accordingly. These observations consist in counts of
the spawning migrants so that the total egg production may be esti-
mateg, followed later in the season by counts of the migrating young.
From these figures the fresh water mortality is computed. The total
ocean mortality is determined by comparing the number of seaward
migrants with the numbers returning 2 years later. Because the sur-
vival of eggs has been shown to be affected by the extreme seasonal
variations in rainfall and temperature, a meteorological record has
been kept during the year at tﬁe experimental stream at Little Port
alter to secure accurate data on weather conditions.

Studies of the coho salmon in Puget Sound are concerned with
methods of rebuilding the runs which were formerly so important in
this area. Studies have been carried on over a period of several years
to determine the age at which hatchery reareg fry may be released
most advantageously. Results show conclusively that long periods of
rearing bring much larger returns of adult fish. These studies are
being continued and exact costs of rearing and handling are being
computed. ‘ :

The extensive tagging work of previous years of the Alaska herring
was continued, with the result that the migratory habits of practically
every commercially important population has been established. The
electronic tag detector was again operated successfully for the re-
covery of tagged fish.

Herring in the Cape Ommaney area, from which the bulk of the
catch in southeastern Alaska is made, have shown a marked decline in
abundance during recent years. This decline is the result of a combi-
nation of factors—intensive fishing, migrations, and failure of spawn-
Ing in 1932, 1933, and 1934. Continued observations on each of these
conditions being essential to proper management of the fishery, tag-
ging studies were supplemented by the collection of catch statistics
and data on the size ang age composition of the catch.

Pacific pilchard investigations—The phenomenal increase in the
landings of the Pacific pilchard fishery to a level three times as great
as the total landings of all other kinds of fish in the Pacific Coast
States has given rise to public concern over the ability of the resource
to provide catches of this size without undergoing depletion. In
response to this demand, the Bureau of Fisheries was provided with
funds by Congress at the beginning of the fiscal year to investigate
the condition of the resource.

. Major attention is being given to the question of determining the
Intensity of fishing which will provide the maximum yield of fish of
greatest commercial value, and, at the same time, leave an adequate
8pawning stock. Since accurate methods of determining age and
estimating abundance are fundamental to the solution of these prob-
lems, the early months of the investigation have been devoted.chiefly
to developing a satisfactory technique of age determination and a
method of estimating abundance from catch statistics or by aerial
observation of schools. Preservation of an adequate spawning re-
serve, however, depends on an annual census of egg production which
cannot be undertaken without a seagoing vessel.

. Great Lakes fisheries investigations—Because of the severe deple-
tion of the Great Lakes fisheries, now generally recognized, problems
of fishery research in this area are concerned chiefly with obtaining
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an accurate measure of the abundance of certain species, studying the
effect of various types of gear in commercial use, and supplying tech-
nical advice to aid State officials in the framing of “commercial
fisheries regulations.

An investigation was conducted on Lake Erie to determine the
relation between the mesh size of gill nets and both the volume of
the catch and the size of individual fish taken. On the basis of these
and earlier gill-net studies, the Bureau will recommend a definite
mesh size for gill nets used for all species commonly taken in small-
meshed nets, and will recommend also an upward revision of present
legal size limits for blue pike-perch and saugers in order to provide
better protection for spawning females. .

Because of the legal provision that net mesh must measure full size
at all times, an investigation was carried out to determine the allow-
ance that should be made for shrinkage. The differences among
various methods of measuring gill-net meshes are also being deter-
mined experimentally. These two investigations will provide for
more effective operation of the fundamental conservation measure of
net regulation.

During the year a survey was made to determine the effect of com-
mercial fishing on the game fishes of the Potasannissing Bay area.
The findings will be made the basis of recommendations for the
regulation of the fisheries.

rogress was made in compiling and analyzing the extensive col-
lections of data from earlier years. These included a complete analy-
sis of statistics of commercial fisheries of Great Lakes waters under
jurisdiction of the State of Michigan, providing records of fluctu-
ations in fishing intensity, yield, and abundance of important com-
mercial species over an B8-year period; a study of the whitefish
fisheries of Lake Michigan and Lake Huron; and a comprehensive
report on the investigation of Lake Champlain fisheries conducted by
the international fact-finding commission in 1930 and 1931.

Life history studies of the yellow perch and Lake Erie whitefish
were resumed and studies of the competitive food habits of lake trout
and lawyers were completed, the conclusion being reached that both
species are predators og the commercially important whitefish family,
and that the lawyer through its consumption of invertebrates is also
a food competitor of the whitefish.

Important advances made during the year in State administration
of the fisheries were the adoption of the flexible rule method of measur-
ing gill-net meshes by four Great Lakes States and the Province of
Ontario, and the passage of a discretionary power act by the Wisconsin

Legislature, empowering State conservation officials to enact commer-
cial fisheries regulations by decree.

AQUICULTURAL INVESTIGATIONS

Although the yearly output of fresh-water game fishes by State
and Federal hatcheries amounts to several billion young fish, it is
generally recognized that a commensurate return is not being realized -
by the several million anglers who seek sport in the Nation’s streams.
The conclusion is inescapable that some, at least, of the hatchery output
is being wasted by being planted under conditions which do not favor
survival. Scientific investigations being conducted in the field of
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aquiculture are directly concerned with the reduction of this waste by

etermining at what age and under what conditions fish should be
planted to insure maximum returns. Improvement of hatchery prac-
tices in feeding and selective breeding and the reduction of loss
through disease are also under investigation.

Fish management practices which have been developed by many
Years’ experimentation are being tested in various national forest areas
throughout the country, which serve as excellent natural laboratories
for this purpose. In the Pisgah National Forest project, operated
In cooperation with the Forest Service, studies were carried out during
the year to determine what size of fish and what intensity of stocking
Produce most satisfactory results. The effects of various stream im-
Provements on the production of fish and food organisms are also the
subject of studies which will find widespread appfication.

In California, experiments of an essentially similar nature were
carried out during the summers of 1937 and 1938 in the Convict Creek

xperimental Stream. The survival rates of various species, sizes,
and numbers of trout were compared as a guide for stocking programs.
Among the results obtained was the ﬁnging that hatchery fish of 2
Inches or more show a surprisingly high survival in wild waters, and
that there is a distinct species difference in ability to make adjustments
to new conditions after planting.

_The continued operation of test waters in Vermont shows conclu-
Sively that stocking alone is not enough to maintain the supply in the
Waters under observation, for, while the species stocked (brook trout)

as shown a consistent decline, the rainbow trout, which is dependent
on natural propagation, has held its own,

_Fundamental studies in the science of fish nutrition have been con-
tinued at Cortland, N. Y. Two lines of attack were made on the
Eroblems presented. The first was concerned with improving current

atchery practices by introducing new foodstuffs that are readily
available, and by improving the quality of the mixtures in current use.
In this connection a process has been developed for freeing linseed
meal of its toxic properties by steaming and pressure cooking, while
retaining its important property of binding water or meat juices.

rogress has been made toward keeping'meats for long periods without
loss of nutritive value or physical properties, a development which
would decrease the labor and investment in refrigeration equipment
and make it possible to purchase meat in quantity at periods of low
Prices.

Field studies in bass streams are concerned with much the same
Problems as trout studies in colder waters. Studies in selected waters
of natural spawning, survival of the young, their food habits and
growth, lead to the tentative conclusion that, in the case of bass,
hatural propagation is more efficient than artificial, and suggest that
Mmanagement practices should be directed chiefly to the improvement.
of natural conditions,

Experimental studies of fish diseases were continued. The value
of routine preventive treatments is being tested, and records are being
carefully kept of possible mortality from such treatments. No in-
Crease in mortality was found among fingerling trout. Controlled
Infection studies were also conducted with the object of learning more
about the method of transmission of certain diseases in hatcheries.
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The Disease Service continued to assist in the diagnosis of hatchery
disease by examining preserved specimens sent to the Seattle and
Washington laboratories. This service is extended to Federal, State,
and private fish culturists.

POLLUTION INVESTIGATIONS

Every State and every major river system have now been included
in the stream-pollution studies conducted from headquarters at Co-
lumbia, Mo. Over 150 new localities were investigated during the
year and observations were continued at approximately 70 old sta-
tions. Data collected from these field and lagoratory studies are being
applied to the solution of practical fisheries problems. Forty-three
major cases of stream pollution were investigated by the staff during
the year and reports were prepared for the guidance of officials con-
cerned. In addition, the staff has aided in the solution of some
200 Jesser problems. Many manufacturers have cooperated to a grati-
fying degree in applying the findings of the staff.

Detailed surveys were made of several artificial impoundments of
water, and practical applications of these studies have been made in
connection with the stocking programs of various Western streams
on which impoundments have been built or are contemplated.

SHELLFISH INVESTIGATIONS

Opysters continue to hold second place in value among all fishery

products. The industry is troubled, however, by the increasing deple-
tion of the natural beds, the destruction of valuable bottoms by pollu-
tion, and the losses caused by natural enemies. .
. Inthe New England area the principal problems are those of obtain-
ing an adequate set of larval oysters and of protecting the beds from
starfish. Information on the expected time of spawning and setting
was distributed at weekly intervals during both the 1937 and 1938
seasons through the cooperation of the Connecticut Shellfisheries Com-
mission. This information was based on systematic observations of
water temperatures and the condition of oysters at selected points in
Long Island Sound. It is hoped to extend this service to other areas
in the near future.

The destruction of most of the early season set of oysters in 1937 b
starfish demonstrates the importance of studies for their control whic
were carried on intensively from the Milford, Conn., laboratory dur-
ing the winter and spring. A chemical method of control was applied
under both field and laboratory conditions and its effectiveness in
destroying starfish was established. Careful tests have revealed no
injury to oysters.

Ecological observations were made by the staff during the year at
other points on Long Island Sound and in the inshore waters of
Virginia, North Carolina, Alabama, and Florida. These observations
have guided State authorities and private oyster growers in trans-
planting seed and planting material for the collection of set. Plans
were also prepared for the rehabilitation of several depleted areas.

Studies under way from the new marine laboratory at Pensacola,
Fla., include surveys of the condition of local oyster beds and the
collection of hydrographic data and plankton samples at selected
points,
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A preliminary report was published during the year setting forth
the causes of the decline in oyster production which has been strikingly
evident in the York River, Va. Field and laboratory studies have
demonstrated that the effluent from a local pulp mill is toxic to oysters
and that its discharge into the York River is primarily responsible
for unfavorable conditions in this area. Further chemical studies of
the effluent are being continued to determine which of its constituents
are most toxic.

LAW ENFORCEMENT DIVISION

This Division is concerned with the enforcement of the act of 1931,
Tegulating interstate commerce in black bass, and work incident to
the Whaling Treaty Act of May 1, 1936, to give effect to whaling
treaties. This Division also conducts an anglers’ service, and issues
‘permits for the taking of bait fish in the District of Columbia.

The black bass law.—There has been no change in the manner of
:administering the Federal black bass law since last year. In coop-
-eration with the States, approximately 100 investigations have been
made of alleged illegal shipments of black bass, many of which have
resulted in obtaining evidence on which prosecutions can be based in
either Federal or State courts. In many cases seizures of black bass
were made, and objectives obtained without recourse to court
procedure.

In connection with the administration of the black bass law, the

Division assists the States in the improvement of their angling laws,
and in bettering black bass conditions in other ways. The Bureau has
received excellent cooperation from the States in this work. The
usual publications on fish laws, angling, etc., have been renewed and
distributed, to supply an increasing demand.
. Whaling.—A total of 25 licenses to take and process whales were
1ssued by the Secretary of Commerce to 2 floating factory ships, 1 shore
station, and 22 catcher boats which are operated from the factory
ships and shore stations. The total revenue received from these licenses
was $7,000, which was turned over to the United States Treasury. One
scientific permit was issued to import a Right Whale for scientific
purposes.

The enforcement of the whaling laws is primarily the duty of the
Coast Guard and the Bureau of Customs, with which the Bureau of
Fisheries cooperates.

The Department is charged in the Whaling Treaty Act with the
collection of statistical and%iological whaling data in addition to the
Issuance of licenses. The Division has prepared two statistical reports
covering the number of whales taken, species, sex, size, etc., which
have been forwarded to the Association of Whaling Companies, Sande-
fjord, Norway, as required by treaty, and has completed biological ex-
aminations of a large number of samples of whale stomach contents
from whales captured by United States whalers.

Angling.—A large part of the time of the Division is taken up in
answering questions relative to how, when, and where to fish. Com-
Elete information on fishing tackle, fishing laws, etc., has been assem-

led in the Division for the use of anglers.
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VESSELS

Fifteen vessels of the Alaska service cruised about 115,000 nautical
miles in the fiscal year 1938, as compared with 131,000 miles in the
preceding year. The Penguin covered approximately 30,000 miles, the
Brant about 12,000 miles, and the Crane, Scoter, and Teal each about
10,000 miles.

The Penguin made five round trips between Seattle and the Pribilof
Islands, transporting personnel and emergency supplies. Interisland
service was performed, and native workmen from the Alaska Penin-
sula were transported to the Pribilof Islands to assist with the sealing
activities. Two trips were made to the western Aleutians, one in July
and one in September, in connection with the sea-otter patrol.

The Auklet, Kittiwake, Merganser, Murre, and Widgeon were en-
gaged in ﬁsherzf protective work in southeast Alaska during the 1937
season. The Blue Wing operated on Prince William Sound, the E'ider
in the Kodiak area, the /bis at Chignik, the Red Wing in the Alaska
Peninsula area, and the Coo¢ on the Yukon River. Tﬁe Crane trans-
ported personnel and supplies between Seattle and Bristol Bay in May
and August and patrolle(f the Alaska Peninsula area during the inter-
vening period.

The Scoter was used on Bristol Bay during the fishing season there
and then participated in the patrol of the Alaska Peninsula area for a
short time. From about the middle of August to the middle of Sep-
tember it was engaged in the patrol and stream-survey work in the
Kodiak area; similar duty was performed later in the vicinity of
Craig in southeast Alaska. The T'eal was engaged in herring taggin
operations in southeast Alaska in the spring, after which it carrie
on the patrol in Cook Inlet from May to August and on Prince William
Sound for a few weeks in September.

The Brant was used primarily for general supervisory work, chiefly
in southeast Alaska, although one cruise was made as far westward as
Dutch Harbor in July.

In the spring of 1938 the Scoter assisted with the fur-seal patrol in
the vicinity of Neah Bay, Wash,

The Pelican, which was reconditioned during the previous year for
use in shrimp investigations in the South Atlantic and Guif areas,
was engaged In exploratory trawling in offshore waters in the Gulf of
Mexico during the greater part of the winter and spring.

APPROPRIATIONS

Appropriations for the Bureau for the fiscal yea
$1,967,000, as follows: year aggrogated

Salaries, Commissioner’s office

Propagation of food fishes (including $260,000 for construction)______ s%gg. 388
Maintenance of vessels 168, 000
Inquiry respecting food fishes - 232' 000
Fishery industries e - 73 600
Fishery market news service 75' 000
Alaska fisheries service 274, 000
Enforcement of llack bass law.____ 13, 500
Mississippi Wild Life and Fish Refuge e 17, 900
Whaling Treaty Act 3, 600

1,867, 000
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INTRODUCTION

To an ever-increasing degree, efforts in the field of fishery science
are bringing the resources of the waters under a measure of human
control. Particularly is this true of the important shellfish supplies

! Administrative Report No. 30, Ag)pendlx I to Report of the U. 8. Commissioner of Fisheries for 1988
Approved for publication June 4, 1988,
1



2 U. 8. BUREAU OF FISHERIES

of the Atlantic, Gulf, and Pacific coasts and of the stocks of game and
commercial fishes in the interior waters. Principles of fish manage-
nient developed by scientific research have been applied with conspicu-
ous success to these fisheries. The application of similar management
practices to the great marine fisheries is relatively a virgin field, but
one in which encouraging progress is being made.

As a basis for effective fish husbandry, direct and continuing obser-
vations of the fisheries themselves are essential. In addition, funda-
mental problems of fishery conservation are often solved only with
the aid of highly technical laboratory research. Both types of studies
are necessarily carried on over long periods of time, and progress
reported in any particular year must be interpreted in relation to the
whole program of investigations of which it forms a part. Neverthe-
less outstanding trends and developments in the commercial fisheries
during the year 1937, as well as important achievements in the bio-
logical investigations conducted by the Division of Scientific Inquiry,
may well be summarized at this time.

Commercial Fisheries—In the North Atlantic area notable develop-
ments occurred in hoth the mackerel and haddock fisheries. The
spectacular decline of the mackerel catch to a level which was only
about one-third of the previous year’s yield was an event of economic
and biological consequence, resulting in a sharp increase in price per
pound, but in a greatly reduced total return. This decline, of unfore-
seen magnitude, is believed to be the result of oceanographic condi-
tions at present not understood, which prevented the mackerel from
congregating in the usual fishing areas. The year continued the
downward trend in haddock landings begun in 1931. Of even greater
significance is the fact that it was the first year of simultaneous decline
in abundance (as measured in terms of catch per trawler per day) on
the Georges and Nova Scotian bauks. Declining abundance on
Georges Bank drove the greater part of the otter trawl fleet to the
distant Nova Scotian banks in 1934, giving the former area an oppor-
tunity for moderate recovery. By 1936, however, the catch per day
on the Nova Scotian banks began to decline and a return to Georges
Bank followed, again increasing the strain on the inshore banks. As
a, result of these shifts, both major haddock areas are now in a state of
declining abnndance. The developmeits in these two fisheries empha-
size the need for continuation snd extension of the biological studies
that have been prosecuted by the Division in this area. It is the pur-
pose of these studies to provide knowledge of the limits of safe exploi-
tation by the haddock fishery and to establish a sound basis for
prediction of fluctuations in mackerel abundance.
~ A program of studies desighed to direct the rehabilitation of the
seriously depleted shad fishery was initiated during the vear in the
Middle and South Atlantic area. Headquarters for the fishery in-
vestigations of this entire section have been transferred from Massa-
chusetts to a more centralized location at College Park, Md., and a
field laboratory has been established at Charleston, S. C. A survey
of Long Island fisheries by the Bureau staff in cooperation with the
New York Conservation Department has been launched to provide
information on the relative intensity of the commercial and the grow-
ing sports fisheries of this region. A flounder tagging program car-
ried out by the Bureau in cooperation with the State of Rhode Island
has already demonstrated that the catch by sportsmen in many cases
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forms a significant proportion of the total poundage taken. Con-
tinued studies of scup, squeteague, and other fishes which migtate
widely along the Atlantic coast, as well as of such anadromous species
as shad and striped bass, are expected to provide basic knowledge for
the application of fishery management practices which are critically
needed in this area. _ :

In the shrimp fishery of the South Atlantic coast the picture is
one of continued increase in number of boats and amount of gear
fished and of a catch which fails to increase in spite of augmented
fishing effort. Fishing operations are consequently growing less

rofitable and the need of better protection for the young shrimp
1s clearly indicated. The tagging program, continued through 1937,
gave additional information on t%xe coastwise movements of shrimp
and demonstrated that protection of the supply is an interstate prob-
lem. Investigations on both South Atlantic and Gulf coasts were
pursued jointly with the conservation departments of several southern
states for the purpose of devising a system of rational management
for the fishery. .

To provide a continuous fund of information for their proper
regulation, studies of the salmon fisheries of Alaska were contirfued
without interruption or material change. In the Karluk area, where
effort is being concentrated on the causes of fresh water mortality
among young red salmon, marked progress was made in studies of
predatory species. Further light on the factors which affect the
returns from escapements of pink salmon was gained, and tagging
experiments on sockeye, coho, and chinook salmon were continue
in the Puget Sound area and on the Columbia River. Progress may
also be reported on the investigation of the entire Columbia River
Basin to determine what protective and restorative measures are
necessary for the protection of the salmon runs of that river. Ap-
proximately 2,300 miles of stream have now been surveyed in tlFl)e
Columbia watershed for the purpose of discovering additional spawn-
ing grounds that may be restored for use by salmon and of locating
obstructions to migrating fish and hazards to downstream migrants
in the form of unscreened irrigation ditches.

During the latter part of the year headquarters were established in
California for the investigation of the pilchard fishery. Greatly
increased exploitation of the Pacific sardine or pilchard within recent
years has given rise to fears for the safety of the resource. The
Investigation is planned to determine whether overfishing exists and
to prescribe proper measures for regulation of the fishery, should
regulation be found necessary. .

mportant advances in State administration of the fisheries have
been made during the year in the Great Lakes area with the adoption
of the flexible rule method of measuring gill net meshes by Wisconsin,
Illinois, Michigan, and Ohio, and the passage of a discretionary
power act by the Wisconsin legislature, giving wider legislative pow-
ers to State conservation officials. Continuing its cooperation with
State officials and the fishing industry, the %reat Lakes staff has
acted in a fact-finding and advisory capacity in several important
conservation problems during the year. Life history studies:of im-
portant commercial species have been continued and statistical analy-
ses of commercial fishing records have provided additional evidence
of the severe depletion existing in the Great Lakes fisheries.
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Shellfisheries.—OQOyster investigations during the year added to the
physiological and ecological knowleczfe on which successful oyster
culture is based. In the New England section there was inaugurated
the important service of predicting the time and relative intensity
of spawning and setting, thus enabling growers to plant their shells
at the proper time to obtain the maximum set of larval oysters.
Studies on the starfish demonstrated clearly that the control of this
destructive enemy of the oyster is an interstate problem and that more
effective and better coordinated measures must be taken for its
eradication. Experiments looking toward chemical control of star-
fish have progressed to such a point that their practical application
during 1938 seems assured. Additional evidence has been secured of
the detrimental effect of pulp-mill efluent on shellfish. Studies of
the precise nature and physiological effect of the efiuent will be of

eat assistance in any efforts that mag be made to remedy this pol-
ution hazard. Ecological surveys made by the staff in Long Island
Sound, Virginia, North Carolina, Alabama, and Florida have been
used by State conservation authorities for the protection and improve-
ment of shellfish resources of the coast. During the year a new
laboratory was established at Pensacola, Fla., to serve as headquarters
for oyster investigations of the Gulf area.

Fresh water fisheries—In recognition of the critical need for a
broader basis of scientific fact to direct the rapidly expanding fish
eultural operations throughout the country, investigations of the
aquicultural staff have been directed in particular toward the de-
velopment of new and more effective methods, both in the rearing and
stocking of fish. The continued operation of test streams in Vermont
has demonstrated the value of this procedure as a yardstick for
measuring the success of stocking in trout waters. The Pisgah Na-
tional Forest in which an experimental project has now been under
way for more than a year provides an excellent natural laboratory
for the application ang testing of fish management practices. Here
studies are under way to determine the size of fish and the intensity
of stocking which produce most satisfactory results and to test the
effect of various types of stream improvement on the production of
fish and food organisms. Through the operation of experimental
streams in California, data are being collected on the survival rates
of hatchery trout planted at various ages and under varying predator
conditions. The accumulation of such information over a period of
years will serve as a definite guide for stocking programs. |

In the fundamental nutrition studies which have been continued at
Cortland, N. Y., current hatchery feeding practices are being im-
E}'oved through the testing of a great variety of products. Through

iochemical and physiological studies, an attack has been made on
the important problem of so adjusting the growth rate of hatchery
fish that the most desirable physical development will be produced.
. Because fish management practices as applied to bass have received
little attention from fish culturists in general, fundamental problems
in this field remain unsolved. Determination of the effectiveness of
natural propagation, which in the case of bass may prove to be more
efficient than artificial propagation, is obviously a first consideration:
Observations on the time of spawning, the production of fry, and
the food and growth of the young bass have therefore been conducted
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during the year in selected waters. Continuation of these studies
ives promise ‘of yielding results of great practical importance by
indicating whether the efforts of fish culturists may more profitably
be spent on artificial propagation or on the improvement of natural
conditions in bass waters. - - o
* At the Quilcene, Wash,, hatchery, both preventive and therapeutic
measures ‘for combating common hatchery diseases were investigated
under controlled conditions. The superiority of this experimental
approach to the problem of hatchery diséase has already been clearly
demonstrated ‘during the comparatively short time the laboratory has
been in operation. ‘ T
Every State and every major river system have now been included
in the stream pollution studies conducted from headquarters at
Columbia, Mo. Data so gathered have been applied to the solution
of numerous fisheries prrﬁ)lems. and applications of these findings
are being made by manufacturers for the correction of pollution haz-
ards with increasing and encouraging frequency. Physiological ex-
periments to determine the cumulative effect -of substances naturally
present in many waters in minute quantities have yielded results of
great significance. In cooperation with the National Research Coun-
cil, investigations of the fisheries problems in several of the larger
impoundmeénts of water in the western part of the country have been
initiated. Results of these studies, as yet incomplete, are already
finding practical application ip-connection with stocking programs.

COOPERATION

As in previous years, the Bureau again gratefully acknowledges
extensive cooperation in the conduct of biological investigations of
the fisheries which, during the past year, has extended and rounded
out materially the program of work. This cooperation includes ac-
tive participation in research projects by the personnel of the Bureau
of Fisheries and other agencies, the furnishing of laboratory and
office quarters, equipment, boats, personnel, and other facilities and
services, and, in some cases, the donation of funds to joint projects.
Such cooperation has bzen afforded by universities, research insti-
tutions, agencies of the State governments, such as fish and game
commissions and surveys, and various Federal agencies concerned
with the management of natural resources with collateral interests
in fisheries. '

Several of the sections of the Division of Scientific Inquiry are
afforded headquarters for their regional activities by the universitieg
where laboratory and library facilities are unexcelled. Cooperation
from the States has consisted generally in the furnishing of office
and laboratory headquarters, the provision of boats andg assisting
personnel, and in some cases the active participation in investigative
programs with a joint staff of Federaf and State employees. 1In
one instance a brief investigation was undertaken entirely on funds
provided by a commercial fishery organization.

Cooperation with Federal agencies has shown continued improve-
ment during the past year. A cooperative program with the Forest
Service is continuing upon a mutually satisfactory basis and similar
cooperation has been effected with the Tennessee Valley Authority.
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The Reclamation Service with the assistance of the Bureaun is under-
taking increased activities in- protecting fisheries from irrigation
projects. The Federal Power Commission is supporting the Bureau’s
efforts to provide suitable fish protection on all projects constructed
under license from that agency 1n accordance Witﬁ) law. . The Bureau
has been able also to extend its cooperation with the Indian Service
in the development and protection of the fishery resources on reser-
vations. Through the work of the National Resources Committee
and the Council of State Governments, both of which agencies have
called upon the Bureau for assistance, additional attention is being
given to the development of coordinated programs of fishery conser-
vation throughout the country demonstrating again the opportunities
for effectively integrating all of the activities of government at
various levels in this ﬁelﬁ.

. Specific acknowledgment of cooperation afforded by the various
agencies is generally included in each of the succeeding sections of
this report.

PUBLICATIONS

Owing to the curtailment of funds for printing, the number of
publications resulting from investigations of the staff has been
;educed. The list of papers published by the Bureau during 1937

ollows:

GALTSoFF, PAUL 8., H. F. PRYTHERCH and J. B. ENGLE.
Natural history and methods of controlling the common oyster drills
(Urosalpinz cinerca Say and Eupleura caudata Say). Iishery Circular
No. 25, 24 pp., 13 figs. ’
HI16GINS, ELMER,
Progress in Biological Inguiries, 1936. Administrative Report No. 29,
61 pp.
HILDERBRAND, SAMUEL F., and LoueLLA E. CABLE,
Further notes on the development and life history of some teleosts at
Beaufort, N. C. Bulletin No. 24, 137 pp., 159 figs.
Hopkins, A. E.
Experimental observations on spawning, larval development, and setting
in the Olympia oyster, Ostrea lurida. Bulletin No. 23, 64 pp., 41 figs.

The following papers were published by members of the staff of
the Division of Scientific Inquiry during the year 1937, outside of
the Bureau of Fisheries series:

DaviDpsoN, FREDERICK A.
Migration and homing of Pacific salmon. Science, vol. 88, No. 2220,
pp. 55-56.
Erris, M, M.
Pollution and aquatic life. Proceedings, Second North American Wildlife
Conference, pp. 653-658.
Euws, M. M., H. L. Mor.my, M. D. ELLi18, and R. O. JONES,
Selenium. poisoning in fish. Proceedings of the Soclety for Experimental
Biology and Medicine, vol. 36, pp. 519-522.
Eruis, M. M., H. I.. MotLey, and M. D. Eris.
Sore throats from exposure to selenium. Journal, American Medical Asso-
ciation, vol. 109, pp. 1717-1718.
FIrTH, FRANK E.
Recent records extending the range of Caulolatilus microps north of Florida,
Copeia, No. 3 (1937), p. 189.
FirtH, FrRANK E.; and E. W, GUDGER.
Two reversed partially ambicolorate halibuts: Hippoglossus hippogloasus.
American Museum Novitates, No. 925.
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GALT8OFF, PAvur, S. ) )

General methods of collecting, maintaining, and rearing marine inverte-
brates in the laboratory. Culture Methods for .Invertebrate Ammals
Comstock Publishing Co, pp. 336

Hatching and rearing larvae of the American lobster. Ibid., pp. 233—236

Sp;g\gning and fertilization of the oyster, Ostrea virginica. Ibid pp. 537-

Observations and experiments-on sex change in the adult Amerlean oyster,
Ostrea virginica. Collecting Net, vol. 12, No. 8, pp. 187-188; and Biologi-
cal Bulletin, vol. LXXIII, p. 358.

A story of the first zoologist in Alaska. Review of Dr. Leonhard Stejneger’s
book, “Georg Wilhelm Steller.” Collecting Net, vol. 12, pp. 64-85.

GALT80FF, PAUL S., H. F. PRYTHERCH, and J. B. ExaLE.
Controlling the common oyster drill. Western isheries, vol. 15, pp. 12-15,
GINSBURG, IsaAo.

Review of the seahorses (Hippocampus) found on the coasts of the Ameri.
can continents and of Europe. Proceedings, U. S. National Museum,
vol. 83, pp. 497-594.

The species and its subdivision. Copeia, No. 3 (1937), pp. 184-188.

HiLpEBrRAND, SAMUEL F.

The tarpon in the Panama Canal. Scientific Monthly, vol. 44, March,

pp. 239-248, 4 figs.
HiLe, RarpH.

Morphometry of the cisco, Leucichthys artedi (Le Sueur), in the lakes of
the Northeastern Highlands, Wisconsin. Internationale Ievue der
gesamten Hydrobiologie und Hydrographie, Band 36, Heft 1, s. 57-130.

KeLEz, GEORGR B.

Hook and line catches in- Puget Sound. Fishing Directory of Western

Washington, L Buuer, Seattle, Wash.

LoOOSBANOFF, V. L, )

: Development of the primary gonad and sexual phases in Venus mercenaria
Linnaeus. Biological Bulletin, LXXII, June, pp. 389—405.

Oyster pest control studies in Long Island Sound. State of Conn. Biennial
Report of Shellfish Commissioners, 1935-36. Doc. No, 30: pp. 10-14.

Seasonal gonadal changes of adult clams, Venus mercenariea. Bilological
Bulletin, LXXII, June, pp. 406-416.

Spawning of Venus merccnaria. Ecology, val. 18, No, 4. October, 506-515.

The spawning run of the Pacific surf smelt, Hypomesus pretiosus (Girvard).
International Revue der gesamten Hydrobiologie und Hydrographie, Band
36, S. 170-183. Akademische Verlagsgesellschaft m. b, H., Leipzig.

Spermatogenesis in the hard shell clam, Venus miercenaria Linnaeus. Yale
Journal of Biology and Medicine, vol. 9; May, pp. 437-442.

Use of Nile Blue Sulphate in marking starfish, Science, vol. 85, No. 2208,
p. 412,

MEEHEAN, LLoYD, - .

Additional notes on Argulus trilineatus (Wilson). Ohio Journal of Science,
vol. 87, No. 5, pp. 288-292,

The relative importance of plankton constituents in bass ponds as measured
by the orgunic content. International Revue der gesamtem Hydrobiologie
und Hydrographie, Band 36, S. 131-137,

Nempuau, P, R.

Methods of measuring anglers’' catches in inland waters. Copeia, No. 1
(1937), pp. 41-48,

Notes on the introduction of Salmo nelsoni Evermann into California from
Mexico. Transactions of the American Fisheries Society, vol, 67. In
press.

NEesniT, RoBERT A.

Some results of trout tagging in Massachusetts. Copeia, No. 3 (1987),

pp. 168-172.
Van O0BTEN, JOHN.

First recoxds of the smelt, Osmerus mordax, in Lake Erie. Copeia, No. 1
(1937), pp. 64-65.

Doom of the Great Lakes fisheries. American Forests, vol. 43, No, 3, pp.
103-105, 144-145.

The artificial propagation of the commercial species of fish of the Great
Lakes. Proceedings, Second North American Wildlife Confereunce, pp.
605-612,

76622—38—2
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MISCELLANEOUS PUBLICATIONS

The following publications were issued by the Division of Scientific
Inquiry or prepared with its cooperation:
U. S. BURFAU OF FISHERIES,

The Progressive Fish Culturist. Memorandum I-131, 9 issues.

Fishes of the Great Lakes. Memorandum I-134D.

Migratory fish of the Atlantic and Gulf coasts. Special memorandum No.
3239, (With Division of Fishery Industries.) .

SENATE DOOUMENT No. 87. .

Bonneville Dam and the protection of the Columbia River fisheries. A re-
port of the Commissioner of Fisheries transmitting, in response to Senate
Resolution No. 113, a survey of the facilities for the passage of salmon at
Bonneville on the Columbia River with recommendations for the con-
servation and the preservation of the fishing industry. July 22, 76 pp.

Progress reports of the investigations conducted by the various
sections, prepared in the main by the section heads, are given in the
following pages,

NORTH ATLANTIC FISHERY INVESTIGATIONS
WimriaM C. HERRINGTON, in charge

In many respects 1937 was a disappointing year in the New Eng-
land vessel fisheries. After a steady increase since 1932 in bot
quantity and value of catch, 1937 witnessed a decline of 6 percent in
catch and 12 percent in value below the previous year. The decline
in catch is particularly noteworthy, occurring as it did in spite of
the increase in size of the fishing fleet through the addition of 10
large otter trawlers and several smaller vessels. The decrease in
value per pound also is worthy of comment in view of the fact that.
meat prices during the same period were at their highest in many
years. .

Although the catch of several species, notably cod and flounders,
increased, this gain was more than counterbalanced by declines in the
catch of mackerel, whiting, redfish (rosefish), haddock, and pollock.
The decrease in Wiliting and redfish possibly was a reaction from the
meteoric expansion of these fisheries during the previous year, but
.the drop in mackerel and haddock was due to other than economic
causes. , :

The most outstanding event both economically and biologically was
the relative failure of the mackerel fishery. The 1937 catch reached
but 14 or 15 million pounds, a decline of about 65 percent below the
catch of the previous year. This scarcity was reflected in the price
which increased from an average of 2.8 ¢erits a pound in 1936 to 5.1
cents a pound in 1937 (Boston, Gloucester, and Portland .landings).
All other species decreased sharply in value except redfish which
showed a slight increase.

In sEite of the increased fishing capacity of the %roundﬁsh fleet
from the construction of new boats, the haddock catch continued the
decline begun in 1936. Preliminary calculations indicate that this
decrease was due to a decline in catch per unit of effort of about 20
percent on Georges Bank and 26 percent on the Nova Scotian banks.
This is the first decline on the former since 1933, and the third con-
secutive year of decrease on the latter. The total catch declined 5
percent from the 1936 total of 144,000,000 pounds.
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General adoption of the Bureau’s recommendation of large-meshed
or “savings” gear for otter trawls took place in the spring of 1937
as the result of a voluntary agreement among the operators of New
England otter trawlers. Owing to the lack of personnel, it has not
been possible to make further observations on the use and perform-
anlce of -&;his gear, but reports indicate favorable results when prop-
erly used. . -

Xs during 1936, biological investigation was confined primarily to
haddock an% macf(erel, while many other important species could not
be covered owing to limited personnel and facilities. Among these
were cod, second in importance only to haddock in the New England
fisheries; redfish, flounders, pollock, and whiting. Additional knowl-
edge of the yielcf and life history of all of these species is needed, for
they are being subjected to increasingly intensive exploitation.

' ’.lyhe exploratory shrimp trawling carried on in the Gulf of Maine
in 1936 (described in Memorandum I-57) has not yet resulted in the
development of a commercial fishery of any size. Occasional reports
indicate growing interest in this resource which may eventually lead
to the development of a considerable small boat fishery during certain
seasons of the year.

Works Progress Administration Project No. 165-14-6999, begun in
1936, was terminated in July 1937. When the project came to an end,
the mackerel and shorefish work was about completed, but consider-
able work remained on certain parts of the haddock ‘project and on
the compilation and charting of the data assembled on the project
covering statistics of the New England fisheries.

The headquarters of the North Atlantic Fishery Investigations has
remained in Cambridge and Boston, Mass. Harvard University has
generously provided the staff with space and facilities in its Biologi-
cal Laboratories. The cooperation of the Woods Hole Oceanographic
Institution is gratefully acknowledged, as is the personal advice and
interest of Prof. Henry B. Bigelow. The assistance and cooperation
of fishermen and dealers in providing the use of their records, and in
other ways, is also acknowledged with pleasure. -

HADDOCK

The year 1937 witnessed no striking new developments in the New
England haddock fishery although several trends indicated in earlier
Kears became more pronounced. The increase in the otter-trawl fleet

egun in 1936, continued with the addition of 10 large otter trawlers.
These additions were partly counterbalanced by the withdrawal from
active service of several old steam trawlers, but the total fishing
capacity of the fleet was greater than at any other period in its his-
tory. In spite of this increased fishing effort, the total groundfish catch
landed at Boston, Gloucester, and Portland by vessels of 5 net tons or
over dropped about 2 percent from the all-time high of 386,000,000

ounds reached. in 1936, and the catch of haddock, as noted above,

ecreased 5 percent from the 1936 total of 144,000,000 pounds. This
decrease in haddock landings also was accompanied by a decrease in
average value to the fishermen from 8.1 to 2.8 cents a pound with the
Tesult that the total value of the haddock catch dropped about 14
Percent below that of the previous year.



10 U. 8. BUREAU OF FISHERIES

The past year also showed a continuation of the trend toward a
broadened base for the otter trawl fishery in terms of kinds of fish
utilized, resulting from the lack of sufficient haddock to supply an
expanding market, the use of modern processing methods which pre-
pare the various species in equally convenient form, and changes in
the market as the result of the above factors. In 1929, 66 percent of
the catch of the groundfish fleet consisted of haddock. By 1937,
owing largely to the increasing catch of other species, the proportion
of haddock had decreased to 36 percent, while redfish had increased
from 0 to 15 percent, and cod, pollock, whiting, and flounders showed
smaller increases. Partly as a result of this shift to other species
during periods when haddock were scarce, and partly owing to the
increased use of frozen fillets, haddock price fluctuations have been
greatly reduced.

This fundamental change in the groundfish market should have sig-
nificant repercussions in the fishery for haddock and other species.
In the past, with the mass production market concentrated on one
kind of fish, it was possible for the commercial fishery to reduce the
average abundance of that species far below the level of others found
in the same general region. With the present development of a less
specialized market this should no longer occur. Increased scarcity of
one species will cause a shift in fishing intensity to another before
severe depletion occurs, with the result that the abundance level of the
various marketable species will tend to fluctuate together.

With the above developments the haddock problem in many respects
becomes a groundfish problem, for it no longer will be possible to
explain or predict fluctuations in the haddock catch on the basis of
the haddock population alone. The general condition of the other
major commercial species must also be known. This extension of the
catch analysis is one of the most pressing requirements of the inves-
tigation. Continued progress toward the accurate prediction of-
catches and rationalization of the fishery requires understanding of
the abundance of cod, redfish, and pollock as well.

Progress of investigation—The haddock investigations are designed

primarily to provide an accurate measure of the extent and cause of
changes 1n abundance and to develep a practical plan of exploitation
that will maintain the yield at.the optimum level. Accurate figures
of total haddock catch are collected for each major fishing area in
cooperation with the Division of Fishery Industries. Assembled
records of total catch show that haddock landings at principal New
England ports increased from about 60,000,000 pounds in 1921 to
nearly 250,000,000 pounds in 1929, dropped to 140,000,000 pounds in
1932, and have since then fluctuated about that level.
- The relative abundance of haddock from year to year is being
studied through the detailed analysis of the catch records of three
groups of trawlers. This yields an accurate measure of their average
“catch per day’s fishing.” Extensive and detailed analysis of otter
trawl catch records demonstrates that in the Georges Bank-South
Channel region the catch per unit of effort more than doubled between
1923 and 1927, then dropped precipitously to one-fifth that value in
1931. Catch per unit tll)len gradually increased to a level in 1936
nearly double that found 5 years earlier, but little more than one-third
as high as during the 1927 period.
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Fluctuations in total catch have been due to changes in the abun-
dance of haddock on the banks and to changes in the amount of fishing
effort expended. Fluctuations in abundance, as measured by “catch
per day,” have been primarily due to differences in the numbers of
young haddock produced during successive spawning seasons, com-
bined with a rapid depletion of the stock of older fish due to the very
intensive fishery.

Growth rate on the various fishing grounds is studied through the
analysis of length frequency data anﬁ scales regularly collected on
the Boston Fish pier and at sea on commercial trawlers and on
research vessels. Because of the limited amount of time available
for the study of growth rates only general conclusions may be drawn.
The growth rates on the different parts of Georges Bank differ con-
siderably among themselves, but when samples are considered en
masse, the growth is seen to be considerably greater than on the
Nova Scotian banks, especially for the younger sizes. Over the entire
haddock range covered by the New Egland fishing fleet growth
appears to be greatest in the South Channel region and least on
Banquereau.

Passive migrations of haddock eggs and larvae have been studied
through the systematic sampling with plankton nets of the egg and
larval population in the South Channel-Georges region and through
the determination of ocean currents by the use of drift bottles, water
temperatures, and densities. It has been found that the principal
spawning center is on eastern Georges Bank, with a smaller one in
South Channel. The eggs from eastern Georges Bank drift to the
southwest, where they hatch, part of the larvae being caught in a
current eircling to the northeast around Georges Shoals. These
Young fish presumably go to the bottom in this region, and by the
end of the winter are found principally on southeastern Georges
Bank. The eggs and larvae not. caught in the northeast current are
carried to the westward toward Long Island, where they presumably
perish, for no young haddock have been found on the bottom in this
region. The data indicate that no appreciable number of eggs and
larvae reach Georges from other banks, demonstrating that this area
is a self-contained unit insofar as the supply of young is concerned.

Most of the information concerning the active migrations of older
fish is derived from analysis of length and age data. Results indicate
that there is no movement of young haddock between Georges and
the Nova Scotian bank, but that a limited intermixture of the older
fish takes place. For practical considerations the populations of
the areas east and west of the Fundian Channel may be considered
Independent.

The relative abundance of year classes is being determined through
the age analysis of the commercial catch and of material collected on
the Atlantis trawling trips in 1935 and 1936 through the cooperation
of the Woods Hole Oceanographic Institution. The haddock work
1s urgently in need of facilities for continuing such deep sea trawlin
to determine the abundance and distribution of 1-, 2-, and 3-year-ol
haddock, as it is becoming more and more evident that major changes
In both the distribution and size of the catch depend on the abundance
of these smaller sizes during the previous year.
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During 1937 the haddock work continued under the direction of
W. C. Herrington, assisted by J. R. Webster and H. M. Bearse.
Principal effort was concentrated on the collection of accurate data
showing the total amount of haddock taken from each fishing ground,
the continuation and improvement in accuracy of the determination
of catch per unit of fishing effort, the analysis of catch records going
back to 1914, to obtain a similar measure of haddock abundance for
comparison with the present trend, analysis of length and scale data
to determine growth rates and mass intermigrations, and analysis of
material collected on A¢lantis trawling trips in 1935 and 1936, to show
changes in the composition of the population on Georges Bank, sex
ratios, growth rates, and migrations.

Field work to a large extent was limited to the Boston Fish Pier,
‘where Mr. Bearse continued the collection of data. Information for
each boat and trip showing sailing date, landing datb, and areas fished
was supplied to the Division of Fishery Industries and incorporated
in its statistical reports. In addition to the above field work, trips
:ivere made on the trawlers Winchester and Fordham to obtain catch

ata.

Although all of the statistics for 1937 are not yet available, it is
Eossib]e on the basis of 8 months’ data to estimate the changes in the

addock population that affected the commercial fishery in 1937. The
abundance as indicated by average catch per day in the GGeorges Bank
region decreased about 20 percent, while that on the Nova Scotian
banks decreased about 26 percent. As a result of the relatively poorer
yield from the latter area, the fleet spent an increasing proportion
of its fishing time on Georges Bank, and this together with the
increased fishing capacity resulting from the construction of new
boats, resulted in an increase in the total catch on Georges Bank from
75,500,000 to 83,000,000 pounds, a rise of 10 percent, In spite of the
decreased abundance. Apparently the decrease in the proportion of
time spent on the Nova Scotian banks about equalled tﬁe increase in
effort from the addition of new boats, for the decline in catch (25 per-
cent) approximated the decline in catch per day (26 percent).

The downward trend in abundance on Georges Bank followed
moderate increases in 1934, 1935, and 1936, while on the Nova Scotian
banks the downward trend marked the third year of decline, a total
drop in catch per day (by weight) of about 33 percent since 1934.
The year 1937 also marked the return of the bulk of fishing activities
to Georges Bank. During the 1929 period this area supplied around
90 percent of the total haddock catch, but this share had dropped
to 30 percent in 1934, as the fleet sought more distant fishing grounds
to maintain its catches. Following 1934, the fishery again swung
back to Georges as the result of decreasing abundance on the Nova
Scotian banks and the relatively better conditions on Georges, with
the result that the proportion of the catch supplied by the latter
increased from 30 percent in 1934 to 40 percent in 1935, 52 percent in
1936, and 61 percent in 1937. '

Analysis of records prior to 1923 to yield catch per day figures
comparable to present data has proceeded, but is not yet complete.

Further analysis of the data collected on A#lantis trawling trips
in 1935 and 1936 in conjunction with data from the commercial catch
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indicates that the exploratory:tfip in 1935 did not provide a repre-
sentative sample (in respect to age and size composition) of the
Georges Bank population, but that the 1936 data were much better.
The work clearly demonstrates that the commercial fishery does not
sample all sizes of marketable haddock in equa(li;}i)r(:f)ortions. Owing
to the })rice differential between large and scrod haddock, the former

enerally are over-sampled. It is concluded that field work of the

ind carried on from the Atlantis is absolutely essential to supple-
ment data from the commercial catch. Such work makes possible an
estimation of the relative abundance of 1-, 2-, and 3-year haddock
which are not sampled by the commercial fishery; provides informa-
tion concerning the haddock populations in areas not fished by the
trawling fleet Dbecause the fish are too small or too scattered; and
gives some check on' the accuracy with which the commercial catch
samples the population. In addition, many valuable data are ob-
tined on growth rate, sex ratio, and distribution. :

Considerable progress was made in combining and summarizin
length-frequency data collected in 1936 and 1937. One-month an
4-month summaries by subareas have been prepared so that the data
now are ready to be broken down into age classes, Analysis of scale
samples was confined to the Atlantis collections and contributed to
the results discussed above. During the work on length frequencies,
a careful analysis was made .to determine the most satisfactory
method for sampling the commercial catch and for combining the
samples. The results of this investigation were reported in a paper
read before the American Statistical Association.

Prospects for 1938—In Progress in Biological Incﬁuiries, 1936, it
was stated that in 1937 a moderate decline in catch per unit of
effort on Georges Bank might be expected while the total catch
should increase somewhat. The catch per unit actually decreased
about 20 percent (8 moiiths’ data) while the total catch increased 10
percent. For the, Nova Scotian banks it was predicted that there
would be a.considerable decline both in catch per unit of effort and
In total catch. The catch per unit actually decreased about 26 per-
cent (8 months’ data) wgile the total catch decreased about 25
Percent. . .

" In view of the facts that analysis of 1937 data is not yet completed
and that data on the abundance of the 1936 class (which will reach
marketable size in 1938) are lacking, it is impossible to make definite

redictions for the 1938 season. The catch per day both in the

reorges Bank region and on the Nova Scotian banks will undoubtedly
be considerably less than in 1937 unless there is a great influx of
scrod during the summer and fall (1936 class on Georges Bank and
1934 class on the Nova Séotian banks). Unfortunately, the relative
abundance of these classes on the grounds mentioned 1s not known,
for the members of these groups were too small to be tuken in signifi-
cant numbers by the commercial trawlers during 1937 and no boat
was available for special trawling trips such as were made on the
Atlantis in 1985 and 1936, Unless the 1936 and 1934 classes appear
In unusual abundance, it appears that the decline in catch per day
will be sufficient to cause a considerable drop in total haddock. catch
In spite of the increase in:the size of the fleet. =
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MACKEREL

Although statistics for the 1937 mackerel season on the Atlantic
coast are not completely assembled, a fair estimate of the total United
States vessel catch lies between 14 and 15 million pounds. This is
the poorest catch since 1922, when landings by vessel fishermen were
about 9,000,000 pounds. The 1937 catch falls about 65 percent below
1936, when some 40,000,000 pounds were landed at eastern ports.

"This great decline brought serious consequences. Many fishermen
who usually depend upon the mackerel fishery for their livelihood
during a great part of the year were forced either to engage in
some other fishery, such as dragging, or to continue after mackerel
at negligible profit. The mag'orlty of the fleet adopted the latter
course. In either case, the financial return was reduced greatly
under expectations. Another aspect of the situation is weltlZ illus-
trated by cold storage statistics. During the previous 5-year period,
the New England and Middle Atlantic cold storage holdings of
mackerel reached a maximum in September or October. This reserve,
which averaged 10,000,000 pounds, was built up during summer and
early fall when prices were low. In October of 1937, on the other
hand, less than 2,000,000 Eounds were in storage, and even after
continued speculative purchases at high prices, the maximum hold-
ings attained were but 3,000,000 pounds by the end of the year.

In the light of developments during 1937, the necessity for an
accurate mackerel catch forecast stands out more than ever before
as an important fisheries problem. The biological basis for any suc-
cessful prediction of cateh must be a sound knowledge, not only of
the mackerel, but also of its environment. Acquisition of such
knowledge has occupied the principal attention of the mackerel in-
vestigators during the past 10 years and a report is now in prepara-
tion covering results of the work through 1986. Briefly summarized,
they are as follows (O. E. Sette, Report to the North American
Council on Fishery Investigations, September 1937)

Winter home.—The species winters along the edge of the conti-
nental shelf, most probably from the offing of Chesapeake Bay to
the Fundian Channel, and possibly as far east as Sable Island Bank.
TWhen in the winter habitat, mackerel probably are in mid-depth
rather than on bottom or at the surface.

Migrations.—The population migrates in two divisions: a south-
ern contingent that moves shoreward between Chesapeake and Dela-
ware Bays in April, thence northeastward along the coast to the
Gulf ot Maine, in the western part of which it spends its summer,
returning southward around Cape Cod in late October; and a north-
ern contingent that moves shoreward toward the coast of southern
New England in late May, thence northeastward across the Gulf of
Maine, along the Nova Scotian coast, and into the Gulf of St. Law-
rence where it spends the summer. This division is believed to
emigrate along the Nova Scotian coast and through the western por-
tion of the Gulf of Maine (where it supports an important November
drift-gill-net fishery) and out to sea past Cape Cod. The northern
contingent, when migrating along the Nova Scotian coast in the
spring, may bé joined by additional members from directly offshore
and when leaving in the fall may lose members in an offshore direc-



PROGRESS IN BIOLOGICAL INQUIRIES, 1937 15

tion if any winter as far eastward as the outer edge of the Nova
Scotian banks, Both southern and northern contingents leave strag-
glers behind them along their migratory routes so that some macﬁ
erel, usually the smaller adolescent individuals, populate the coasts
of southern New England and Nova Scotia, even though the. main
bodies are in the Gulf of Maine and the Gulf of St. Lawrence.

Horizontal distribution.—During the summer sojourn mackerel
predominantly inhabit the open waters over the inner part of the
continental shelf. Important numbers are regularly found neither
in enclosed bays nor in far offshore positions. The waters of the
deep central portions of the Gulf of Maine are particularly avoided
and catches are only occasionally made over the offshore banks.
Larger individuals tend to be farther offshore than smaller ones.

Vertical distribution.—~The marked thermocline established in
spring and persisting through summer forms the lower boundary
of mackerel distribution, the underlying colder water imposing an
effective barrier to downward movement. Variations in position
and intensity of the thermocline affect the success of the fishery.

Schooling habits—Mackerel are usually aggregated in gense
schools—a form of association that probably is advantageous in feed-
g on plankton. The lesser swimming ability of smaller individuals,
resulting from the relation between volume of muscle and surface
area, causes a marked but variable schooling according to size.

Feeding habits—The American representatives of the species feed
almost entirely on plankton, but additional observations are needed
relative to large offshore individuals, which, like their European
relatives, may subsist on small fishes during the late summer and
autumn months.

Spawning—The inner portions of the continental shelf between
Cape Hatteras and Cape Cod form the most productive spawning

round ; next is the southern half of the Gulf of St. Lawrence.
pawning in intermediate areas is of slight importance excepting
perhaps the southern part of Massachusetts Bay which has high con-
centrations of eggs in spite of its small area.. Spawning takes place
in April and May south of Cape Cod, in May and Jnre in Massa-
chusetts Bay, and in July and August in the Gulf of St. Lawrence.

Early life history and growth.—Eggs hatch in 3 to 8 days, depend-
ing on temperature. The earliest post-planktonic individuals to
be found during the course of the investigations were 2 to 6 inches
long in the latter part of July. By the end of the first season
mackerel are 7.5 to 10.25 inches long; by the end of the second season,
10 to 14 inches long. Thereafter, growth is slower. By the tenth
Year mackerel average about 18 inches in length, and weigh 2 to 214
pounds.

Although many of the more important features of mackerel biology
are fairly well understood, and by themselves will furnish a reliable
catch forecast in some years, the fact that environmental conditions
exert a profound effect upon the actual catch was well illustrated this
year. In the annual prediction for 1937, it was estimated that the
abundance of mackere]i) would be about 80 percent of the 1936 level.
The actunal catch, however, reached about 35 percent of the 1936 level.
The difference appears to have been due chiefly to inability of purse-
seine fishermen to find fish in the usual localities.

76622—38——3
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The spring run fell under expectations, but not to an alarming
degree. During summer, the decrease was more pronounced. Purse
seiners found schools unusually searce and close to shore. their opera-
tions being hampered at times by shallow water. At the same time,
shore-trap operators enjoyed their best mackerel catches in many
years. 'The mackerel populations were not wholly centered along the
shore, however, since otter trawlers on Georges Bank caught unusual
numbers of them incidentally throughout the summer, evidence of a
relatively large offshore dispersal. Furthermore. many observers
noticed a scarcity of Calanus, the favorite “red feed™ of mackerel, on
the usual mackerel feeding grounds. This may explain the scarcity of
mackerel in these areas. Reasons for the scarcity of (‘ulanus are not
known but unusually warm ocean temperatures offer a possible ex-
planation. .

The fall mackerel season showed evidence of improvement in
October, and in November the landings. though small, were greater
than in the previous year. This improvement preceded an eveit
which made fishing history, a continuation of mackerel seining into
Jannary 1935,

Mackerel work during 1937 was continued under the direction of
O. E. Sette. Field data were collected principally by F. E. Firth.
These comprised 531 iuterviews to obtain information on individual
{rips, measurement of 36.139 mackerel for length frequency analyses,
and collection of 1,135 scale samples. In October, O. E. Sette, who
had directed the North Atlantic investigations and conducted the
mackerel work since 1926, was transferred to the Pacific coast. It is
expected that a_comprehensive report covering the results of his
investization will be ready for publication during the coming year.
J. R. Webster has been assigned to continue the mackerel work in
1938,

MIDDLE AND SOUTH ATLANTIC FISHERY INVESTIGATIONS
R. A. NesprIt, in charge

The fisheries of the Middle and South Atlantic States offer an
oppurtunity to realize substantial benefits from scientifically con-
trolled management. It is difficult to escape the econclusion that
these fisheries have bheen exploited inefliciently for many years.
In spite of developments which might be expected to increase pro-
duction, such as the expansion of markets through population in-
crease in the Neahoard States, technical improvements in fishing
methods and distribution facilities, extension of intensive fishing
activities to areas not previously fished, more intensive fishing on
the older grounds, and development of markets for species not pre-
viously utilized, the production of food and game fishes has not
merely failed to increase but has actually declined during the present
century.

This situation is nndoubtedly an illustration of the modern theory
of fishing exploitation which states that in the long run a fishery
of moderate intensity will, by maintaining a high level of abundance,
produce an annual crop at least as great and usually greater than
an excessive fishery, and at a much lower cost. Statistical records
show that the less intensive fishery of 40 vears ago actudlly did pro-



PROGRESS IN BIOLOGICAL INQUIRIES, 1937 17

duce more than the fishery of the present day. Since the only source
of real income from the fishery is the difference between the sale
price of the product and the cost of production, it follows that a
moderate, hence low cost, fishing could provide employment either
for the present number of fishermen at a higher income level or for
more fishermen at the present standard of income, and in either case
with a substantial reduction in the hours of labor per fisherman per
Year.

In addition to the economie gain to the commercial fisheries, resto-
ration and maintenance of high levels of abundance will also improve
angling conditions. Many species, including bluefish, weakfish, fluke,
winter flounders, sea bass, scup, tautog. kingfish, croaker, striped
bass, tuna, and swordfish, support a great recreational fishery which
Is growing in importance.

Although the objectives of fishery management in this region are
clear, the problem of devising and enforcing measures to accomplish
them is extremely difficult. A horizontal reduction in fishing activity
in all localities and by all methods of fishing would not lead to maxi-
mum efliciency, nor would a return to the fishing and distribution
methods of 40 vears ago. The gross yvield of the fishery is the
agaregate of the vields of many species which differ greatly in life
histortes and habits and in their capacity to withstand the effects of
the fishery. Most of the important types of gear, such as pound
nets. otter trawls, purse seines. haul seines, and gill nets, take more
than one species.  Consequently, modifications of fishing methods
and fishing intensity which would lead to maximum efliciency for
one speciesx might result in inefliciency through incomplete utilization
of other species.

It is the object of the scientific investigations of the Bureau to
devise equitable and practical means of maintaining adequate num-
bers of spawners and of harvesting the crop produced by each years
spawning as nearly as possible at the size and age at which the
greatest vield in pounds can be taken with the minimum fishing
effort. 1. e.. at the lowest cost.

For the present, at least, the most profitable field for the application
of fishery management practices appears to he that of eliminating as
far as possible the present wide spread destruction of fish too yonng
to be marketable and marketing of fish which would be more valu-
able if allowed to grow to larger sizes.

It is recognized that many difficulties exist. The diversity of
sizes and shapes of the several species taken by pound nets, seines
and otter trawls renders it difficult to permit the escape of under-
sized fish by increases in the mesh size of the netting, for meshes
which allow the escape of the young of large species may also allow
legitimately marketable sizes of smaller species to escape. In some
localities at least, increase in the sizes of mesh would result in great
inconvenience in fishing through the gilling of certain sizes in the
meshes. However, many species, including scup, sea bass, striped
bass, winter flounders, and fluke, are sufficiently hardy that the
majority would survive the handling incident to sorting. Steps
should be taken to require that catches by pound nets, seines, and
otter trawls be sorted as soon as they are taken from the net, wherever
‘and whenever conditions of weather and tide permit, even at the
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cost of some inconvenience and delay in removing catches from
the nets.

If this line of attack on the conservation problems of the region be
adopted by even a few of the several States in which jurisdiction over
territorial waters is vested, the expected benefits will not be wholly
nullified by failure of adjacent States to adopt similar measures, In
this respect the proposal differs from plans to restrict the catch of
the larger and more desirable market sizes, for unless closely coordi-
nated action be taken by all of the States concerned restriction in a
single State may be expected to stimulate fishing in adjacent States
so that little or no reduction in the catch of the larger sizes from the
migratory population as a whole may be expected.

Until October 1937 scientific activities in the Middle and South
Atlantic region were administered from the headquarters of the North
and Middle Atlantic Fishery Investigations at Cambridge, Mass. In
October headquarters were established in the Horticulture Building
of the University of Maryland at College Park, Md., under the direc-
tion of R. A. Nesbit. The courtesy of the University in providing
office and library facilities without cost to the Bureau is gratefully
acknowledged. W. C. Neville is carrying on the investigations of
shore fishes of the Middle Atlantic States, formerly under Mr. Nesbit’s
supervision, although Mr. Nesbit is continuing analysis of squeteague
data. Field headquarters for study of the shad fishery were estab-
lished in the Charleston Museum, Charleston, S. C., office and labora-
tory facilities being generously provided by the Museum. John C.
Pearson is in charge of the Charleston office, assisted by Louella Cable,
Charles O. Hathaway II, and Oliver A. Duff.

SHORE FISHES

Field observations of this group of species have been conducted on
a greatly reduced scale since 1932, when economies in administration
were effected. '

To a large extent this reduction in Bureau activities has been com-
pensated for by increased scientific studies by the conservation depart-
ments of several States in the region, working in cooperation with the
Bureau’s staff. Rhode Island has established a laboratory in Narra-
gansett Bay. The Rhode Island investigators, under the direction of
Dr. Charles Fish, Professor of Zoology in the Rhode Island State
College, have cooperated in a program of tagging winter flounders
and have begun valuable studics of the survival of flounder fry planted
by the hatcheries. Connecticut has sponsored an investigation of
striped bass, preliininary results of which were published during the
year. New Jersey has undertaken tagging experiments with young
striped bass salvaged from condenser screens in Delaware Bay.
Maryland has established an effective scientific organization under the
supervision of R. V. Truitt, Professor of Zoology in the University of
Maryland and director of the Chesapeake Blological Laboratory.
Good progress has been made in studies of shad and striped bass.
North Carolina has contributed substantially to the cost of the coop-
erative striped bass investigations conducted by Connecticut. -

In New York the biological survey for 1938 will cover the marine
district. Mr. Neville has devoted much time in 1937 to conference
with the scientists of the New York Conservation Department in order
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that the 1938 survey may benefit by the experience of Bureau investi-
gators in this area. .

Investigations were conducted by the Middle and South Atlantic
staff during 1937 as follows: ,

Squeteague—~Two thousand two hundred squeteague, mostly ﬁear-
lings, were tagged in June and early July in Pamlico Sound, N. C.
This experiment was planned to test the view, suggested by scale
studies and other observations, that the unmarketable yearlings de-
stroyed in Pamlico Sound in the early summer include many in-
dividuals spawned the previous year in more northern waters which,
if spared, would migrate northward in midsummer. Contrary to
expectations, all of the recaptures in 1937 were made locally in
Pamilico Sound. This was doubtless caused by the unusually mild
winter. Young squeteague spawned in northern localities were not
driven as far south as usual during the winter but struck in to the
shores in spring much farther north. Unprecedented numbers of
{Sarling squeteague were observed in the spring and summer in New

ork and the scales of the IPamlico Sound yearlings indicated that
few, if any, fish of northern origin were present. This is in marked
contrast to the early summer of 1935 when about one-third of the

amlico Sound yearlings were found to be of northern origin. This
tagaing experiment will be repeated following a more nearly normal
winter.

Scup.—Continued large catches by both winter and summer fish-
eries indicate that the series of successful spawning seasons which
began in 1927 are still continuing. The wasteful practice of destroy-
Ing large numbers of small scup which persists will accentuate the
decline which may be expeeted to occur when this series is broken.

Progress on Mr. Neville’s report on this species was interrupted by
additional duties arising from change of headquarters from Cam-
bridge, Mass., to College Park, Md.

Winter trawl fishery—Mr. Neville spent the greater part of
January, Jebruary, and March 1937 aboard trawlers engaged in
this fishery. His observations indicate that the problem of devising
savings gear to spare small fish now wasted by the fishery is so com-
plex that extended experiments will be required. A research vessel
equipped for trawling or sufficient funds for charter of a commercial
trawler will be required before this work can be undertaken.

. Winter flounder—This species is the basis of a commercial fishery
In New York and southern New England and of an important angling
fishery in Rhode Island, Connecticut, and New York. Tagging ex-

eriments were made in Great South Bay, New York, and in various
localities in the vicinity of Narragansett Bay, R. 1., to measure the
Intensity of the fishery and the distribution of the strain between
sport and commercial fisheries, and also to determine whether the
migrations of these fish are sufficiently limited that conservation
regulations by individual States would be practicable. Rhode Island
Scientists cooperated in the Narragansett Bay experiments. Of the
1,718 flounders tagged during the last week in April 1937, in Great
South Bay, 304, or 18.6 percent had been recaptured up to January
1, 1938. About four-fifths of the tagged fish recaptured were taken
by anglers and about one-fifth by commercial fishermen. Of the 998
winter flounders tagged in Rhode Island, 128, or 12.8 percent, were
recaptured in 1937. Of those recaptured, about three-fifths were
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taken by commercial fishermen and two-fifths by anglers. Prac-
tically all of the recaptures from both experiments were made within
the territorial waters of the States in which tagging was done, in-
dicating that the benefits of anv conservation measures adopte(i by
these States will not be nullified by possible failure of adjacent
States to adopt equivalent measures. .

Since this is one of the hardier species, it is well adapted to conser-
vation measures based on selective fishing, that is, on protection of
those sizes which are more profitably allowed to grow as long as the
gains from growth more than balance the losses from natural mor-
tality. Further studies of this species will be directed toward an esti-
mate of the most desirable minimum size limit.

ANADROMOUS FISHES

Striped bass—In April 1936, an investigation of the striped bass
was undertaken through the efforts of the Connecticut State Board of
Fisheries and Game. From the first this investigation has been con-
ducted on a cooperative basis. Connecticut sportsmen financed the
first 3 months of the work, the State Board of Fisheries and Game
then supported the investigation and the American Wildlife Institute
contributed a substantial sum in the spring of 1937, when a break in
the continuity of the work would have been a severe blow to its prog--
ress. In July 1937, the Bureau of Fisheries insured the financial
backing of the work for a full year from that date by the employment
of Daniel Merriman, who had conducted this work for the Connecti-
cut Board of Fisheries and Game. Several Atlantic seaboard States
have contributed to the investigation, and every State from New
Hampshire to North Carolina has given its fullest cooperation in
some phase of the work. Particularly is this true of Maryland, with
its concurrent investigation on the striped bass under Dr. Vadim D.
Vladykov. The cooperation of North Carolina, through Mr. Chalk
Commissioner of Inland Fisheries, and- of various Long Island
fishing clubs has been invaluable. Massachusetts sportsmen have led
the way in collecting material on the striped bass through the efforts
of David A. Aylward, secretary of the Massachusetts Fish and Game
Ass}c:ciation, and Oliver H. P. Rodman, editor of Hunting and
Fishing.

In c%lonial times the striped bass was very abundant along the
whole Atlantic coast from North Carolina to Nova Scotia. By 1850,
it had greatly declined in abundance and in recent years it has been
almost a rarity north of Chesapeake Bay. The decline was less
marked in the latter locality and 1n North Carolina, although serious
enough especially in the years between 1930 and 1936, to cause
concern.

In 1986, however, unusual numbers of 2-year-old striped bass ap-

eared in Chesapeake Bay and also in New York and in southern New

ngland. Catch records indicate that abundance was greater in the
latter localities than at any time during the preceding 50 years. In
Chesapeake Bay the large catches of 2-year-oﬁl fish were preceded in
1935 by a great abundance of yearling bass, but careful inquiry failed
to disclose any evidence of a similar phenomenon in the more northern
localities. Tagging experiments showed that many of the 2-year-olds
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which summered in Connecticut in 1936, migrated southward in the
autumn, some of them as far as the sounds of North Carolina.

These observations indicate that this species is subject to strong
year-class dominance and that bass migrate more than was formerly
suspected. It is of especial significance that the large 1934 brood was
produced in a year when the numbers of mature adults were not.only
no greater than during the several years preceding, but were also
well below average. Consequently, the restriction of the catch of ma-
ture striped bass in the interest of augmenting the spawning reserve
is of doubtful value even in such localities as Chesapeake Bay, where
reproduction is occasionally very successful. It is even more ques-
tionable whether protection of mature fish will be profitable in more
northern localities where the principal increments to the stocks appear
to come from immigration.

This does not imply that the present practice of virtually unre-
stricted fishing is desirable. Results of tagging experiments indicate
that the fishery takes a very heavy toll of successful broods before they
mature. It is believed that restriction of the catch of the younger and
smaller fish would increase the total yield from each brood and would
incidentally augment the numbers of spawners. .

Shad.—The gross catch of shad has declined from nearly 50,000,000
pounds in 1897 to less than 9,000,000 pounds in 1935. It is incon-
ceivable that the decline in yiel(i of this choice species does not indicate
diminished abundance. Since the shad is not subject to commercial
fishing during its period of growth in the sea, the causes of depletion
must ge sought in human interference with spawning migrations into
coastal rivers, :

The following explanations of diminished reproduction have been
offered: (1) interference with spawning by pollution and by obstruc-
tion of streams by dams; (2) insufficient numbers of spawners result-
ing from over-fishing. It is not to be doubted that complete blocking
of the Susquehanna River by the Conowingo dam has eliminated a
considerable spawning area and it is probable that severe pollution
in the Delaware has at least contributed greatly to a virtual disap-
Eearance of the shad runs in that stream. On the other hand, a num-

er of rivers which are almost completely free from pollution have
shared in the general decline and the Hudson River, which certainly
cannot be sai(i;e to be unpolluted, has staged a most spectacular re-
covery, the catch increasing from less than 100,000 pounds in 1917 to
& yield of nearly 3,000,000 pounds in 1936. :

The recovery of fishing in the Hudson River is attributed by the
New York Conservation Department to the measures which it has
udopted to insure that sufficient numbers of spawners are allowed to
escape the fishery. On the other hand, it is believed by many that
the shad is highly migratory in its habits and that the increased runs
in the Hudson River are merely the result of a desertion of southern
rivers by the stocks which usuaﬁy seek them.

The former explanation seems more likely but decision must be
reserved until the results of tagging experiments, scale studies and
other tests of the parent stream hypothesis are available. Conse-
quently, considerable effort will be devoted in 1938 to such observations
and experiments. ’
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A preliminary experiment in October 1937, indicated that when
young shad about 215 inches long are marked with internal tags, about,
one-third survive the initial shock of handling and operation. Un-
fortunately, the survivors as well as unmarked controls eventually
succumbed to unfavorable aquarium conditions so that it is not known
whether such tags will be retained indefinitely. Further experiments
will be made in 1938,

An attempt will also be made to tag spent shad to determine whether
they return to the same stream each year.

If, as is probably true, the increase in abundance-in the Hudson
River is the result of regulations which permit an adequate escape-
ment of spawners, the numbers of shad spawning in the Hudson River
for the second or third time should be greater than in the seriously
depleted southern streams. There are present on some shad scales
eroded bands resembling the spawning marks of salmon. If these
prove to be spawning marks and if examination of the scales of spent
shad indicates that spawning invariably results in the formation of
such marks, it is expected that comparison of the numbers and the
percentages of “repeaters” in the Hudson River and in southern
streams will serve as a basis for judging the effectiveness of such regu-
lations as may be adopted in the southern areas.

A serious obstacle to effective study of the shad fishery is the lack
of detailed records of the catch. Better records of the total catch
will be needed to convert the estimates of the percentages of “re-
peaters” into estimates of the actual numbers of spawners escaping
the fishery. Records of changes in abundance in terms of catch per
unit of fishing effort will be needed in order to follow in detail the
results of such regulations as may be recommended. To correct this
lack of data, collection and analysis of shad catch records were begun
in the Chesapeake region by Ferdinand C. Latrobe and in South
Carolina by Oliver A, Duff. The conservation officials of Maryland,
Virginia, and South Carolina and the staff of the Bureau’s Division
of Fishery Industries are cooperating in this work.

Should it eventually appear that provision for an adequate reserve
of spawning adults is the principal requirement for maintenance of
abundance, the problem of determining the optimum escapement will
be of primary importance. Protection of spawners in excess of the
numbers needed for reproduction is obviously wasteful, and inade-
quate protection prevents full realization of the productive capacity
of the resource. An attack on this problem was begun by initiation
of studies of early life history of the shad in theiEdisto River, S. C,,
by John C. Pearson, assisted by Charles O. Hathaway I1. Louella
Cable also began studies ofthe plankton cycle and the food habits of
young shad in the same friver. ;

It is notable that many ‘years of artificial propagation have failed
to halt the decline ini abundance of shad. Although it is possible
that the ‘decline would have been much greater had hatcheries not
been operated, it is desirable to test carefully the effectiveness of
present methods of artificial propagation and to experiment with
methods of carrying fry to the fingerling size. A beginning on such
a program of investigation was made by Mr. Pearson:at the Eden-
ton, N. C., hatchery. Pond and laboratory facilities have been placed
at his disposal at this hatchery and at the Orangeburg, S. C., hatch-
ery by the Division of Fish Culture.
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SHRIMP INVESTIGATIONS
MrrroN J. LINDNER, in charge

During 1937, as in preceding years, the shrimp investigations have
enjoyed the cooperation of the Louisiana Department of Conserva-
tion, the Texas (Game, Fish and Oyster Commaission, and the Georgia
Department of Natural Resources. The San Patricio Canning Co.,
of Aransas Pass, Tex., has continued to furnish office space for the
Texas investigator. In addition, the City of Gulfport, Miss., during
the past year supplied dockage and locker space for the Pelican.

There has been a steady addition to the shrimp fishery of new,
larger, and more powerful boats drawing larger trawls. This con-
tinued increase in fishing effort has been under way for the last sev-
eral years and is especially evident on the Atlantic coast. The ex-
pansion of the fishing fleet, both in size of the individual boats and
in dt]mir aggregate numbers, has resulted in an increase in its fishing
radius.

The South Atlantic fishery.—~The Atlantic fleet, comprised mainly
of boats originating in Florida, moves along the coast from North
Carolina to Florida with the concentrations of shrimp. As a general
rule the summer and early fall fishery is most productive between
North Carolina and Georgila. During late fall and winter, however,
the shrimp and the fishing fleet are concentrated in the area between
St. Augustine and Cape Canaveral, Fla. During the past several

ears, owing to intensive fishing in more northern areas by the rap-
1dly expanding fleet, the Florida winter fishery has diminished in
importance. It appears evident that the greater part of the shrimp
are being caught before they reach central Florida. As a result, it is
expected that a portion of the Atlantic fleet will move into the Gulf
during the winter of 1937-1938.

While the supply shows no signs of serious depletion, the South
Atlantic shrimp fishery seems to have reached the maximum of pro-
duction possible under the present system of management. Although
the total catch has not declined, neither has it increased with the
augmented fishing effort. Obviously, if more and more gear con-
tinue to enter the fishery, the economic stability of each unit will be
lowered and a number of the marginal units will find it unprofitable
to operate.

From our present understanding of the shrimp it appears that
an increase in the total poundage taken by the South Atlantic fishery
can be secured only through better protection afforded the young.
The intensified fishery is making greater inroads on the young
shrimp, a condition which in turn will cause a reduction in the
total pounds landed, even though depletion may not occur. As
fishing intensity increases, shrimp fishing will therefore become
poorer from the viewpoint of the fisherman,

Tagging experiments conducted by William W. Anderson during
the past several years have shown that the larger Georgia and South
Carolina shrimp move south into Florida during the winter. During
the fall of 1937 shrimp were tagged and released over practically
the entire northern range of the fishery in order to determine whether
or not large individuals from the northern limits also migrated
south to become a part of the Florida winter fishery. Tagged shrimp
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were released along the coast from Beaufort, N. C., to Brunswick,
Ga. Returns have been secured in Florida from these releases, show-
ing that at least some of the North Carolina shrimp normally migrate
to Florida during the winter. Apparently then, the South Atlantic
shrimp fishery should be considered as a single unit rather than as
separate fisheries, each limited within the boundaries of one of the
several States involved. Any regulatory measures or lack of regu-
lations in one section will affect not only that section but other por-
tions of the fishery as well; hence, it is advisable that the States of
North Carolina, South Carolina, Georgia, and Florida attempt a
cooperative management of their shrimp fisheries, with regulations
as nearly uniform as possible. o

Present knowledge of the movements of shrimp suggests many
additional questions. What is the fate of the large shrimp that
migrate from the northern areas into the Florida winter fishery?
Do these shrimp normally return north in the spring to spawn?
If there is a return migration, do the shrimp come back to spawn
in the locality in which they were reared or is the return more or
less haphazard? TIs the fishery so intense that practically all the
winter migrants are captured before they have an opportunity to
return north?  What changes can be expected in the future popula-
tion of shrimp from a more intensive fishery? To what sizes of
shrimp and st what seasons of the year can regulatory measures be
most profitably applied? Do the shrimp perish at the age of 1 year
or is there a breeding reserve in offshore areas beyond the range of
the present commercial fishery? :

It is expected that the current tagging program will solve many
of the problems relating to migrations along the South Atlantic
coast. These studies, in addition to yielding positive knowledge of
the movements of the shrimp, are supplying data on the intensity
of the fishery and the rate of growth of the various sizes of com-
mercial shrimp at all seasons of the year.

The extremely important question of a possible breeding reserve
of shrimp more than 1 year of age in offshore waters along the South
Atlantic coast cannot be answered satisfactorily however, until ex-
ploratory fishing can be performed in the deeper waters. The
Pelican may be used in such investigations at some future date.
Thorough studies of the coastal population show that no breeding re-
serve is present in any of the coastal areas; therefore if such stock
exists it must be in offshore waters.

The Gulf Fishery—The most striking development in the Gulf
shrimp fishery during 1937 was the large summer and fall run in
Louisiana and Mississippi. The run was considerably greater than
that of the years immediately preceding and was confined to the
above-named States. This run further emphasizes the fact that there
are good and bad years with respect to the production of shrimp and
that the number of spawners is not the important factor in determin-
ing production of young. The 1937 Gulf spring fishery which rep-
resents the spawning population was extremely poor and barring the
possibility of a breeding reserve of shrimp more than a year old re-
maining in the deeper waters beyond the range of the commercial
fishery, a very small group of spawners was successful in producing
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a large number of offspring. It is highly probable that the effluents
of the Mississippi River,pfny an important part in determining the
success of spawning. ' ) . :
. ‘As stated in several previous reports, there is evidence in the Gulf
of an offshore movement of large shrimp during the winter. This
migration is comparable in many respects to that of the South At-
lantic coast; it differs however, in that it is primarily offshore and
outside the present commercial fishing range, whereas the South At-
lantic movement is coastwise and within the commercial fishing
limits. Early in the year the Pelican, a 78-foot Diesel vessel, was
transferred to the Gulg for the purpose of making exploratory cruises
in order to determine whether or not the winter migrants concentrate
in sufficient quantities to permit commercial fishing. Owing to in-
sufficient funds, however, the boat was unable to operate during the
fiscal year 1937 and it was deemed advisable to postpone operations
until January 1988. : -

In addition to discovering winter offshore concentrations of shrimp
the work of the Pelican should give valuable .data on the length of
life of the shrimp, whether or not there is an offshore spawning re-
serve in the Gulf, and the extent of the spawning grounds.

. Arrangements have been made with Prof. A. E. Parr of the Bing-
ham Oceanographic Institute of Yale University to analyze the
salinity samples secured with the Pelican. Similar arrangements
have been made with Professors H. V. Howe and R. J. Russell of
the Department of Geology of Louisiana State University to analyze
the bottom core samples which are taken at each trawling station.

The Texas program which has been conducted by Kenneth H.
Mosher has been primarily that of sampling the commercial fishery,
but during the past 2 seasons, through the assistance of Albert Col-
lier, Marine Biologist of the Texas Game, Fish, and Oyster Com-
mission, tagging operations have been added.

It is known that temperature and salinity affect the behavior of

the shrimp, and during the past year it has been determined that
tides also enter as a factor. In the vicinity of Corpus Christi, Tex.,
1t was found that better catches of shrimp, as a rule, were made dur-
Ing periods of low than of high water,
John C. Pearson, prior to his transfer to the shad investigations,
submitted for publication a manuscript describing the larval stages
of the common shrimp and those of i%ur other peneids. This basic
work will be of considerable aid in determining the extent of the
spawning grounds.

NORTH PACIFIC AND ALASKA FISHERY INVESTIGATIONS

Dr. F. A. DAviosox, in charge

The North Pacific and Alaska fishery investigations, with head-
guarters in the Fisheries Biological Station at Seattle, Wash., are con-
ned mainly to the solution of problems concerning the maintenance
and rehabilitation of the salmon and herring fisheries of Alaska and
the salmon fisheries of Puget Sound and the Columbia.River. All
;)f 1%1:13% major investigations in progress in 1936 were continued
n ;
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COLUMBIA RIVER SALMON FISHERIES

Investigations of biological and physical conditions affecting the
Columbia River fisheries were continued during 1937 by J. A. Craig
and A. J. Suomela. Counts of salmon and steelhead migrating over
Rock Island Dam in the Columbia River and into the tributary
Okanogan and Wenatchee Rivers were formerly part of this investi-
gation. In 1937, however, this work was taken over by the U. S.
Bureau of Reclamation and the Washington State Fisheries Depart-
ment, under the project concerned with the protection of migratory
fish at Grand Coulee Dam. The collection, tabulation, and analysis
of catch records of the commercial fisheries in the Columbia River
was continued to provide data on the annual and seasonal indices
of abundance of fish populations in the river system. During the
year a report on the history and development of the Columbia River
fisheries, including salmon, sturgeon, shad, and smelt, was submitted
for publication.

Tagging.—A tagging experiment was conducted for the purpose
of obtaining data concerning the sprinﬁ, summer, and fall runs of
chinook salmon which pass through the commercial fishery from
May to September, inclusive. The results of such experiments pro-
vide data on the minimum distances which the fish travel upstream
to spawn, the proportion of the runs which return to hatcheries, the
proportion caught by the commercial fishery above the point of tag-
ging and the speed of migration of the runs after entering the river.

In 1936, a total of 1,059 fall chinooks were tagged and liberated
between August 16 and September 2. Tagging this season consisted
of 21 experiments from May 17 to September 1, inclusive, in which
1,565 chinooks were tagged. Two of these experiments were con-
ducted at a location 134 miles above the mouth of the river and the
remaining 19 at a location 534 miles above the mouth of the river.
The runs of salmon were extremely light during the spring and
summer and only a few fish were secured for tagging.

Recoveries of the tagged fish amounted to 381 or 24.3 percent of
the total tagged. A few recoveries were taken between the mouth of
the river anﬁ the point of tagging; but none outside the mouth. A
total of 38 tags, or 2.43 percent, were recovered at hatcheries on the
Columbia River system. One fish bearing a tag was recaptured in
the Toutle River, a tributary of the Cowlitz River. Two tags were
observed on fall chinook salmon in the Chinook River but they could
not be recovered. The remainder of the tagged fish were caught in
the main Columbia River. Tagged salmon were recovered up the
river as far as Celilo Falls, 190 miles from the point of tagging.

The results of the experiments in 1937 are now being analyzed.
These data, together with the data of the 1936 experiments, will
be incorporated in a report to be submitted for publication in the
near future.

Stream surveys—With the exception of surveys conducted on por-
tions of four of the major tributaries of the Willamette River sys-
tem in the State of Oregon, Columbia Riyer stream survey activities
in 1937 wer8 again confined to the State of Washington.

In north central Washington tributaries of the four major river
systems, the Okanogan, the Methow, the Entiat, and the Wenatchee,
have been surveyed. Fifty minor streams were also examined. In
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this area a total of 117 dams of all types were found, of which 32
are permanent structures, and 85 temporary. Three of the per-
manent dams are obstructions at all times, and 21 are barriers at
low water only. The number of dams used for irrigation totals 107,
of which 23 are permanent and 84 are temporary in nature. Two
dams are used for power, 1 for irrigation and power, and 7 for other
purposes. There are 143 diversions, of which 133 are for irrigation,
4 for power, 1 for power and irrigation, and 5 for other purposes.
In the 34 streams examined in this area, which are part of the 4
major river systems, it was estimated that 35 percent of the river
bottom was suitable for spawning purposes, with approximately
four-sevenths of this total available to fishes at all times, and three-
sevenths unavailable at low water.

In the south central area, the Yakima River system is the only
large stream that has been surveyed to date, although 69 minor
streams have been examined. In this survey a total of 163 dams
were recorded, of which 40 are permanent and 123 are temporary.
One hundred and fifty-nine of these are used far diverting water for
irrigation purposes and of this number 38 are permanent and 121
are temporary. Five of the permanent dams are complete barriers,
26 are barriers at low water only, and the remainder are passable to
fish at all stages of water level. The number of diversions in this
region total 280, of which 270 are used for irrigation, 5 for power, 1
for power and irrigation, and 4 for other purposes. In the 34
streams in the south central area that have been examined, it was
estimated that 59 percent of the bottom was suitable for spawning,
with three-fifths of this total available to spawning fish at all times
and two-fifths unavailable at low water,

‘The survey of the southeastern area of the State of Washington has
been completed. This included the following river systems: the
Tucannon, Asotin, and Walla Walla Rivers, and 29 minor streams.
There were 112 diversion dams in this area, 82 of which were per-
manent structures and 80 temporary. A total of 172 diversions were
found, of which 160 were used for irrigation, 2 for power, 6 for
power and irrigation, and 4 for other purposes. In the 17 streams
examined it was estimated that 71 percent of the bottom was suitable
for spawning, but of this total only one-third was available to fish
at all times, two-thirds of the area being unavailable at low water.

The survey of the southwestern area of the State of Washington
has not been completed to date. Thus far, a total of 22 dams have
been recorded. They are used for the following purposes: 1 for
irrigation, 6 for power, and 15 for other uses.

In the State of Oregon stream surveys were conducted on the
middle fork of the Willamette River from the proposed flood con-
trol dam site at Lookout Point to Tumblebug Creek ; on the McKenzie
River from the proposed dam site at Quartz Creek to Tamolitsh
Falls; on the North Santiam River from the proposed dam site
near Detroit to Big Meadows Camp; and on the South Santiam from
the proposed dam site at Sweet Home to House Rock Camp at Sheep
Creek. During the survey. of these streams 4 permanent dams were
found, of which three formed partial barriers and one a complete
barrier to migratory fishes. t

A total of approximately 2,300 miles of stream have been sur-
veyed in the Columbia River drainage up to the present time. Data



28 U..8. BUREAU OF FISHERIES

derived from all of these investigations were made available on many
occasions to interested individuals and organizations, such as State
conservation agencies and the National Resources Committee,

PUGET S8OUND SALMON FISHERIES

Sockeye.—The Puget Sound sockeye investigation was continued
by Dr. George A. Rounsefell.

Daily salmon catch statistics were collected for 1935 and 1936, espe-
cially on the Fraser River, where the individual gill net landings
were obtained for at least 90 percent of the catch. Daily purse seine
landings by boat were obtained for the past 12 years, 1925 to 1926,
from Quathiaski, at the northern end of the Gulf of Georgia. It has
long been known that a portion of the Fraser River run used the
northern route instead of entering through the Strait of Juan de
Fuca but no information has been available on its size. In 1936
nearly half a million sockeye were taken in this area. In some years,
especlally in 1915, 1926, and 1936, the gill nets in the Gulf of Georgia
and the lower Fraser River have done much better relatively, than
the gear in Puget Sound. Inasmuch as the 3 years in question were
extraordinarily warm, it may be possible that the proportion of the
run using the northern entrance is largely deipendent on temperature.
In warm years the sockeye may be feeding farther to the north and
so strike the coast in the vicinity of Cape Scott at the northwestern
end of Vancouver Island, a fair proportion of the run thus continuing
down the inside of the Island. :

The usual samplying of the commercial catch was carried on at Ana-
cortes. A feature of the 1937 run was the small average size of the
sockeye, which greatly increased the cost of the raw fish to the can-
neries, as they bought the fish by the piece. The investigation now
has available samp%es of the commercial catch since 1934. The ages
of these fish have not been determined pending the completion of this
4-year cycle, but the 1937 scales are now mounted and their reading
is under way.

In 1985 the Division of Fish Culture cooperated with the investiga-
tion by planting 76,000 fingerling sockeye (1934 egg collection from
the Birdsview hatchery on the Skagit River) in Cedar River, a tribu-
tary of Lake Washington, and a Iike number in Issaquah Creek, a
tributary of Lake Sammamish, which drains through the Sammamish
River into Lake Washington. It is planned during the spring to
watch at the Government locks and %sh ladder leading into Lake
Washington and on the spawning grounds for adult soéi:eye, to de-
termine whether the plantings were successful in introducing this
valuable species. Judging from the available spawning grounds and
the general suitability of these lakes to coho and king salmon and to
the land-locked kokanee, they might be capable of supporting a
sockeye run of fair proportions.

Since it is the duty of the recently formed International Pacific
Salmon Fisheries Commission to make a study of the sockeye runs to
the Fraser River system it is ot planned to collect additional data on
this species. - Work on the Fraser River sockeye will be discontinued
as soon as analysis of the data on hand has been completed.

Dr. Rounsefell also carried on experiments in tagging in an effort
to develop tags suitable for the salmon work. Experiments with
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rainbow trout showed that the usual strap tags on the tail or on the
jaw were not satisfactory. The Atkins tag through the dorsal fin,
Lowever, was well retained and should be tried on a large scale with
mature salmon, Its visibility is better than that of the strap tag,
an especially valuable feature in searching for marked salmon on the
spawning grounds: :

A new type of tag was also developed and tried out on fingerling
king and sockeye salmon. This mark, which was named the “internal
anchor® tag, consists of three parts: an ordinary flat plate, simi'ar
in shape to the nickel herring tag, but preferably smaller; a sccond
-small plate of any desired shape, made out of bright-colored celluloid
.(except bright shades of red which are attackedgby other fish) ; and
a short piece of fine silver chain. The long flat plate is inserted into
the body cavity with the chain (which is fastened to its center)
protruding through the body wall; the second plate of bright-colored
celluloid is fastened by one end to the free end of the chain.

In experiments with king salmon fingerlings there was a heavy
loss from over-chlorinated city water but after 161 days the survivors
‘were as follows: 36 percent of the controls, 10 percent of those marked
awith a large anchor and 20 percent of those marked with a small
anchor, These fish were between 2 and 3 inches in length when
tagged and the mortality was greater than would be expected from
the tagging of slightly larger fish.

After 85 days the survivors of marked sockeye fingerlings are:
‘Controls 100 percent, small anchors 91 percent, large anchors 90 per-
«ent, and medium anchors 100 percent.

Coho.—The coho salmon investigation of the causes of the decline
in abundance of this important commercial and sport fish and of
methods for rebuilding runs of former importance was continued dur-
"in%the past year by George B. Kelez.

uring the winter and early spring, final returns from the first
Samish l%iver marking experiments ? were obtained. The total return
of 3-year fish from the two lots of hatchery-reared native stock,
marked and released in 1934, was 469 fish. Of these, 7 recoveries
‘were from 26,150 fingerlings, averaging 47.4 mm (approximately
17 inches) in length, marked by excision of a pair of fins in May;
-and 462 were from an equal number of fingerlings, averaging 101.6
mm (approximately 4 inches) in length, marked by fin excision in
November. The ratio of return of the large fingerlings to that of the
small ones indicated a much higher survival rate due to the prolonged
rearing period.

Final returns from 9,800 fingerlings, averaging 49.2 mm (approxi-
ately 2 inches) in length, transferred from the &ykomish River and
marked and released in the Samish in 1934 were also obtained durin
this period. Recovery of a total of 11 fish was made from this experi-
gu;lnt, a return considerably greater than that from the smaller native
fish, .

Marked fish returning from the experiments carried on in 1935 in
Voight’s Creek, a tributary of the Puyallup River were recovered
~during the late fall of 1987." Two lots of fingerlings had been marked
by excision of different pairs of fins.. The first of these consisted of
50,000 fish reared at the Puyallup River State hatchery, which aver-

3 See Progress {n Blological Inquiries, 1934 and 1936.
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aged 49.7 mm in length at the time of marking, and the second con-
sisted of 25,000 fingerlings, averaging 49.1 mm in length, transferred
from the Green River State hatchery to the Puyallup River immedi-
ately before marking. With the run virtually complete, recoveries
to date number 28 from the native stock and 8 from the transplanted
stock. No recoveries have been made at the Green River hatchery.

A further series of experiments on coho fingerlings have been under-
taken during the year to determine the effect of various periods of
hatchery-rearing on the return at maturity. This work has been
carried on at the Quilcene, Wash., station of the Division of Fish
Culture. One lot of these fish was released in September and another
in December in the Quilcene River immediately below the station.
Additional lots of fingerlings from the same brood are being retained in
the hatchery ponds for marking and release during the spring of 1938
at the approximate time of normal seaward migration. Exact costs
of rearing and handling are being recorded in order that the compara-
tive results of moderate and long rearing periods may be determined.

Because the number of individual lots of fish which can be marked
by excision of a pair of fins is definitely limited by the number of
possible combinations, an experiment was undertaken to determine
the adaptability of the internal tag for this purpose. The use of these
tags has heretofore been confined to relatively large fish and has been
attended by the disadvantage that an external mark to indicate the
presence of a tag is lacking. Both hatchery-reared and wild eoho
fingerlings, ranging in size from 43 to 80 mm were obtained and
tagged with internal celluloid tags measuring 2 by 12.5 mm and of
varying thicknesses. One fin was removed from each fish at the
time of tagging and the various lots were held in aquaria for 75
days. Losses in the experimental lots ranged from mortality approxi-
mately equal to that of the controls to 75 percent greater than that of
the controls. :

An operation on a larger scale was then undertaken at the Samish
River hatchery to test the tags under field conditions. Tags of 0.030
inch thickness were selected on the basis of the previous experiment
and the dorsal fin was removed from each fish at the time of marking
for external identification. Excessive losses from a fungus infection
were encountered with the first lot marked, which was held in troughs
inside the hatchery. After treatment with salt baths for some time
the remaining fish were removed to an outside concrete pond, where
they were held until there was no further daily loss.

Lots of these fish were released in Friday Creek on October 8,
October 20, and December 11. If the results from tagging compare
satisfactorily with those from fin marking, greater opportunity for
comparative studies of individual lots of fish will be afforded.

Sampling of commercial and sport catches for data on size, ‘sex,
and age was continued and stream collections of fingerings were
made for additional material on early life history and rate of growth
of coho salmon. A comparison of scale samples from various points
in Alaska with those from the local runs indicates that an increasing
number of fish in northern waters are returning to spawn at the age
of 4 years. All scales examined have shown only 1 year of residence
in the ocean, the 4-year fish in Alaska having remained in fresh water
until their third year.
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Little increase in local spawning escapements has been noted in
recent years and a considerable decrease in. the commercial catch
has been evident. Since local populations mature almost exclusively
in the third year, the coming season should demonstrate the effect on
this species of the removal of fixed fishing gear from these waters in
1985, Unless the beneficial results of this reduction in gear are con-
siderably greater than is anticipated, more stringent measures for
securing an adequate spawning reserve of this species must be adopted
if a-continued decline in numbers is to be avoided.

KARLUK RIVER RED SALMON

The investigation to determine the extent and causes of the fluctua-
tions in the size of red salmon runs in Karluk River, Alaska, was
continued 'in 1937 by J. T. Barnaby and A. C. DeLacy."

Operation of a counting weir in the river provides data on the
num%er of ;adult fish escaping to the spawning grounds. This ‘es-
capement, together with tI}31e daily catches of salmon'made by the
companies ﬁﬁ]ing in the Karluk district, is used to determine the
total run into the river. The age group composition of the 1937 run
was calculated from an analysis of 14,000 scale samples taken tlirough-
out the. season. This study of the salmon’ populations spawning in
Karluk River is furnishing valuable data on fluctuations in the size
of the runs and also on variations in'the ratio of return to escapement.

Studies of the relation between the growth rate of young salmon
in fresh water and their survival both in the fresh water and in the
sea were continued. Samples of seaward migrant young were col-
lected for the purpose of determining the age and length frequencies
of the 1937 population. Results thus far obtained from this study
indicate a positive correlation between fresh water growth rate and
survival. , ‘ ,

During the season an examination of 484,000 adult salmon dis-
‘closed more than 2,100 marked individuals returning from previous
years’ marking experiments. The numbers and ages of these marked
fish indicates that the mortality rate of salmon while in ‘the ocean
is fairly constant. The slight variations whieh occur in it from year
to year are not of sufficient, degree. to account for the great variations
in the total survival of these fish from one generation to another.
It i5 evident that the wide fluctuations in the ratio of return to es-
capement, are due primarily.to variations in the natural conditions
affecting survival in fresh water. ’

Studies of the food available for young salmon in fresh water
entailed a chemical analysis of the waters of Karluk Lake and its
tributary streams .as well as the sampling of these waters for plank-
ton content. The phosphorous, nitrate, silica, oxygen, and carbonate
content of these. waters was determined a number of times during
‘the season. As rioted in previous years, phosphorous and silica were
the chief limiting factors in the growth of, plankton and the asso-
ciated growth of young salmon which depend upon the plankton
for their food supply.

Predatory species—The Dolly Varden trout is eonsidered the chief
predator of the salmon during, their stay in fresh water. Although
a considerable amount of money is expended every year by the Terri-

6622—38~——5



32 U. S. BUREAU OF FISHERIES

tory of Alaska and the varions fishing companies in destroying this
char, very little is known about the species. Dolly Varden trout
inhabit the coastal streams on both sides of the Pacific from California
to Alaska and south to Japan. Some spend their entire life in streams,
some live entirely in lakes, while others spend part of their life in a
stream or lake and part in the ocean. The mature fish vary in size
from 6 to over 24 inches in length, depending on their habitat and the
opulation pressure. They are frequently found with salmon eggs,
ry, and fingerlings in their stomachs, and consequently their extermi-
nation is desired by most members of the salmon industry. :

As these fish are very abundant on Kodiak Island and probably
are detrimental there as well as elsewhere to the salmon population,
a series of marking experiments were initiated during the past year
to furnish some information on the migrations, age, and growth rate
of this species. Some of the chars were marked by excising two of
their fins; others by insertion of a numbered metal tag in the body
cavity and excision of the adipose fin so that they could be easily
identified when recaptured. Three experiments were started at
Karluk and two at Red River, a stream entering Shelikof Straits about
35 miles ‘south of Karluk. In the Karluk experiments chars were
marked in the Karluk River during their migration to and from
the ocean and in Karluk Lake. In the Red River experiments chars
were marked during their upstream and downstream migration.

Fish from only the first experiment of each series (those on down-
stream migrants) have been recaptured to date, but recoveries will
probably continue for 2 or 3 years. The information obtained from
these experiments to date is as follows: : .

1. Of the chars marked at Karluk in June as they were migratin
to the ocean, over 12 percent were recaptured between July 17 an

. September 9, while on their return migration upstream. Of the chars
marked in the first Red River experiment 18 percent were recaptured
between July 12 and August 18 as they were migrating upstream.
Thus, an appreciable percentage of the chars which migrated to the
ocean in the spring returned to their home-stream in the fall of the
same year.

2. Marked chars from the Karluk experiments were recaptured in
salmon traps in the vicinity of Uganik Island over 45 miles away
from the point of tagging and marked chars from the Red River
experiments were recaptured in Uyak Bay over 60 miles from the
point of tagging. These data show that after entering ‘the ocean
some of the chars wander a considerable distance away from their
home stream. ‘ ‘

3. That some straying of chars from one stream to another occurs
was proven by the recovery of Karluk marked fish at Red River (5
percent of the total recoveries) and Red River marked fish at Karluk
(0.6 percent of the total recoveries). Because of differences in fishing
regulations, the difference in the amount of straying may not be as
great as the figures indicate. Fishing operations are carried on as
close to the Karluk River as 100 yards, whereas fishing is prohibited
-within 1 mile of Red River.

4. These fish grow very slowly during the time spent in the ocean.
Although many of the Karluk and Red River chars attain the same
length as red salmon, the latter, when in the ocean, grow approximately
6 centimeters (234 inches) a month during June, July, and August,
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while data obtained from the marking experiments indicate that the
chars grow only about one centimeter a month during this period.
Hence, it appears that these fish have a relativell); long life span, a
supposition which is, in a measure, confirmed by the otolith readings.

Both scales and otoliths have been examined and it has been found
that the scales are virtually useless as a means of age determination,
and that the otoliths, while of some value, are not altogether satis-
factory. This difficulty makes the study of the life history much more
complicated and other methods of age determination are being tried.

At Karluk Lake it was noted that chars take a very heavy toll of
red salmon fry in the spring at the time the young fish are entering
the lake from the spawning streams. However, during the summer
and fall relatively little damage is done to the salmon populations by
these chars. They have been caught by means of seines and gill nets,
and only rarely was one found that had been feeding on salmon finger-
lings. Although salmon eggs do comprise a large part of the diet of
these fish, it was noted that the chars were feeding almost entirely on
floating eggs displaced by the spawning activities of the salmon and
these eggs would die whether they were eaten or not. An analysis of
stomacﬁ contents of chars in Karluk River showed that the chars in
the river were not feeding on seaward migrants.

PINK SALMON

The pink salmon investigation in southeastern Alaska was continued
in 1937 by Dr. F. A. Davidson and Samuel J. Hutchinson. The inves-
tigation, as in the past, covered numerous pink salmon research prob-
lems. Activities were about equally divided between the summer field
work in Alaska and the compilation of scientific data at the laboratory
in Seattle. The summer field station at Little Port Walter, Alaska,
was operated for its fourth consecutive year, remaining in active opera-
tion tEroughout the summer from May 20 to September 20.

The runs of pink salmon in southeastern Alaska during the 1937
season were comparatively light in practically all districts. The
total pack of canned salmon was below average but the proportionate
take of the total population was as great, if not greater, than in pre-
vious years. Catch statistics and studies of escapements into the
streams for each district show that in the majority of cases the spawn-
ers were insufficient in number to make adequate use of all the avail-
able spawning ground afforded throughout the region. In 1937, the
rainfall was in excess and most streams provided suitable water condi-
tions for that portion of the population that successfully escaped the
intensive commercial fishery.

All through Alaska the trend is toward cannery modernization and
increased capacity. As a result the amount of fishing gear is expand-
ing in an effort to increase the take of raw material. It is clear that
the saturation point has been reached in all districts in southeastern
Alaska and that the industry must, to maintain itself, be content with
a smaller average pack per plant if it is to continue in the future. The
problem facing the production of salmon in Alaska is nothing more
than a farming proElem. Seed must be planted if a crop is to be
;i‘roduced, and part of the crop produced must be conserved for seed.

he spawning grounds are of limited size, tending to decrease rather
than increase, thus making it impractical to think of the salmon
resources as an ever increasing commodity.
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No tagging experiments were conducted in southeastern Alaska
during -the summer of 1937, owing to the lack of suitable equipment
and funds. The returns from the 1935 and 1936 taggings were
studied and a detailed report has been submitted showing the migra-
tion routes of pink:salmon through Clarence Strait and adjoining
waters. It is shown that fish tagged at various time intervals during
the spawning migration are %ound for widely separated areas.
Knowledge of this change in migration as the season progresses pro-
vides an explanation of the seasonal shift in the fishery and therefore
aids in the establishment of the various boundaries for each dis-
trict. - This tagging report covers both the odd and even year groups
and indicates the peculiar migration characteristics of each popu.-
lation: . '

Weir counts taken at Little Port Walter this year gave the second
set of returns from a known even-year escapement and the first re-
turns from a known odd-year escapement. total of 7,085 pink sal-
mon from the 1935 spawning population were counted through the
weir from August 16 to September 10. Previous weir count totals
consisted of 6,952 pink salmon in 1934, 6,073 in 1935, 5,164 in 1936,
and 7,085 in 1937. The 1937 escapement is a 17 percent increase over
the 1985 spawning population, while the 1936 returns were a 26 per-
cent decrease under the 1934 population. Causes for such fluctuations
can only be determined through a study of natural and imposed
mortality from one point in the life cycle to the corresponding point
in the life cycle of the following generation. :

The sex of the individuals composing the run was determined as
the salmon passed through the weir. This was accomplished with the
aid of a specially constructed pen just above the counting gate which
enables the observer to determine and record the sex of the individual
fish as they pass through. In this stream males predominate at the
beginning of the season, the ratio in some days running as high as 90

ercent. This excess of males continues until the.run is about three-

ourths complete at which time the ratio stands at 2 to 1. Durin
the last quarter of the run the females increase in abundance to sucE
an extent that the ratio of sexes for the season as a whole is balanced.
Factors influencing sexual development were observed throughout the
season and actual weights of the gonads were taken at various inter-
vals to determine percentage change in weight of sexual products
over body weight. ‘ ‘ ,

Egg counts were takeén to determine the average egg deposition
that could be expected for the 1937 run. The average number of eggs
produced per female in 1937 was 2,059, which resuﬁed in the deposi-
tion of approximately 7,293,000 eggs in the gravel beds of the stream.

Three samples of the run were taken during the season for racial
analysis measurements. From 26 body measurements taken from
each individual a number of comparisons are made to determine the
significance of individual variation. The continuation of racial analy-
sis is expected to provide a method of segregation of various popula-
tions which will aid in formulating regulatory measures for future
conservation. . ,

Cooperative work with the National Canners Association of
Seattle, Wash., carried on for the third consecutive season at the
station, consisted of a study of the physical and chemical changes
occurring in the pink salmon run at Little Port Walter, Daily
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samples of pink salmon taken from-the experimental trap in the bay
were weigll‘led, measured, and a progortional cut. from each fish was
canned. The canned samples have been turned over to the National
Canners’ Association for tests to determine the chemical changes that
take place as the season progresses and as the salmon near sexual
maturity. . : : : : ‘ Co
A cooperative observer’s meteorological record was maintained at
Little Port Walter to secure information on a number of weather
conditions that are important elements in the $almon’s environment.
A monthly average of 18.16 inches of rain fell at Little Port Walter
during 1987, making a total of 217.90 inches for the year. Rain
was recorded on 248 days. It is not known whether this is an excess
as the weather station has only been in operation for the past year
and a half. The highest air temperature for the year was 72° F., and
the lowest was 16° %“., with a yearly mean average of 42.73° F., 58
clear days, 94 partly cloudy, and 213 cloudy days were noted at the
station during the past year. - :
. A paper, “%‘he Geographic Distribution -and ‘Environmental Limi-
tations of the Pacific Salmon,” embodying discussions of factors coin-
cident with the native and foreign distribution of the Pacific salmon
was completed and submitted for publication. In every instance
where transplantations have been successful the conditions through-
out the new habitat have been similar to those in the native waters,
thus indicating that a thorough knowledge of the environmental con-
ditions of a proposed habitat is essential before transplantations of
the Pacific s:Smo’n into foreign waters are attempted.

ALASKA SALMON -STATISTICS

. Lollection and compilation of daily catch records from the various
types of fishing gear operated by the salmon fishery in Alaska was con-
tinued in 1937 by L. S. Christey. With the continued assistance of a
W. P. A. project initiated in 1936, a complete collection of all avail-
able catch records for the remaining fishing districts in Alaska
has been accomplished. Alon%) with past records all current records
are collected and the files will be kept up to date in the future, ,

- Compilation of these data consists mainly in determining average
daily catches for each type of gear throughout each fishing season.
This information gives an insight into the relative abundance of sal-
mon in each of the fishing districts and any change which occurs in
the date of appearance of the runs of salmon. During the past year
the trap-catch records in both Prince William Sound and southeast-
ern Alaska were compiled for all years on this basis. This informa-
tion as in the past was used as a basis for recommending changes in
the fishing regulations in Alaska in order to provide for the conserva-
tion of the salmon resources.

HERRING

Investigation of the herring fisheries of Alaska was continued in
1937 by é H. Dahlgren. A temporary assistant was assigned to the
ftecently expanded Prince William Sound and Kodiak districts dur-
ing the fishing season to obtain data on the size and age composition
of the runs in these areas and to bring up to date the statistics of
these now important fisheries.
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Continuing the migration studies, tagging was again carried on
during the spring at the Sitka and Craig spawning areas, which are
known to contribute the greatest supply of herring to the commercial
catch. In this experiment approximately 14,000 individuals were
marked at Sitka and 11,000 at Craig. The electronic detector was
again operated in Southeastern Alaska for the recovery of tagged
individuals and 118 recoveries were made during the season.

From these recoveries, together with others made in previous years,
the migration habits 6f the commercially important populations have
been established. It is evident that: (1) the fishery in the Cape
Ommaney area, from which 60 to 95 percent of the total catch is
made, draws almost exclusively from the population which spawns in
the vicinity of Sitka; (2) the Warren Island fishery draws from an
intermixture of the Craig and the Sitka populations, and a small
influx of herring from minor spawning grounds south of Craig at
least as far as Rose Inlet, approximatelv 40 miles south of the major
spawning area; (3) the summer fishery conducted on the west coast
of Kuiu Island, including Malmesbury, Tebenkof, and Pillar Bays,
is composed, as is the Warren Island fishery, of herring from the
Craig and Sitka spawning areas: (4) the Douglas Island fishery is
supported by the Juneau spawning populations; and (5) the Icy
Strait and Tenakee fisheries are composed of an intermixture of
Juneau fish with some unknown population. most probably that of
the Kootznahoo spawning area.

The herring in the Cape Ommaney fishing area from which the
bulk of the commercial catch in southeastern Alaska is made, have
shown a marked decline in abundance during the past few vears.
The measure used in evaluating this abundance is derived by a com-
parison of the catch per unit of gear per day’s fishing with the aver-
age catch per day’s fishing established over a 9-year period. In de-
riving these indices, the fleet has been divided into two groups (those
of over 35 net tonnage capacity and those under this size) to mini-
mize the effect of the difference in efliciency of the larger and smaller
vessels.

The index for the 1937 season for the larger vessels was 71 com-
pared with 73 for the 1936 season, 140 for the optimum year of 1932,
and 62 for the minimum year of 1935. The indices for the vessels
not over 35 net tons for 1937 was 75, compared with 60 for the mini-
mum year of 1936 and 164 for the optimum year of 1932.

This continuing low level of abundance, while doubtless due in
large measure to an overly intensive fishery, was brought about in
part by the virtual failure of the three successive spawnings of 1932,
1933, and 1934, to contribute the normal increment of young fish to
the populations. The entrance during the 1937 season of a large per-
centage of the new age class resulting from the more successful
spawning of 1935 may be expected to result in a rise in the level of
abundance. This year class, which appeared in large numbers as
9-year-olds in the 1937 catch, may be expected to contribute a large
portion of the catch as 3-year-olds during the coming season.

The low catch per unit of gear in the Ommaney area during the
1987 season was due in part, also, to the emigration out of that area
of the age group which had supported the fishery during the three
previous years, the abundant 1931 year-class. Tagged individuals
belonging to this age-class were taken in large numbers in the Teb-
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enkof-Pillar Bay area an the west coast of Kuiu Island, increasing
the catch in that area, but causing a lower catch in the Cape Ommaney
region. Such differential schooling has been observed before, es-
pecially when, owing to the failure of a series of spawnings, the
population is composed of age groups of marked size difference.

The fishery in the Kodiak area, originally developed for the curing
of herring, was expanded in 1935 to one for reduction. With this
change in the method of utilization there followed a change in the
type and intensity of fishing activity—a change which has resulted
in a tremendous increase in the poundage taken from this area. A
similar change has occurred in the Prince William Sound district,
although the shift from curing to reduction has been more gradual.
Owing to limited personnel, adequate collection of data from these
areas has lapsed during the past few years. With the rapid expan-
sion of the fishery, however, it was deemed essential that records
of the catch and of the size and age composition of the catch again
be collected in order that signs of depletion might be detected before
the fishery declines to the point of commercial extinction, as it did
in these areas in early years.

PACIFIC PILCHARD INVESTIGATIONS
O. B. SETTE, in charge

From relative insignificance in pre-war years, the fishery for the
Pacific pilchard, also known as California sardine, (Sardinops
caerulea) has grown to enormous proportions, a total catch of over
750,000 tons being landed in the season of 1936-37. This is a quan-
tity three times as great as the annual landings of all other kinds of
fish in the Pacific Coast States. Attending the expansion of this
fishery has been the growth of public concern over the ability of the
resource to provide such large catches without endangering the future
supply. In California, where most of the catch is taken, this con-
cern has been felt for a number of years and has been expressed in
State regulations placing certain restrictions on the use of this
fish for reduction to meal and oil. In offshore waters, beyond the 3-
mile limit, floating reduction ships have operated without restric-
tions—a condition considered intolerable by shore operators and
State authorities. .
~ The seeking of Federal legislation intended to place the offshore
operations under State jurisdiction brought Federal attention to the
‘controversial situation in California. At the same time the legisla-
tures of Washington and Oregon petitioned Congress for a Federal
Scientific investigation of the pilchard resource which was being
fished with increasing vigor in the waters off their shores. As a
result, the appropriations of the U. S. Bureau of Fisheries were
Increased to provide for a Pacific pilchard investigation. The funds
became available July 1, 1937, and before the end of the year a staff
headed by Oscar E.” Sette was detailed to the investigation. The
kindness of Stanford University in providing generous laboratory
‘Space has led to the establishment of headquarters at a point cen-
trally located with respect to the fishery. Since this investigation
lies in a field in which the several States, notabl California, are
conducting important research, their cooperation in formulating a
Program and in furnishing data has been of great value.
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The first months of the investigation have been devoted to a pre-
liminary reconnaissance of the problem. The basic questions are:
(1) Do the fisheries of various localities draw upon one population
or upon several self-perpetuating populations? (2) What intensity
of fishing will provide the maximum yield of fish of greatest com-
mercial value from each successful year-class? (3) V‘gﬁat intensity
of fishing will permit survival of a spawning stock adequate to pro-
duce successful year-classes? :

The first question is being investigated by California, Oregon,
Washington, and British Columbia, by the tagging method. Tt has
already been proven that some individuals migrate long distances
from Southern California to Washington and vice versa. Whether
this represents a small percentage of mixing of the population along
the entire coast remains to be seen. It is planned to study this
aspect of the problem by discovering to what extent the young as
well as the adults oceur in the north and to make comparisons of
morphological characters to see whether there are any distinguish-
ing features between northern and southern pilchards.

The second and third questions are more perplexing and their
answers more remote because they involve determination of age and
of abundance. Satisfactory techniques have not yet been developed
for either of these determinations. Accordingly work has started on
developing a technique of age determination by interpreting age
marks in %mrd structures, by observing modal progression in sizes
of young pilchards, and by identifying modes in frequency distribu-
tions of fhe adult population: and on developing a technique of
estimating abundance from catch statistics and by aerial observation
of schools, or by a combination of the two methods.

Progress in the solution of these problems will be accelerated by
cooperation with State fishery research units which have collected
and kindly made available many pertinent data. A series of meas-
urements based on samples collected from the commerecial catch over
a period of years by the California State Fisheries Laboratory is
expected to be particularly useful in this connection.

Although the discovery of techniques of age and abundance de-
terminations are prime essentials and will greatly advance the under-
standing of conservation problems, it must be pointed out that pres-
ervation of an adequate spawning reserve will require a quantitative
determination of annual egg production in all potential spawning
areas. This cannot be undertaken until a seagoing vessel is available
to make periodie surveys in cooperation with such boats as the States
have available for this purpose.

GREAT LAKES FISHERY INVESTIGATIONS
DR. JoHN VAN QOSTEN, in charge

The limited amount of field work conducted during 1937, per-
mitted the Great Lakes staff to continue the compilation of exten-
sive data collected in earlier years. In addition to the papers pub-
lished by staff members during the year, several other manuscripts
were prepared for publication. Among these was a report setting
forth the results of an intensive study of the whitefish fishery of
Lakes Huron and Michigan. This investigation was concerned es-
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pecially with the effects of the deep trap net fishery on the abundance
of whitefish in these two lakes,

Two important forward steps were made in Great Lakes fisheries
administration during 1937. First, the adoption by Wisconsin,
Illinois, Michigan, Ohio, and the Province of Ontario of the flexible
rule method of measuring gill net meshes brought a troublesome
problem to a satisfactory conclusion. The flexible rule provides an
extremelv accurate and impersonal method of determining the legal-
ity of gnll net. meshes. Earlier methods of gauging gill net twine
were open to the criticism that the results obtained varied according
to the procedure followed by the individual making the measure-
ments. The second important advance in Great Lakes fishery ad-
ministration was the passage of the “discretionary power” act by
the Wisconsin Legislature. This law empowers the State conserva-
tion officials, after consultation with and on the advice of commer-
cial fishermen, to enact commercial fisheries regulations by decree.
As a result the conservation officials can meet emergency situations
readily and are also in position to frame a rational long-time pro-
gram for the rehabilitation of Wisconson’s sadly depleted fisheries.

No significant advance can be claimed in the fundamental prob-
lem of obtaining uniform regulations for Great Lakes fisheries, nor
does there appear to be much likelihood that adequate and uniform
regulations can ever be attained through the medium of interstate
agreement. 'The growing realization that satisfactory fisheries
regulations cannot be attained by the united action of the States is
reflected in a rising sentiment for the regulation of Great Lakes
commercial fisheries by a Federal or international agency.

Active cooperation continuned to mark the relationship of the
Great Lakes staff with the State officials and with the fishing in-
dustry. Cooperative projects requiring field work were the gill net
investigations on Lake Erie, the study of the effect of commercial
fishing on the game fish in Potagannissing Bay, Lake Huron, and
the general survey of the relationships hetween sport and commer-
cial fishing in southern Lake Superior and northern Lakes Huron
and Michigan. Dr. Van Oosten again issued numerous memoranda
relative to Great Lakes fisheries problems, and on several occasions
at the request of State officials aided in the framing of commercial
fisheries regulations.

The Bureau is greatly indebted to the University of Michigan
for laboratory space, and for numerous other accommodations and
courtesies extended to the staff.

FISHERY STATISTICS

A complete analysis, by methods outlined in previous reports, was
made of the 1936 statistics of the commercial fisheries of Gireat Lakes
waters under the jurisdiction of the State of Michigan. There are
now available detailed records of fluctuations in fishing intensity
and in the production and abundance of the important commereial
species over an 8-year period (1929-1936) for each of the 22 fishing
areas or statistical districts into which the State of Michigan waters
have been divided. The statistical data on the whitefish in Lakes
Huron and Michigan proved of great value in the study of the
v;\hiteﬁsh fisheries of these lakes completed by staff members during
the year.



40 U. 8. BUREAU OF FISHERIES

AGE AND GROWTH STUDIES

Lake Erie sheepshead.~—An investigation of the Lake Erie sheeps-
head (Aplodinotus grunniens) by Dr. Van Qosten included data on
growth rate, growth compensation, the age and year-class composi-
tion of the stock, the relationship of total and standard length, the
length-weight relationship, and the coefficient of condition. Although
one fish in its thirteenth year and another in at least its seventeenth
year (this latter fish was 27.2 inches long) were found, the bulk of
the collection was made up of young fish. The dominant age-group
.wa? the I-group (1926 year-class) with an average length of 8.6
inches.

Other facts brought out were: growth compensation occurs in the
sheepshead ; the ratio, standard length in total length, decreases with
growth; the coeflicient of condition increases with age but is not
correlated with growth rate.

Lake Erie-yellow perch.—The investigation of the life history of
the yellow perch (Perca flovescens) of Lake Erie, suspended in 1935,
was resumed in August 1937, upon the return of Frank W. Jobes to
the Great Lakes staﬁ. The preparation of a manuscript dealing with
the age and growth of the yellow perch in Lake Erie is now under
way. ~ The comparison of the growth of the sexes in the yellow perch
reveals an unusual situation. In the first year of life the males grow
more rapidly than the females, but in all later years the females have
the better growth.

An integral part of the growth study is the examination of the body-
scale relationship as determined from measurements of selected or
“key” scales. From the preliminary tabulation of the material it
appears doubtful whether any simple mathematical formula can be
employed in the calculation of the growth of the Lake Erie yellow
perch. The use of a purely empirical curve of the body-scale rela-
tionship may prove necessary,

The coefficient of condition was found to vary according to locality
and season. Sex differences occur only in the spawning season at
which time the females have distinetly the higher coefficient, The
study of season variation revealed that condition is best during the
summer.

Lake Erie whitefish—After a lapse of several years the study of the
Lake Erie whitefish (Coregonus clupeaformis) has been resumed. All
scales have now been read and measured, and the individual growth
histories calculated. Data relative to the various phases of the life
history of the Lake Erie whitefish have been compiled in tabular form
preparatory to writing a report on this subject.

FOOD OF LAKE MICHIGAN LAKE TROUT AND LAWYERS

A report on the quantitative and qualitative analysis of the contents
of 4,979 lake trout (Cristivomer namaycush) stomachs and of 1,528
lawyer (Lota maculosa) stomachs was completed by Drs. Van Ooosten
and H. J. Deason. The food of the trout consisted of 98 percent by
volume of fish of which Cottidae and Coregonidae were the principal
constituents, Cottidae were dominant in southern Lake Michigan
(72 percent by volume), Coregonidae in northern Lake Michigan (51
percent), but the lake shiner (Notropis atherinoides) was most im-
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f)ortant in Green Bay in the spring of the year (64 percent). The
awyer food consisted of 74 percent by volume of fish and 26 percent
invertebrates. Dominant items were Cottidae (76 percent by volume) .
in southern Lake Michigan, Coregonidae (51 percent) and Pontopo-
reiw (37 percent) in northern Lake Michigan, and Percopsis (34 per-
cent) and Mysis (26 percent) in Green Bay. Data were also obtained
on the frequency of occurrence of the food items, variation of food
with the size of the predator, depth of water, season, and locality;
on the number of individuzl fish of each species destroyed by tsout
and lawyers; and on the calculated volume of food preceding diges-
tion. The lake trout and lawyers are campetitors for the same food,
and are both predators of the commercially important Coregonidae.
The lawyer through its consumption of invertebrates is also a food
competitor of the Coregonidae.

The large number of Cottidae secured from the lake trout and
lawyer stomachs made possible a report on the distribution of three
species, Cottus cognatus, Cottus ricei, and Triglopsis thompsonii in
Lake Michigan. The number of records previously published from
Lake Michigan was surprisingly small because these species are only
rarely taken by commercial fishing gear. '

SPECIAL SURVEYS

Potagannissing Bay Investigation—The repeated insistence by
sport fishing interests that commercial fishing operations should be

rohibited 1n the Potagannissing Bay area of northern L.ake Huron
In order to protect game fish led to the passage of a resolution by the
Michigan State Senate requesting the Michigan Conservation Com-
mission and a representative of the United States Bureau of Fish-
eries to conduct an exhaustive survey of the fishery conditions in
that region. A preliminary survey was made by Dr. Van Oosten and
Fred Westerman of the Michigan Conservation Department from
May 28 to June 2. A program of weekly sampling was instituted
and was carried on by conservation officers, to determine the species
-composition of commercial trap net catches and particularly to ascer-
tain how extensively game fish, especially black bass, occur in these
mnets. Subsequent visits to check the progress of the investigation
-and to amend the program were made by Bureau representatives dur-
ing the periods from %uly 16 to 21 and August 6 to 10. The investi-
gation will be continued throughout the winter season. Following an
analysis of the data, recommendations for the regulation of the fish-
-eries of the area will be formulated.

Lake Erie gill net investigation.—In August 1936, the gill net fish-
-ermen operating in the State of Ohio waters of Lake Erie secured
8 court injunction which restrained the Conservation Department
from enforcing the law regulating the size of mesh in small-mesh
nets. The fishermen held that their admittedly illegal nets were not
-catching more illegal fish than the 10 Igercent; permitted by law. At
the request of the Ohio Conservation Department and the Ohio Gill
Netters Association an agreement was made on March 31, 1937, that
provided for an investigation by the United States Bureau of Fish-
eries, Dr. Deason was in the field from April 7 to May 6 and from
‘October 21 to November 6 collecting data on the relationship of the
size of blue pike-perch, yellow perch, and saugers and the v£ume of
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the catch to the size of the net mesh. The mesh sizes of the nets
studied ranged from 294 to 218} inches. On the basis of the 1937 and
earlier (1927-28) gill net studies, the Bureau will recommend a
definite mesh size fgor gill nets used for all species commonly taken
in small-meshed nets, and will recommend also an upward revision of
the present legal size limits for blue pike-perch and saugers in order
to provide better protection for spawning females. It 1s not antici-
pated that the recommendations will differ materially from those
made by the Bureau at an earlier date,

Another phase of the gill net investigations was the experimental
study of the shrinkage of gill net twine. The adoption of the flexible
steel rule, developed by the National Bureau of Standards, and the
further legal provision that net mesh must measure full size at all
times, whether new or old, wet or dry, caused considerable controversy
over the allowance which should be made for shrinkage in ordering
new netting. At the request of the fishermen, who provided the neces-
sary materials, experiments are being conducted to determine the
maximum shrinkage, rate of shrinkage, and the relative importance
of water and of several preservatives in inducing shrinkage.

The differences among various methods of measuring gill-net
meshes (stretched measure, 1 pound strain on 1 mesh, 1 pound strain
on 3 meshes, 8 ounce strain on 1 mesh, and National Bureau of
Standards flexible rule) are being determined experimentally. This
information will be submitted to the fishermen and conservation
officials of those Great Lakes States that have recently adopted the
flexible rule as the legal method for determining the size of gill nets.

SHELLFISH INVESTIGATIONS
Dr. PauL 8. GALTSOFF, in charye

Opyster fishing continues to occupy a prominent position among
the fishery industries of the country in spite of serious handicaps
caused by the ever increasing depletion of natural oyster beds, de-
struction of valuable oyster bottoms by pollution, and depredations
by natural enemies of the oyster. Dissemination of knowledge re-
garding the life history of the oyster has resulted in wider recogni-
tion of the fact that a system of oyster cultivation is necessary for
maintaining the productivity of present resources.

Since success in the cultivation of oysters depends on knowledge
of local conditions and good ?udgment n applying to them the basic
principles of oyster culture, the shellfish investigations of the Bureau
of Fisheries are conducted alon% the following lines: physiological
studies, dealing primarily with the propagation and nutrition of oys-
ters; ecological investigations, which provide answers to questions
regarding the suitability of various waters to oyster culture; pro-
tection of oyster bottoms against starfish and other enemies; and
investigations of the effect of trade wastes on oyster bottoms.

The first line of attack supplies the basic knowledge concerning
the requirements and activities of the oyster which is essential for
the practical oyster grower. FEcological observations made in 1937
in Long Island Sound and in the inshore waters of Virginia, North
Carolina, Alabama, and Florida have been of great value to State
authorities and private oyster organizations in transplanting seed
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and planting shells. Studies in. the life history and distribution of the
starfish disclose the inadequacy of present methods of control and
demonstrate that in Long Island Sound control is an interstate prob-
lem. Experiments with the use of chemicals in the eradication of
starfish are very promising and indicate that chemical control may
soon be put on a practical basis. The work on %mlp mill pollution
provides convincing evidence of the toxicity of pulp mill effuent with
the result that practical steps are being undertaken by interested
parties to abate this hazard.

PHYSIOLOGY OF THE OYSTER

Physiological investigations on the oyster were carried out by Dr.
Galtsoff and staff at the Woods Hole, Mass,, laboratory. Studies were
continued on sex changes in adult oysters, accumulation and storage
of iron in oyster tissues, and the effect of industrial pollution on
respiration.

ex changes.—The work on sex change was undertaken with the
view of obtaining additional evidence of sex reversal in adult oysters.
Methods used by previous investigators are open to criticism. The
method of comparing sex ratios of oyster populations is obviously
inadequate where both types of change—from male to female and
from female to male—are involved. The method of examining the
gonads of living mollusks through holes bored in the shell is ob-
Jectionable because of the unknown effect of injury on the presumably
unstable gonad of the mollusk. .

The method used in this investigation consisted in determining
the sex of the oyster by inducing ovulation or ejaculation by in-
creased temperature and chemical stimulation (Gaftsoﬁ, 1930, Proc.
Nat. Acad. Sci., 16, No. 9, pp. 555-559). Of each of the 202 adult,
oysters tested at Woods Hole during the summer of 1936 an indi-
vidual record of the spawning reaction was obtained and the dis-
charged products were examined under a microscope. Each oyster
was then measured and marked by engraving a number on its right
shell. Elaborate precautions were taken to avoid any possibility of
mismarking. Oysters were then transferred to Milford, Conn., where
they were kept in large tidal tanks. ‘

During the summer of 1937, the sex of these marked oysters was
redetermined by the same method used in 1936. It was found that
9.7 percent of the oysters had reversed their sex. The percentage of
reversals was considerably higher among females (18.1 percent) than
among males (8.0 percent). The mortality during the year was only
7.04 percent, probably a normal death rate among adult oysters.

As previous observations by Dr. Galtsoff have shown, ovulation of
the female is accompanied by typical rhythmical contractions of the
adductor muscle and passage of eggs through the gills, while in the
male ejaculation proceeds through the cloaca and does not involve
specific behavior of the adductor. In the sex reversed males the
physiological set-up of the organism changes with the change of
sex and a typical female reaction develops. In several instances
however, the development of this reaction lagged, the newly formed
female still acting as a male by discharging eggs through the cloaca
and failing to develop rhythmical contractions of the adductor. Its

mograph record could easily have been mistaken for a male re-
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action. A month later a typical female reaction was fully established.
Another sex reversed male had a fully developed muscular reaction
but the discharge of eggs continued through the cloaca, indicating
a deficiency in the mechanism which forces eggs through the gills.
All sex reversed females reacted as true males. From these observa-
tions the conclusion is reached that the female reaction has developed
as a secondary adaptation which provides a mechanism for the dis-
persal of eggs through the water.  The male reaction is regarded as
a primary sex reaction of the oyster.

A hermaphroditic oyster found among a group of new oysters
tested during the summer had an atypical reaction possessing the
characteristics of both sexes. This oyster discharged Eoth eggs and
sperm and was capable of self fertilization.

Present observations which establish a sex reversal in adult oysters
occurring simultaneously in both sexes can be explained by assuming
that the changes of the fundamentally bisexual gonad of Ostrea
virginica are controlled by some hormonic system in which the de-
velopment of one sex or another is inhibited. Whether these changes
are Eereditary characters which occur only in a certain group of in-
dividuals remains to be demonstrated by further observations. Since
abnormal sex ratios have been observed in adult oysters grown on
natural bottoms, understanding of the factors controlling the change
of sex is of obvious practical significance to breeders and may
valuable for the maintenance of spawning grounds. :

Accumulation and storage of iron—The possibility of increasing
the iron content of oysters by keeping them in water to which iron
oxide was added was demonstrated in a series of experiments con-
ducted in the laboratory at Woods Hole and in tidal tanks at
Milford. In the latter place iron was added to sea water by sus-
pending several pounds of nails in bags. There was considerable
discoloration of the water due to the presence of suspended particles
of iron hydroxide, but there was no material increase in the amount
of iron in solution. In several instances upon the addition of iron
oxide the amount of iron in solution even decreased. The accumula-
tion of iron in the tissues of the oyster gradually increased, however,
rising. during a 6-month period from about 150 mg to more than
1,000 mg of iron per kilo of dry meat. Histological analyses proved
that iron oxide particles are absorbed by the blood cells of the gills
and are carried away and stored in the mantle and in the anterior
part of the body. ‘ L )

Effect of industrial pollution on respiration.—Suspecting that
phenol salts may be the toxic 'substances of f?ulp mill waste which
affect the oysters, a study was made of the effect of pure phenol on
respiration. Using the technique developed in previous years the
oxygen consumption of the oyster was measured under normal condi--
tions and in water containing phenol in concentrations 1:20,000;
1:1,000and 1:500. The results show no significant changes in the rate
of respiration in the presence of this substance.

OYSTER OULTURAL STUDIES

Prediction of spawning and setting in Long Island Sound.—The
development of methods for accurately predicting the time and inten-
sity of setting of oysters in Long Island Sound was one of the prin-
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cipal investigations carried out at the Milford, Conn., laboratory by
Dr. V. L. Loosanoff and James B. Engle. To obtain a broader knowl-
edge of conditions governing the survival of oysters in the Sound and
Its tributaries, a study of the physical and biological factors was
undertaken on a much larger scale than had been carried out during
Previous years.

For observations on temperature, salinity, conditions of oyster

sonads, presence of larvae in the water and their setting at various

epths, 23 stations were established in Long Island Sound proper
from a point opposite the mouth of Saugatuck River in the west to-
Joshua Point in the east. All these stations were visited every week
during the spawning and setting season.

Regardliess of the fact that much work on the biology of the oyster
has been carried on in local waters, no attempt has ever been made to
conduct a systematic study of oyster setting in Long Island Sound
proper. To fill this gap it was decided to determine the beginning and
end of the setting period, the intensity of setting throughout this
Period, the intensity in relation to depth, the correlation between set-
ting and the temperatures and salinity of water, and finally, the rate
of survival of recently set oysters in different parts and in different
depths of Long Island Sound. For these studies two oyster-seed pro-

ucing areas located about 5 miles apart were chosen. The so-called
Stratford Point area represented the natural oyster beds where little-
or no cultivation of oysters is carried on. Welch’s Point area, on the
other hand, was located in the center of cultivated grounds. In the
Studies of setting in each area, wire bag collectors of uniform size and
Containing approximately the same number of shells were used. The-

ags were removed from the water at semiweekly intervals and
Te}}laced by unused duplicates.
. From the analysis of this year’s observations as well as from the
Information already in the files of the station it may be concluded that
the salinity of bottom water, which is subject to only slight seasonal
changes throughout the year and remains virtually the same from year
to year, is not a factor responsible for the success or failure of spawn-
Ing and setting of oysters in the Sound. It was also noted that during-

e summer of 1937 spawning occurred at a temperature of less than

20.0° C. (68° F.) which had been regarded previously as the minimum

emperature required to induce this act under natural conditions. The
fivst and general spawning of oysters in the Sound took place on July
2 and 8. It was followed by a setting which was first recorded on
July 17. Subsequent heavy settings in July and early August con-
tinued without interruption for 8 weeks. The last and rather light
Setting occurred on September 20. Examinations of spat collectors
disclosed that setting took place from mean low water to a depth of 70-
eet, but was heavier in shallow water. The first set in some places
8mounted to 10,000 spat per bushel, but mortality caused by attacks
of starfish and drills ranged from 93 to 100 percent.

To assist the oyster growers of Long Island Sound in obtaining the:
best set, information accumulated by the laboratory staff was sum-
Marized and issued in weekly bulletins which were distributed through

e cooperation of the Connecticut Shellfisheries Commission. The:

ulletins contained statements resarding the condition of oysters,.
Changes in water temperature, and expected time of spawning and
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setting. A large number of oystermen availed themselves of the
opportunity to obtain these data and used them to advantage by plant-
ing shells at the proper time and place. It is planned to continue this
practice and if possible to extend it to a larger area.

Control o{ starfish—Observations on propagation and feeding of
starfish in Long Island Sound were continued. The fact that star-
fish were responsible for the destruction of the greater part of the
early oyster set in the summer of 1937 clearly demonstrates the im-
portance of these studies for their control. It was found that star-
fish spawned on or about June 15 at a temperature of 15.0° C.
(59° F.). Setting began on July 7-8, and continued until September
20. The heaviest setting occurred from the middle of July until the
middle of August. As in the case of the oyster spat, the newly set
starfish were more abundant in shallow water although setting took
place at all the depths from low water mark to 70 feet.

Experiments on chemotropism of starfish were concluded in the
fall of 1937. These experiments sustained the conclusions arrived at
in 1936, when the largest part of the experimental work was done,
that the chemical sense of starfish is poorly developed. Usually a
starfish does not detect the presence of-food until it comes in actual .
contact with it.

It has been the general practice of oystermen to use boiling water
or steam to kill starfish brought up by mops, an expensive proce-
dure because of the large quantities of fuel used to maintain water at
the boiling point. In the belief that water of much lower tempera-
ture woultfi kill starfish, a series of experiments was undertaken to
determine the minimum lethal temperature for these animals. It
was found that a temperature of 50° C. (122° F.) was sufficient to
kill the starfish and that the use of boiling water is therefore
unnecessary.

Although it is well known that starfish do not occur in water of
low salinity, the limits of tolerance for this species have not been
determined with accuracy. Experiments undertaken to provide this
information disclosed considerable individual variations in the ability
of starfish to withstand brackish water. When subjected to a salin-
ity of 14.00 parts per thousand some of the starfish died in 3 days
while others survived 13 days. The limit of tolerance is probably
around -16.00 parts per thousand, for in this dilution of sea water
some animals were kept alive 2 months.

At the request of Virginia oystermen a survey of the distribution
and abundance of starfish in the lower Chesapeake Bay was made
in March. The investigation revealed that starfish were confined to
the area south of a line drawn from New Point Comfort to Cherry-
stone Island. The largest concentration was found near York Spit
Light. Other areas of heavy infestation were found 3 miles south-
east from Back River, 3 miles north of Little Creek, and in the
vieinity of Old Plantation Light. The starfish population was not
uniformly distributed, being on muddy bottoms where there was an
abundant supply of small clams, Mulinia lateralis, upon which they
were feeding. No starfish were found on oyster bottoms located in
the areas of low salinity. In April, with the rise of water in the
rivers emptying into the Chesapeake Bay, the starfish population
withdrew toward the mouth of the Bay.
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Effect of pulp mill pollution on oysters—At Yorktown, Va., Dr.
Walter A. é)hipman, R. O. Smith, and L. L. Garriss were engaged
In investigating the cause of the decline in oyster production in the
York River. Studies of the effects of pulp mill pollution on oysters
are an important part of this investigation. '

Confirming the results obtained in 1935 and 1936, observations
made during this year showed that oysters in the York River below
Claybank were healthy and marketable, while those above that point
were extremely poor and unfit for market. The shells of the upper

ork River oysters are much thinner than those of the lower York

iver oysters and the meats are much more watery. The oysters
of the Piankatank River which are studied for purposes of com-
parison were found to be in excellent condition. Chemical tests of
the glycogen content bear out the observational data. During the
Year the fluctuations in the glycogen content of the three groups of
Oysters were as follows: Upper York River, 1.65-1.88 percent;
Lower York River, 2.65-5.28 percent; Upper Piankatank River,
2.97-5.44 percent. i

Remarkable improvement was found in the condition of oysters
transplanted from beds in the upper York River to other localities.
The shells were strengthened by deposition of lime, the meats “fat-
tened,” and the green color of the meats had disappeared.

Additional samples of oysters were taken this year from various
parts of the York and Piankatank Rivers and from other areas
throughout the lower part of Chesapeake Bay for a study of the

i1stribution of Nematopsis, a gregarine parasite known to infest
Oyster tissues. It was found that the parasite infestation was quite
Zeneral and that oysters from many areas containing good market-
able oysters were infested, indicating that the poor condition of
the upper. York River oysters could not be attributed solely to
parasite infestation.

The hydrographical conditions of the York and Piankatank

1vers were observed regularly throughout the year following the
Same general program described in Progress in Biological Inquiries

or 1936. Measurement of current velocities and of the tide in the

Upper York River was completed. Analysis of the completed data
Indicates that there is little nontidal current (average 0.04 knot
ownstream) and that the York River is primarily an estuary. It
Was found that the mean range of tide at West Point was 3.0 feet.

Comparative chemical analyses of the three main effluents of the
Pulp mill at West Point disclosed considerable difference in the
amount of phenols, total solids, and biochemical oxygen demand of

e three effluents. )

In view of the fact that it is impossible for the oyster to feed

uring the time the shell is held closed, observations were made of

e hours per day that oysters remained open in various localities.

he oysters kept in the river were connected to recorders and their
activities under natural conditions observed. It was found that the
Oysters of the upper York River were not open as many hours per

ay as the oysters of the lower part of the river, the averages
being 15.28 hours per day for the upper York and 20.81 hours per
day %or the lower York.
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Physiological experiments consisted of -studies of the effects of
pulp mill effluents on the respiration and feeding of oysters. Con-
‘tinuous records of the pumping activity of oysters show marked
reductions in the amount of water pumped in concentrations of 1
part per thousand or stronger of liquor from the diffuser building.

Studies employini,r the carmine cone and drop counting methods
-of measuring the ciliary activity of oysters showed that very dilute
.concentrations of the effluent from the diffuser building brought
-about depression in ciliary motion. In some instances concentra-
tions as low as 1 part in 4,000 of the effluent in sea water reduced
the rate of flow after exposure of 2 to 4 hours.

Using the drop counting method additional experiments were per-
formed at Woods Hole, Mass. Employing the oysters and sea water
-of this region results were obtained showing reductions in rate of
pumping when diffuser building liquor was added to the water sup-
plied to the oysters. The reductions observed were similar to those
found at Yorktown with the oysters and sea water of that region.
‘Tt was also found from tests at Solomons Island, Md., and Beaufort,
N. C., that the reductions in rate of flow of water through the oysters
-caused by the addition of pulp mill efluents were essentially the same
as in the experiments carried on at Yorktown. These experiments
were completed by the carmine cone technique.

Comparative studies of the physiological effects of the three main
sewer outlets of the pulp and paper mill at West Point on oysters
-show that the most toxic is the effluent from the diffuser building;
the next place is occupied by the paper mill effluent, while the dis-
charge of the sludge pond is least toxic.

Tests with dried and ashed effluent of the diffuser building indicate
‘that the material causing reduction in the rate of pumping by oysters
is organic, for drying at low temperature and then redissolving in
water materially decreases its toxicity. It was indicated by a series
of experiments that aeration of the effluent for a month did not appre-
-ciably alter its toxicity. This is of particular interest since ponding
-of the effluent for slow oxidation is the plan of a new pulp mill being
put into operation at Franklin, Va., in its endeavor to render the
waste nontoxic to aquatic life,

The effects on oysters of fractions of the effluent and pure com-
_pounds known to occur in pulp mill wastes were tested to determine
the active material of the efluent. Incomplete results indicate that
‘the turpentine condensate resulting from the recovery of turpentine
from the liquor is not particularly toxic to the oyster, nor was pure
phenol under the experimental conditions employed. Observations on
phenol salts, resins, and soaps are being continued.

Field and laboratory investigations have demonstrated that pul
‘mill effluent is toxic to oysters and that its discharge into the @orﬁ
River is primarily responsible for the decline of the oyster industry
in this area.

Studies on the sporozoan parasite of the oyster—Studies on the
:sporozoan parasite of the oyster which is very generally distributed
in coastal regions from Maryland and Virginia to Louisiana- were
-continued by Dr. H. F. Prytherch at Beaufort, N, C. Spores of this
parasite were found in the tissues of the muscle, gills, and mantle,
‘the number per oyster frequently amounting to several million. The
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mature spore (len%'th 20u diameter 11u) contains a single vermi-
form sporozoite folded twice on itself and is the resting or final
developmental stage in the oyster, ' '
Under natural and laboratory conditions the hatching of the spores:
takes place in the intestine of the common mud crabs, Panopeus
herbste and Eurypanopeus depressus after these hosts have fed on
infected oyster meats. After undergoing a cyclerof development in
the crustacean host, the parasite reaches an infective or gymnospore
stage, which is released into the water and may be carried within
the shell of the oyster by the feeding current. -
Experiments with vitally stained gymnospores show that they at-
tach to and penetrate the epithelium of the oyster gill by means of
a pseudopod projected from the central cell. Later stages may be
picked up by phagocytes and transported in the circulatory system
to nearly all parts of the body. WitE the formation of heavy, double-
walled sporocysts, the parasite has reached the characteristic resting
or dissemination stage commonly found in Ostrea virginica and var-
ious other members of the same class of mollusks. Further details
of the life history of this sporozoan will be published shortly in a
scientific journal.
. Studies of the effect of the parasite on adult oysters were conducted
in the laboratory where heavy infections could be produced. In bulk
experiments with several hundred oysters, losses of 66 to 73 percent
resulted over a period of 3 months. Kymograph records of shell
movement of heavily infected oysters showed abnormal and fre-
quent contractions of the adductor muscle followed by loss of holding
gower and death of the mollusks. The injury to the oyster host may be
due to a toxin given off by the developing sporozoites, particularly
in the sensitive mantle tissue, or to actual physical obstruction of
the circulation by the masses of enlarged, infected phagocytes found
in the blood vessels of the gills and muscle. i
Practical prevention of the infection of oysters by this parasite is
gossible by control of the primary hosts, the mud crabs. The crabs

o not migrate and can easily be removed, before the beds are planted,
by the use of dredges or scrapes equipped with fine mesh bags. The
possibility of destroying the crabs by chemicals such as copper salts,
chlorines, etc., is at present under investigation.

Investigations in Florida—An experimental study of spawning
and setting of oysters in Apalachicola Bay, Fla., was begun early
I the spring by Dr. A. E. Hopkins. Because of the warm winter
many oysters retained fully matured eggs or sperms in the gonads.
Of samples taken early in March from St. Vincent Sound and Indian

agoon, about half were mature. In the eastern portion of the bay
where the most extensive natural bars are located, only an occasional
sexually mature individual was found. A month later, in early April,
almost all specimens contained mature sex products. However, there
was no indication of spawning until the end of April and the first of
May, although for sometime greviously the water temperature had

een in general above 20° C. Spawning did not occur throughout the
entire population at once but apparently involved only a small num-
ber of individuals at a time. A scattered set of seeds was obtained
on bags of shells beginning at the end of May and continuing
throughout the summer.
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Tests were begun to determine the amount of meat present in
oysters from different grounds with reference to the inside volume
of the shells. The relative size of the shell cavity varies widely in
oysters on different grounds. The volume of the shell cavity in
100 X volume of cavity

Total volume
Total volume refers to the displacement of the entire oyster with
shells intact but free from adhering organisms.

Each natural reef appears to be distinctive in the type of oysters

roduced. For some of the reefs in Apalachicola Bay values rang-
ing from 30.82 percent to 41.83 percent w=re obtained. {(Japanese
oysters grown in the State of Washington average 52.64 percent
inside cavity.{ The volume of the cavity of the sheil constitutes a
limit to which the meats may develop, bul it is important to note
that the best meats do not necessarily come from the shells with
the largest proportion of cavity.

Oyster meats were dried at 100° C., and the dry weight deter-
mined with reference to the volume of the shell cavities in which
they lived. The following values, expressed as

100 x dry wt. in grams
Volume of cavity in c. c.

represent the average of 20 to 25 specimens from each ground early
in March before spawning had begun: St. Vincent Sound (trans-
plants), 9.048; Indian Lagoon, 11.080; Cat Point, 4.337; Porters Bar,
10.863; Picoline Bar, 9.359; Platform Bar, 5.009; St. Vincent Bar,
4.666; Peanut Patch Bar, 3.745. Oysters from East St. Andrews
Bay averaged 6.125 while Japanese oysters from Washington-State
averaged 11.782. Analyses of this type are being continued in con-
junction with observations on hydrographical factors such as tem-
perature, salinity, and pH of the water, abundance of plankton,
degree of development of gonads, and spawning, in order to deter-
mine the conditions under which the best quality meats may be
produced. :

On account of unfavorable variations in salinity and turbidity
of the sea water at the temporary laboratory at Indian Pass, neur
Apalachicola, Fla., headquarters for investigations were moved to
the Pensacola Bay region. The Pensacola Quarantine Station of
the Public Health Service was transferred to the Bureau of Fish-
eries for use as a laboratory. The main building has been equipped
with running sea water and other necessities. The location is most
favorable for oyster investigations, being within a short distance
of the extensive oyster grounds of Florida, Alabama, Mississippi,
and Louisiana, and having a supply of clear, clean sea water for
laboratory investigations.

relation to total volume is expressed as

BPECIAL SURVEYS

Effect of dredging opcrations in Buzzards Bay.—At the request
of the U. S. Engineer’s Office, a special survey of oyster beds in
Buzzards Bay was made by Dr. Loosanoff with the view of determin-
ing the condition of oysters and bottoms in the vicinity of the
dredging operations performed by the War Department at the en-
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trance to the Cape Cod Canal. Detailed information was supplied to
the Engineer’s Office as a result of this survey.

Survey of oyster bottoms in Shinnecock Bay, Long Island.—At
the request of C. E. Dimon, secretary of the Board of Trustees of
the town of Southampton, Long Island, N. Y., Dr. Loosanoff was
detailed to study the conditions responsible for the disappearance of
oysters.

yIt appears from the two surveys carried out in July and October
in Shinnecock Bay, that the largest part of this once productive

ublic oyster bottom is at present either much depleted or entirely

arren. Studies of conditions existing in the bay %)ailed to establish
valid reasons why oysters could not be cultivated in that body of
water. The presence of a large number of marine animals of various
types ranging from the lowest invertebrates to fishes, and including
many species closely related to oysters, also indicates that physical
and chemical conditions in the bay are basically favorable. It seems, -
however, that the exceedingly dense growth of sea grass and hy-
droids on the bottom of the bay may%e partly responsible for the
lack of oysters in many parts of that body of water. Such a heavy
growth covering the bottom undoubtedly prevents the setting of
oyster larvae, and interferes with the circulation of water, thus
depriving oysters of their food. It is probably significant that at
the only station in the bay where oysters were found, little or no
grass was brought up in dredges. A heavy growth of hydroids at
that station was probably responsible for the poor growth of oysters.
The abundance of starfish and drills is considered another factor
re?onsible for the disappearance of oysters from the bay.
cecording to the town’s regulations the oyster bottom ot Shinnecock
Bay is public property, no private ownership of the oyster grounds
being permitted. Because of the almost complete disappearance of
oysters, however, members of the community derive little benefit from
the resource. The present regulations are therefore of sentimental
rather than of practical value. The very fact that the oyster grounds
are public property may be responsible for the disappearance of
oysters. Oystermen who make their living from public beds take,
as a rule, very little care of them. No regular shell planting is prac-
ticed, and no attempts are made to combat oyster enemies such as star-
fish and drills. As a result, these oyster bottoms which have been
very prolific in gast years are either entirely barren or show a marked
decrease in yield. Because of lack of cultivation, oyster grounds are
being gradually covered with debris and a dense growth of sea grass
and hydroids, which make them unsuitable for oyster growing. :

Considering the facts that Shinnecock Bay is at present virtually
devoid of oysters and that the Board of Trustees has no funds to
engage in oyster cultivation it is recommended that the bottom of the
bay be leased to persons depending upon shellfisheries for a livelihood
so that planting, cultivation, and protection of oysters may be
resumed.

Pollution of water in Cherrystone Inlet, Va—Upon the request of
the Virginia Commission of Fisheries, investigations were carried
‘out by Dr. Chipman to determine the cause of the high mortality of
crabs and fish 1n Cherrystone Inlet last summer. It was found that
“the waters in question were polluted by cannery wastes. Determina-
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tions of the dissolved oxygen content and oxygen capacity of the
water demonstrated the presence of a considerable amount of unstable
organic matter in the water in the vicinity of the ditch leading from
the cannery and exteriding into Cherrystone Inlet. From a 24-hour
period of observation of the dissolved oxygen content of the water
it was found that the dissolved oxygen in the early morning hours
reached the extremely low level of only a few tenths of a part per
million. Photosynthesis during the day brought about supersatura-
tion of the water with oxygen in the late afternoon. The low oxygen
area extended only a short distance into Cherrystone Inlet. On the
basis of observations obtained from several trips to the area it was
concluded that the high mortality of crabs and fish was a result of
insufficient dissolved oxygen in the water, a condition brought about
by the emptying of organic matter with high oxygen demand into
the inlet by the cannery.

Investigations of the periodicity of fouling organisms.—At the re-
quest of t%e. Bureau of Construction and Repairs, U. S. Navy Depart-
ment, an analysis of the fouling organisms grown on experimental
panels exposed at Cavite, Philippine Islands, and Guantanamo Bay,
Cuba, was undertaken under the direction of Dr, Galtsoff. The work
consisted in identifying the principal fouling groups and determinin
their abundance and the sequence of their appearance. The wor
was begun in September at the U. S. Fisheries Laboratory at Woods
Hole and is being continued now by G. Robert Lunz, Jr., at the
Charleston Museum, Charleston, S. C.

AQUICULTURAL INVESTIGATIONS
Dr. H. 8. Davis, in charge

It is now generally conceded that proper and efficient utilization
of the fish resources of our inland waters is to be achieved only
through the adoption of a comprehensive plan of fish management
adapted to the needs of each body of water. The rapid increase in
the number of anglers coupled with the construction of thousands
of miles of new highways has resulted in such a drain on the fish
population that previous methods of more or less haphazard stoclk-
ing have proved inadequate to cope with the situation.

{i‘he neeg for the development of management plans has served to
focus attention on the lack of factual information on which such

lans must be based. Although the artificial propagation and rear-
Ing of trout have been practiced on an ever increasing scale for man
years, there is little information on the survival of hatchery fish
after being liberated in natural waters., There can be no question
that stocking with legal trout shortly before and during the open
season has been a success. There are also a few instances where stock-
ing with smaller fish is known to have resulted in a material im-
provement in fishing. In the great majority of cases, however, there
18 no evidence that artificial stocking has had a beneficial effect. On
the other hand there is considerable evidence that, in many cases at
least, stocking has had very little effect on the fish ;lwpulation and
that even in heavily stocked waters wild trout frequently make up the
bulk of the catch.
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Although it is probable that artificial stocking has been more-
Successful than is indicated by available information, the conclusion
1s inescapable that a large percentage of hatchery fish have been
wasted and that the only hope for improvement lies in acquiring in-
formation that will enable us to avoid the pitfalls of the past. It
1s a striking commentary on fish management as practiced in this.
country that while hatchery operations and methods of transporting
fish have been materially improved in recent years, the fate of the
fish after stocking has received practically no attention. We are
confronted with an anomalous situation in which a highly organized
Industry producing an extremely perishable product at great labor
and expense is almost entirely oblivious to the fate of that product
once it leaves the hatchery. Both fish culturists and anglers call for
fish, and still more fish, without any attempt to determine whether
Increased production is the answer to the almost universal complaint
that fishing is growing poorer- each year.

In view of these facts, a large part of the activities of the aqui-
cultural staff is devoted to acquiring information on the results of
Stocking and the survival and growth in natural waters of hatchery
fish as compared with wild fish. In addition to field studies, investi-

ations of Eatchery problems have been continued and arrangements.

ave been made to devote more attention to such problems in the
future.
TROUT

Test streams—The scientific work at the Pittsford (Vt.) station
under the direction of R. F. Lord has centered around the “test
waters” which are managed in cooperation with the State Fish and
Game Service. During the past 2 years three streams and one lake—
the maximum authorized by law—have been operated as test waters.
Of these streams only Furnace Brook has been operated as a test
Stream for 8 consecutive years. The total catch of legal trout in this
Stream was 8,589 in 1935, 6,995 in 1936, and 6,385 in 1937. It is
evident that in spite of heavy stocking the yearly catch is gradually

ecreasing, as is the average catch per fishing effort, which dropped
from 7.2 trout in 1935 to 6.5 trout in 1937. On the other hand it is
Surprising to find, as pointed out in previous reports, that there has
een only a slight decrease in the catch of rainbow trout, which have
not been planted in the streams in recent years and are, consequently,
entirely dependent on natural propagation. As a result of the much
reater decrease in the catch of brook trout the proportion of rain-
lgws in the total catch rose from 34 percent in 1935 to 38 percent in

37.

During the past season a field census station was operated on

urnace Brook every week end to obtain accurate information on
the marked trout taken by anglers. These fish were over 6 inches
long when planted as yearlings in the fall of 1936. Although only

- percent of the marked fish planted were reported by anglers, a
creel check showed that approximately 50 percent of the marked

h taken were overlooked. This would indicate that of 5200 legal
fish planted in Furnace Brook during the fall of 1936 only about

4 percent apveared in the anglers’ catches the following season.
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There is, as yet, no information on the fate of the remaining 86
percent.

On an acreage basis it is estimated that the total production of
trout in Furnace Brook was 45.55 pounds per acre in 1935, 37.45
pounds per acre in 1936, and 37.17 pounds per acre in 1937.

It is interesting and most encouraging from a fish management
standpoint to find that, although the number of anglers was much
greater early in the season than later, there was very close agree-
ment throughout the season between the percentage of angling effort
and the percentage of fish taken. In other words, the average catch
per fishing effort was remarkably constant throughtout the season.
This provides strong support for the view that where conditions are
favorable for trout it should be possible to maintain good fishing up :
to the end of the season, even in }mavily fished waters,

Growth and food studies on St. Mary’s River—St. Mary’s River,
a trout stream near Vesuvius, Va., in the George Washington Na-
tional Forest, was stocked with marked brook trout above the falls
(impassableg and with marked rainbow trout below the falls in 1935
and 1936. Owing to the poor growth of the fish, the stream was not
opened to fishing in 1937 and thus afforded an opportunity for a
study of the trout population by E. W. Surber and Dr. J. S. Gutsell.
The fish were caught almost exclusively by angling and most of them
were returned to the stream after examination,

It was found that brook trout planted in 1935 had grown to an
average length of 5.6 inches in April, 6.2 inches in July, and 6.6
inches in November. Only a few rainbows planted in 1935 were
caught but the 1936 planting was well represented. These fish aver-
ugeg 6 inches long in Apnl, 6.8 inches in July, and 7 inches in .
November.

An examination of the stomach contents of brook and rainbow
trout caught in May 1936 showed that the number of terrestrial in-
sects greatly exceeded that of aquatic forms. Of special interest
was the evident importance of crayfish as a trout food and the
presence of considerable quantities of algae in the stomachs of rain-
})ow trout. Parasitic nematodes were found in nearly all stomachs
of both species of trout. These worms were present in considerable
numbers and may be responsible, in part at least, for the slow growth
of trout in this stream.

Pisgah Forest project—The experimental fish management project
in the Pisgah National Forest (N. C.) has now been in operation for
over a year in cooperation with the U. S. Forest Service. The project
is under the supervision of Wm. M. Keil, of the Forest Service, while
the biological work is being conducted by Thomas K. Chamberlain, of
the Bureau of Fisheries staff.

A detailed survey of the streams under management has been com-
pleted and maps prepared showing the physical characteristics of
stream channels and banks.

Collections of bottom samples at 51 stations have been regularly
and systematically carried out. Five of the major watersheds of the
forest are included in these studies, although most attention has been
given to the Davidson River drainage, where monthly collections are
made from 51 square feet of bottom.  Although still far from complete
for the purpose of calculating the maximum carrying capacities of
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the various streams, the results were used as criteria for setting up
the initial stocking program.

Other investigations in this area include studies of the food of
trout and other fish, collections of scales from brook, rainbow, and

rown trout to be used in a comprehensive study of the growth of both
wild and hatchery-reared trout in natural waters, and studies of the
Survival of trout after planting and their adjustment to the new
environment, with special attention to the effect of winter conditions.

The Davidson River rearing station, constructed by the Korest

ervice, was operated very successfully. Sufficient trout of various
ages and species were produced to carry out the stocking program as
Originally planned. Most of the fish were planted at 9 months of age
and were as large as the average wild fish in their second and third
years. While this growth rate cannot be expected to continue, these
fish have at least been started in their new surroundings with strong,
healthy bodies and a year’s advantage in size. Specimens examined
2 to 3 months after planting were in excellent condition and compared
favorably with wild fish in the same stream.

The Pisgah National Forest affords exceptional opportunities for

sh management studies, since all streams can be opened or closed to
fishing whenever desired and a complete check can be made of anglers®
catches. The streams are patrolled regularly by Federal game ward-
ens and there is little poaching.

Climatic and water conditions are also exceptionally favorable for
Management studies. The district has one of the heaviest rainfalls in
the United States and participation is normally regular throughout
the year. The comparatively short, mild winters allow a long grow-
Ing season for fish and opportunities for studies of fish and fish food
Organisms that are not possible in more northern sections. Among
the problems that are under investigation in this area is the extent to
which both brook and rainbow trout of various ages and sizes migrate
downstream when planted in the smaller and higher tributaries. The
results of these studies will have an important bearing on the advis-
ability of establishing so-called nursery streams that are closed to
fishing on the assumption that the trout on reaching a certain size
will descend to larger waters where they will be an important factor
In maintaining the supply of legal trout. .

Experiments are also under way to determine the stocking intensi-
ties of trout of various sizes that will })roduce most satisfactory re-
sults and the effect of various types of stream improvement on the
production of fish and bottom food organisms. Inseveral streams only
marked trout of uniform size were planted so that it will be possible
to get reliable data on the growth and survival of these fish.

5alifomia trout investigations.—The investigational program of
this unit was continued under the direction of Dr. P. R. Needham,
and good progress has resulted in spit,e of several changgs in per-
sonnel and program. A. C. Taft resigned from the position of as-
Sistant aquatic biologist in January 1937, to become Chief of the

ureau of Fish Conservation of the California Division of Fish
and Game. This position was not filled for the remainder of the
iscal year. As a consequence, the coastal stream steelhead investiga-
Uons were turned over to the State Division of Ifish and Game to
e continued under the direction of that agency. Investigations at
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the Hot Creek Rearing Ponds Project were concluded June 30, and
investigations on the survival rates of hatchery-planted trout by
means of the Convict Creek experimental stream, operated in co-
operation with the U. S. Forest Service, were substituted as a major
project. _

Twenty-three plants of brook, brown, and rainbow trout were
made during the season of 1937 in the experimental stream. Va-
rious age groups were used, and plantings were made under vary-
ing predator conditions to determine survival rates over varying
intervals of time. Several of the experiments were failures because
of faults in the physical set-up, such as holes under dams and
clogging of screens. The information obtained during this first
year has pointed the way for future operations and the biological
data have provided definite guides for stocking programs. From
the successful experiments it was determined that hatchery-reared
advanced fry suffer great losses in wild waters, but that hatchery
fish from three to four inches long show a high survival. Brown
trout did better than the other species with rainbow trout next in
order of success in the experimental plants. Studies of condition
factors showed that hatchery-reared fish lost weight after planting
and a measure was determined for the optimum stocking intensity
in relation to the food supply.

In one section a survival of 100 percent was obtained following
a plant of rainbow trout based on the table developed by Dr. G. C.
Embody. In another section, stocked with 1,000 advanced cut-
throat fry, only 34 fish survived to the end of the season. The
presence of 10 wild predatory trout was responsible for the heavy
losses.

In future operation it is planned to divide the experimental
stream into a smaller number of sections. Emphasis will be placed
on planting experiments with rainbow and brown trout.

Boat catch records were again obtained from anglers fishing
Convict Lake. The catch per unit of effort rose slightly from 0.21
fish per hour in 1935 to 0.27 fish per hour in 1936. A total of 365
trout were reported by 286 anglers in the 1936 season while 184
anglers took only 167 trout in 1935,

Of the trout caught in Convict Lake in 1936, over 49 percent were
unmarked rainbows and approximately 48 percent were brown trout.
Only seven marked rainbows from the plant of 2,014 (average length
5.67 inches) planted in July 1935, were reported ‘caught by boat
fishermen in 1936, while 849 of these fish were catught in the season
of 1935. Therefore, in 2 seasons’ fishing a total of only 356 trout,
or approximately 18 percent, of the 2,014 planted in 1935 have been
reported caught. However, such a low survival may prove to be
more apparent than real, since fish planted in the lake can easily
leave through either the inlet or outlet. Several reports were ob-
tained of marked rainbow being caught as much as one-half mile
below the lake.

Cooperative investigations with the U. S. Forest Service were
continued in the national forests of California, Oregon, and Washing:-
ton. A survey was completed and stocking policies were developed
for the headwaters of the South Umpqua River above Tiller, Oreg., in
the Umpqua National Forest. In addition, complete angling catch
records were taken on Fish Lake by the Forest Service. Fish Lake,
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with an area of approximately 90 acres, lies at the very head of the
Umpqua drainage. A total of 5,946 trout were reported caught, of
which 5,878 were rainbow'and the rest, eastern brook trout. The
catch per angling hour was 4.18 fish. The total catch weighed 1,821
pPounds which is a production of approximately 20 pounds of trout
Per acre of water area. The average length of the fish taken was
about 914 inches with an average weight of approximately 5 ounces.
In 1935 and 1936 a total of 40,000 eastern brook trout were planted
in Fish Lake, yet as noted above only -68 of this species were re-
ported caught.

Through cooperative work in the Willamette National Forest in
Oregon, a total of 174 lakes have been surveyed in the last 2 years
and stocking policies recommended.

The U. S. Forest Service also financed the collection of catch records
on Squaw Creek, a tributary of the Pit River in the Shasta National
Forest. While no records were obtained for the month of May it
Is estimated that they are about 98 percent complete for the remain-
der of the season. A total of 2,497 rainbow and 7 brown trout were
reported taken. The average catch was 7.4 fish per angler. Of rain-
bow trout taken, the 6- to 8-inch group formed 48.70 of the total
and the 4- to 6-inch group 29.75 percent. Fish over 10 inches long
made up only 5.3 percent of the ralnbows caught. It is interesting to
note that in the 4-year period from 1933 to 1936, 140,000 brown trout
were planted in Squaw Creek. The fact that only 7 trout of this
Species showed up in the catch is strong evidence that conditions
In Squaw Creek are not suited to brown trout and that the fish
planted in this stream were wasted.

Introduction of Mewxican trout—~In May 1937, Dr. P. R. Needham,
accompanied by Fred Johnson of the U. S. Forest Service, made a
trip to the Santo Domingo River in Baja California, Mexico, to secure
living specimens of the southernmost coastal rainbow trout, Salmo
nelsoni. The effort was highly successful and 50 fish were trans-
ported to the State hatchery at Forest Home in Southern California.
These fish are to form the nucleus of a hatchery brood stock of this
strain of trout. Efforts along this line are considered well worth-
while since it is hoped that these fish may be adapted to warmer
water than other species of trout and that they also may prove to be
nonmigratory. As soon as sufficient numbers are obtained, both
laboratory and field experiments will be conducted to determine their
true character and range of adaptability to varying stream conditions.
 Nutrition studies—Studies on trout nutrition have been continued
at Cortland, N. Y., by Dr. C. M. McCay and A. V. Tunison. Two
methods of attack upon the problems have been employed. The first
attempts to improve current practices by the introduction of new
feedstuffs that are available in large quantities and by improving
the quality of the mixtures in current use. The second attempts to
secure fundamental data in the fields of biochemistry, growth, and
Physiology in the interest of providing a sound basis of true science
for guiding our changing practices. The study of disease at the
Cortland Hatchery has been of minor importance since this involves
Special techniques that are not available. However, some attention
has been given to diseases as they have arisen from time to time
In the course of the other studies. :



58 U. S. BUREAU OF FISHERIES

A better knowledge of the phenomena of growth whether of the
entire body of the fish or of the component parts and their composi-
tion, is essential for a science of fish culture. For this reason four
species of trout—rainbow, brook, lake and brown—have been under
constant observation for 5 years. These four groups have been fed
the same diet and kept under similar conditions in regard to the
water supply. Growth curves for the four species under these con-
ditions have been very similar. Increases in body weight have con-
tinued throughout this period but this growth rate has declined with
succeeding years. This indicates that growth is determinate in fish
although the cessation of increase in the size of the body is in a much
later period of the life span than it is in higher mammals.

In the course of this long-time experiment certain species differ-
ences have been observed. All except the lake trout spawned at a
normal age but this species did not spawn until September of 1937
when nearly 5 years of age. As the groups have become older there
has been a tendency to develop ulcer disease and for individuals to
die at about the spawning period in all groups except the lake trout.
All of the brook trout have now died. The males of this group died
before the females. The eggs from all groups have been consistently
inferior and smaller than those from the same species held in ponds.

The (iuestion of the rate at which an animal should grow in order
to develop the strongest body possible is one that is attracting in-
creasing consideration in many fields of animal nutrition. No one
desires to push the growth of an animal to the extent that he pro-
duces weaklings. One of the most difficult problems in the field is
to determine what constitutes a weak animal in terms of the organs
of the body and to detect weak organs that are unable to share in
the growth of the body when that growth is unduly accelerated.
For the above reason studies have been made of the rates of growth
of the organs of the bodies of four trout species during the fingerling
stage.

In this study the weights of the eyes, livers, hearts, and gastro-
intestinal tracts of trout were determined on April 16, July 9, and
October 1. Part of the trout had been retarded in growth and part
made to grow as rapidly as possible under our conditions. It has
already been demonstrated by investigators working with other spe-
cies that the organs of trout grow at unequal rates in comparison
with the whole body. In cases of limited available foodstuffs certain
organs, such as the eyes, are able to seize a disproportionate share
compared to organs such as the heart. Thus, in retarded trout, the
eyes grow more than the other organs and tend to represent a greater
percent of the entire body weight. Organs such as the heart, liver,
and the gastrointestinal tract represent about the same percent of
the entire body weight whether the trout has been retarded in growth
or not. In last analysis these organs and their composition probably
determine whether or not the trout that are planted in the streams
survive to greet the fisherman or die from their own inherent weak-
nesses. The tendency of the eyes to become a larger percent of the
entire body weight may ultimately prove of some use as additional
measurements of “condition factors.”

As an additional part of the program to extend the science and
to determine more about the relative hardiness of trout that are
produced in hatcheries, the Cortland Station has continued its study
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of the chemical composition of trout of different ages. This work
has been severely hampered by lack of both equipment and skilled
assistants but progress is being made. As this phase of the work
Progresses it is hoped to include even the egg in its early develop-
Inent because here must lie some of the secrets of producing sound
trout. Special attention is now being devoted to the exchange of
hutrients between the sac and the fry in the period just after the
eggs are hatched.

In the interest of improving the practical diets now used in the

atcheries special studies have been completed during the past year
of such products as linseed meal, meats preserved in acid, various
fish meall)s and seal meal. Linseed meal has been freed from
its poison by steaming and pressure cooking. These processes pro-
Vide a nontoxic meal that still retains the important property of

Inding water and liquids such as meat juices.

In the study of preserved meats it has been found that acids such
as hydrochloric, phosphoric, and acetic, are satisfactory especially
Wwhen their action is supplemented by that of molasses. After long
Storage of ground meats and molasses the meat tends to liquefy and
to lose some of its value probably due to the loss of factor H. No
evidence of toxicity has been discovered and the hydrolysis is only
Dartial because there is little increase in amino nitrogen. A satis-
factory method of keeping meats for long periods without spoilage,
‘Without deterioration in nutritive value and without loss of physical
Properties, has not been discovered thus far but progress i1s being
Mmade. The importance of such a development is evident since it
Would decrease the labor and the investment in refrigeration equip-
'glé_nt as well as make it possible to purchase meat at periods of low

Tices,

Salmon carcass meal has proved somewhat more satisfactory in
&l)‘actical feeding than seal carcass meal although both can be used.

hite fish meal from which much of the bone has been excluded has
been found of sufficient value to justify the additional cost of this
Special product.

The primary function of the Cortland station has been to develop
2 science of fish nutrition and to provide improved feeding prac-
tices for American hatcheries. Inevitably, however, diseases other
than nutritional ones arise in the course of such investigations. These
1ave been excluded when possible but some use has usually been
Mmade of epidemics to discover possible interrelationships with the
Nutrition. '

During the spring of 1937, the yearling and adult brook trout

eveloped ulcer disease. These were divided into groups and fed
Various vitamin concentrates and specific chemical compounds. Some
of the products fed were vitamin C, extract of pine needles, potassium
lodide, dried yeast, arsenious oxide, boric acid, borax, dinitrophenol,

allium acetate, and sulfanilamide. This heterogeneous list rep-
Tesents specific selections in a rational attack but failure resulted
N every case. The last compound, sulfanilamide, was the only one
;?acg afforded any hope of usefulness that would justify further

udy.

During the past year efforts have been continued to develop better
Methods for chemical balance studies with trout. The aim of such
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studies is to measure the fractions of foods that are utilized after
they are ingested by trout. In this work as in all projects involving
chemical techniques, progress has been slow owing to the difficulties
of the problem and ‘to the deficiency in equipment and trained
personnel.

At the Leetown, W. Va., station, an experiment was conducted
with rainbow fingerlings, to test the value of certain commercial
feeds in comparison with seal meal and salmon carcass meal manu-
factured by tEe Bureau. The dry foods were first fed at a 30 percent
and later at a 40 percent level with beef liver. The fish fed salmon
carcass meal rapidly outgrew those on other diets and at the end
of the experiment were 42.4 percent heavier than those in the best
of the other lots.

Selective breeding.—Selected lots of fingerlings were carried
through the summer of 1937 at the Pittsford station and the best
lots retained for breeding purposes. In the fall of 1937, 50 pairs of
the best available 2-year fish were mated and the eggs segregated.

Owing to the necessity for economy in operation of the hatchery,
it has not been possible to obtain maximum growth in the select
lots but the effects of breeding are nevertheless manifest in the yield
of eggs which averaged 1,370 per é)ound of fish instead of the usual
rate of 1,000 eggs per pound for fish of the same size.

BASS

The field studies on smallmouth bass begun in 1936 were continued
under the direction of E. W. Surber. These investigations are con-
cerned with much the same problems in bass streams as are the trout
studies in colder- waters. Although, as already pointed out, there is
a surprising lack of factual information necessary for the formula-
tion of fish management plans for trout waters, the dearth of in-
formation concerning bass waters is even more marked. No
systematic studies on the activities of bass in natural waters have
been feasible throughout the year and there is practically no informa-
tion on the normal productivity of bass waters. Although bass are
now being propagated on an extensive scale throughout the countr
there is little evidence that fishing for either large or smallmout
bass has been appreciably improved by stocking. Tt is probable that
natural propagation is more efficient than in the case of trout and
that there may be less need for artificial aid. This, however, is a
matter that can be determined only by comprehensive and systematic
studies carried on continuously over a considerable period. It is for
the purpose of securing such basic information that the investiga-
tions on bass streams were inaugurated and the results already ob-
tained are of great practical value.

In addition to the two experimental sections previously estab-
lished on the Shenandoah River near Berryville, Va., and on the
South Branch of the Potomac River near Romney, W. Va., observa-
tions were made on sections of similar length in the Cacapon River
near Largent, W. Va., and the North Fork of the Shenandoah River
near Strasburg, Va. Stream conditions were entirely satisfactory:
for observations on the extent of natural propagation in the South
Branch and Cacapon Rivers but in the Shenandoah and its North
Fork visibility was much poorer.. '
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. Observa+ions on spawning.—In the 1937 survey of the 3-mile sec-
tion of the South Branch 205 smallmouth nests (68.5 per mile) were
found on May 14 and 15, as compared with 142 nests found in this
Section during the 1936 survey. These nests were at an average depth
of 33.2 inches and the average distance from shore was 9 feet. The
8ggs were counted in 10 nests and found to average 1,700 to each
Nest. Very few dead eggs were found.

In the Cacapon River, the average number of nests per mile was
13.75 and in the Shenandoah River there was an average of five nests
Per mile. Owing to the turbidity it is probable that some nests
8scaped observation. Fry counts made later along the same section
Indjcated that the number of nests must have been considerably
8reater than observed. On the North Fork of the Shenandoah River
:élcuverage of five nests per mile were observed in the experimental

tion. :

In spite of these unfavorable conditions, 2 considerable number of
older bass were taken for scale studies. In the South Branch of
the Potomac River the average length of bass in their second year
Was 6.69 inches, in their third year 8.75 inches, in their fourth year
10.13 inches, in their fifth year 10.81 inches, in their sixth year 16.0
Inches, and in their seventh year 17.0 inches. In other words, small-
Mouth bass in the South Branch did not attain the legal length of
10 inches until their fourth year and of the fish of this age more than

ercent were under legal size.

_In the Cacapon River the meager data available indicate that the
Situation is éven less favorable. Of 24 smallmouth bass taken by
Angling on June 1, not a single fish was of legal size and the largest
fish taken. (9.75 inches) was in its fifth year. A 6-year fish was only
9.5 inches long.

On the other hand, bass in the North Fork of the Shenandoah
River were found to make much more rapid growth. Here 2.year

sh averaged 7.69 inches in length, 3-year fish 10.52 inches, and
fish taken in their fourth year showed ‘an average length of 12.13
Inches. It is interesting to note that the North Fork is very nearly
the size of the South Branch.

During 1987, progress was made toward placing field observations
on a quantitative basis. Counts of bass in three sections of the South

ranch of the Potomac River varying in length from 3 to 4.6 miles
8greed very closely, showing, respectively, 105, 107, and 124 fish per
Iile. In contrast only 19 bass per mile were noted in the North

ork of the Shenandoah River.

It is of interest to note that in these rivers all of the bass appear

spawn at one time and there is no evidence of later spawning ex-
tending into the month of June. In the South Branch of the

'Otomac, where the extent of natural spawning is greatest, the fry

Isappear with extreme rapidity and there seems little doubt that the

ass themselves are largely responsible for the losses.

Growth studies—Fingerling bass in the South Branch of the Po-
Omac attained an average length of 64 mm by mid-September while

e trend in the growth of fingerlings in the Shenandoah River (no-
Collections made after July 80) indicated that the bass in this stream
again would have easily outstripped those from the South Branch

ad they maintained the growth rate shown by fish collected up to-

uly 30, when the average length was 59.5 mm. In the Cacapon
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River fingerling bass averaged 69 mm in length by September 1, and
in the North Fork of the Shenandoah the average length on Septem-
ber 16, was 75 mm.

The 1937 season proved a poor one for the collection of fish and
bottom organisms because of high water from frequent rains. As a
result samples could not always be collected at regular intervals, and
the number of fish caught was sometimes inadequate.

There seems little doubt from general observation that forage
minnows are considerably more abundant in the Shenandoah River
and its North Fork than in the South Branch and Cacapon Rivers,
b]u.t ti? date the quantitative methods employed have not established
this fact.

One of the most important results of the studies on the Shenan-
-doah and South Branch of the Potomac Rivers during the past 2
years is the evidence that the latter stream is at present overstocked
with bass. That this is the case is indicated by the large number of
‘bass nests observed and the slow growth of young bass in the South
Branch. In this stream smallmouth bass do not attain the legal
length of 10 inches until their fourth year and over 42 percent do
not, reach this size until their fifth year. In contrast, bass in the
North Fork of the Shenandoah, which is comparable in size with the
South Branch, reach legal length in their third year and in their
fourth year average two inches longer than bass of the same age in
the South Branch.

The large number of nests observed in the South Branch also leads
to some interesting speculations on the effect of stocking. As pre-
viously stated, an average of 68.5 nests per mile were observed in 1937
in the experimental section. Since the average number of eggs in
ccach nest was approximately 1,700 and there were very few dead eggs -
it is evident that at least 115,000 fry per mile were produced. It is
not probable that all the nests were seen, since observations were
made only on two consecutive days, so that we may estimate the fry
produced in this section of the river at over 125,000 per mile. There
are approximately 75 miles of bass water in the South Branch and if
we assume that an average of 100,000 fry per mile were produced in
‘this area we find that it would require 7,500,000 fry to stock the
‘South Branch at the same rate as was done by nature. Even if we
reduce the estimate by 50 percent some 3,750,000 fry would be re-
-quired, which would be a large order for any hatchery.

Food studies on fingerling smallmouth bass—The stomach con-
‘tents of 1,076 fingerlings collected at monthly intervals in test sec-
tions of the South Branch and Shenandoah Rivers have been ex-
.amined. These collections permitted seasonal comparisons of the
food of growing fingerlings from the time they rose from the nests
until the end of the growing season. It was surprising to find that
10 percent of the Shenandoah River fry, averaging 10 mm long, had
consumed fish. Many of these bass had not yet completely absorbed
their yolk material. 'The chief items of food, however, were nymphs
of the genus Boetis and midge larvae. As the bass increased in size,.
fish became more important 1n the diet, except in the South Branch
where the data reflect a scarcity of forage minnows.

Bottom fauna studies—A quantitative study of the bottom fauna
in the Shenandoah and South Branch Rivers showed that the number
and weight of organisms per square foot was much less in the pools
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than in the riffles in both streams, but in pools of the South Branch
there was about twice as much food as in pools of the Shenandoah
ivers. The weight of organisms per square foot in the riffles was
considerably greafer in the Shenandoah than in the South Branch.
oreover, the former river has more-extensive riffles in which bass
can feed than has the latter.

Parasites in fingerling bass—It was found that fingerling bass
from both the South Branch and Shenandoah Rivers were infested
With parasitic trematodes that were encysted in the liver. These
Darasites were much more numerous in fish from the South Branch
than in those from the Shenandoah. Approximately 75 percent of

ngerling bass from the former stream were parasitized as compared
With about 12 percent from the latter. Bass from the South Branch
also contained many more cysts, on the average, than those from the
Shenandoah River. Considering the abundance of cysts in many
Instances, it is remarkable that there is no evidence that the para-
Sites affected the growth since the average size of infested fish was
Very nearly the same as that of the uninfested.

. Forage minnows in bass ponds.—Three ponds at the Leetown Sta-
tion were stocked very heavily with blackhead minnows before the
ass fry were introduced. Iach pond when drained in the fall con-
tained 'only a relatively small number of bass, although they were
all of large size, averaging 6.5 inches in length. The obvious expla-
hation of the disappearance of the bass fry is that they were eaten

Yy the minnows although direct observations are lacking. In view
of this possibility, it seems advisable to rear bass fry to a larger size

efore transferring them to ponds containing forage fish, or to defer
the stocking of brood minnows until the fry have attained a length
of three-fourths of an inch or more.

FISH DISEASES

Studies on fish diseases were continued by Dr, Frederic F. Fish
at the pathological laboratory in Seattle, Wash. An investigation of
urunculosis completed at Lake Madison, Mont., showed that a small
Percentage of loch leven trout were infected with the disease. Spawn-
takers, however, reported the incidence of infected fish to be much
lower than in 1984 and 1935. They also reported that the number
of fish running into the traps showed a marked progressive decline
uring those years. It appears probable that furunculosis contributed
Materially to this decrease in the loch leven trout population in Lake
Madison.  If this supposition is correct cyclic increases and decreases
In the numbers of these fish are to be expected in the future,

A program of disease control studies was instituted at the field lab-
Oratory recently constructed with the cooperation and financial assist-
ance of the Division of Fish Culture at the Bureau’s hatchery located
at Quilcene, Wash. Both preventive and therapeutic measures for
Combatting the common hatchery diseases were investigated under con-
trolled conditions. These experiments showed conclusively that fin-
gerling trout can be subjected to routine preventive treatments at
Weekly intervals without incurring any increase in mortality.

In two series of experimental infections the common protozoan
Parasite Cyclochaeta was allowed to increase to epidemic proportions

7062238 5
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and various treatments in common use were then administered to
determine their relative.value. In most cases the treatments failed
‘to produce the beneficial effects commonly ascribed to them. Com-
mon salt and the use of a malachite green solution at a concentra-
‘tion of 1,400,000 for 1 hour were more efficacious than other methods
tried but even these were not effective in checking the disease. Un-
fortunately, all exqeriments had to be terminated early in October
owing to the annual egg-taking activities at the station.

Considerable attention has been devoted to a myxosporidian para-
site Henneguya salminicola Ward, which infests the pink and silver
salmon of the Pacific coast. This parasite forms white cysts in the
body muscles which, when abundant, give rise to the condition known
locally as “tapioca.” In some sections of Alaska a considerable per-
centage of the pink salmon may be infected with this parasite.

A disease caused by a myxosporidian parasite of the genus Myz-
obolus was found among bass fingerlings and brood fish at the Bu-
Teau’s station at Miles City, Mont. It is claimed that the infection
has been gradually increasing, its occurrence being estimated at 20
percent this year. The lesions appear as conspicuous lumps on the
back and tail of infected fish. Since Myxosporidia require no inter-
‘mediate host for completion of the life cycle it is feared the distribu-
tion of bass fingerlings from the Miles City station will result in
widespread dissemination of the parasite. Studies on the parasite are
being continued in the hope of developing some practical method of
control.

The Disease Service maintained for assisting State, Federal, and
private fish culturists in the solution of their disease problems has
increased in popularity. Over 200 shipments of preserved specimens
were sent to the Seattle laboratory for diagnosis and a large number
.of shipments were also received at the Washington laboratory.

INVESTIGATIONS IN INTERIOR WATERS
Dr. M. M. Er11s, in charge,
POLLUTION STUDIES

Over 150 new localities have been investigated in the course of
the stream pollution studies made by the staff of the Columbia, Mo.,
unit during the past year, and observations have been continued at
:some 70 old stations. The routine analyses and bioassays required
to test and standardize the effluents and samples collected have oc-
cupied the time of five laboratory workers under the direction of an"
aquatic physiologist throughout the year. The combined data from
these field and Taboratory studies of pollution and polluting sub-
'stances have been applied to fisheries problems in three ways. Using
these data as a scientific background 43 major cases of stream pollu-
tion in North Carolina, South Carolina, Delaware, Virginia, Missis-
'si({)pi, Alabama, Louisiana, Texas, California, Oregon, Washington,
Tdaho, Montana, South Dakota, and New York, have been investi-
gated this year by field parties from the Columbia, Mo., unit and
reports have been §)repared, or are in the process of preparation,
for the guidance of officials and industries 1nvolved; over 200 an-
swers to queries from State officials, manufacturers and others in-
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terested in particular pollution problems have been sent out; and un-
‘derstanding of the actions of industrial pollutants, particularly of dye
Wastes, pulp and rayon effluents, petroleum waters and mine waste has
‘been materially advanced. The voluntary cooperation of many manu-
facturers in the practical application of these findings to definite pollu-
tion problems and in the following of recommendations for the elimi-
nation of pollution nuisances has been most gratifying.

This year’s work has carried the pollution survey into several new
States so that every State in the Union and all of the important river
Systems have now been included in the investigations. The field ~nd

aboratory work has been completed for the second part of the pol-
lution bulletin,

The basic physiological studies of salmonids, bass, and catfish on
Which the applications of the pollution analyses and assays are made

ave been continued and extended to include the physiological re-
actions of fishes of these three groups to the minute quantities of the
less abundant substances present in stream, lake, and impounded
waters. Extensive experimental tests utilizing special apparatus de-
Vveloped for these physiological studies have been carried on through-
out the year and are still in progress at the Columbia. laboratories,
and as a part of this work large series of catfish are being main-
tained under experimental congitions at Ft. Worth, Tex., by two
Inembers of the staff of this unit. '

These physiological experiments have directed attention to the cumu-
ative effects of prolonged exposures to very small quantities of sub-
Stances which are apparently without immediate action on the fish.
‘The tests with fluorides, for example, which are found in small quan-
tities in many waters in the southwest, have shown that continuous
eXposure to even small quantities of these salts as found in some of
the southwestern streams produces definite detrimental changes in the
Treproductive system and in the musculature of the fish, thereby impair-
Ing both the fertility of the fish and the quality of its flesh. Technical
Publications on these salts and several others will appear soon.

_The field work correlated with these physiological studies of indi-
Vidual fish has involved the investigation of bog-fed streams, streams
of glacial origin, mountain streams, and western impounded waters.
Detailed surveys of the waters of Elephant Butte Reservoir, Lake

ead, and several of the smaller western impoundments were made

uring the summer in cooperation with a committee of the National
esearch Council and definite investigational programs were initiated
at Elephant Butte and Lake Mead. This work was then continued
In several western streams, including the Colorado, Columbia, and
Upper Missouri systems. Although not yet completed, practical appli-
cations of these studies have already appeared in connection with the
Stocking programs of various western streams on which impound-
Ients are being built or are contemplated, and explanations have been
obtained concerning the unproductiveness of certain reservoirs and
Streams in these regions. Twenty-five sets of analyses and assays have
en made already for Federal and State officials to determine the
Suitability of waters from various springs, wells, and impoundments
for fish or for fish hatchery purposes, in view of the ﬁ siological
ndings now available. Special equipment, not availabﬁs eretofore,
as been devised for the mobile field laboratories, and some of the
Physiological studies of the fish can now be made in the field.
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MUSSEL PROPAGATION

The previous plantings of fresh-water mussels reported last year
have been followed and extended. The observations to date show
much better survival of the yellow sand shells than of the muckets.
This may be due in part to the fact that the yellow sand shells grow
much faster than the muckets and were more readily found. Even
local mussel diggers who had not been apprised of the plants remarked :
on the increase in young yellow sand shells in the localities where -
plants had been made. :

The program of plantings as previously outlined will be continued
during the next 3 years, 1. e., until a 5-year planting has been com-
pleted. At that time complete returns concerning the success of the
restocking program will be available. Because an objection was raised
by some ofp the manufacturers to the planting of yellow sand shells, |
fewer of that species were planted last year, but in view of the greater
survival of yellow sand shells as noted above equal numbers of sand
shells and muckets will be planted during the 1938 restocking.

ICHTHYOLOGICAL INVESTIGATIONS

Fishes of the Canal Zone and Panama—Investigations on the
Canal Zone and in Panama, begun in 1935, were continued in 1937 in
cooperation with the Gorgas Memorial Laboratory and the Panama
Canal by Dr. Samuel ¥. Hildebrand. A period of 3 months was
spent in the field. During this time the locks at the Pacific end of the
Canal were unwatered, and collections of fish were made (as in the
locks at the Atlantic end in 1935). A study of the specimens and data
is under way to determine to what extent the Panama Canal and the
locks are used as passageways for fishes, Marine fishes have invaded
the fresh water of the Canal to a surprising degree, and at least one
species has crossed from the Atlantic to the Pacific.

A study of the feasibility of attempting further introductions of
American food and game fishes in Gatun Lake (earlier attempts hav-
‘ing failed) was made upon the request of the Panama Canal Govern-
ment. It was decided that previous attempts to introduce fry had
failed because of the great abundance of small native predatory fishes.
It was therefore recommended that in the future the fish be reared
to a length of six inches or more before liberation. Extreme caution
must be exercised in the choice of species, because it is highly necessary
to conserve the native mosquito-eating top minnows, important in the
control of malaria.

General collections of fishes were made in various sections of Pan-
ama, both in fresh and salt water. The study of the fresh water
material, which is nearly complete, has resulted in the discovery of
several new species and has demonstrated that the fresh water fishes
of the Atlantic and Pacific slopes have intermingled in the Canal to
some extent and that limited hybridizing of very closely related
species has taken place. :

American Anchovies—The study of the American anchovies under-
taken by Dr. Hildebrand more than a year ago was continued as
other duties permitted. Observations on Atlantic coast species of
both North and South America are nearing completion. A few Pacific
coast species, closely related to Atlantic species, also were studied.
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The study has resulted in the discovery of several new species, in a
etter understanding of the relationships existing between the various
Species, and in a more logical division of genera.

Fishes of Tortugas, Fla—~Because of a desire expressed by the late
Dr, William H. Longley shortly before his death, Dr. Hildebrand was
requested by the President of the Carnegic Institution to complete a
Mmonograph on the fishes of Tortugas. Dr. Longley’s studies had
¢xtended over many years, but his manuscript was unfinished at the
lime of his death.

General Systematic Studies—Revisional studies of the genera of

merican fishes have been continned by Isaac Ginsburg. With the
Completion of a paper dealing with certain genera of the difficult
family Gobiidae, the majority of the species of this family in American
Waters have been worked up on a sound scientific basis. In connec-
tion with his revisional studies Mr. Ginsburg gave his attention to the
Species problem, and published a preliminary paper on this question
which is of general biological significance.

INDEPENDENT ACTIVITIES OF THE FISHERIES BIOLOGICAL
LABORATORIES

WOODS HOLE, MASS.

Although the laboratory of the U. S. Fisheries station at Woods

ole was not open during the summer, a small number of outside in-
vestigators were accommodated for limited periods. As usual, the
acilities were utilized in connection with the oyster investigations
Teported upon elsewhere. In addition, the following persons occupied
and worked in the laboratory rooms: Dr. Hugh M. Smith, associate
Curator in zoology, U. S. National Museum, working on completion
of report on fresh water fishes of Siam; Dr. Edwin Linton, Univer-
Sity of Pennsylvania, helminth parasites of fishes; . H. Barnes,
lologist, Division of Fish and Game, Massachusetts State Depart-
Ient of Conservation, perfécting the methods of hatching and rearing
],0b§ters; Dr. F. G. Hall, professor of zoology, Duke University,
issisted by Dr. F. H. McCntchson, State College, Raleigh, N. C.. and
r.J. W. Wilson, Duke University, respiratory function of the blood
of marine fishes. Lack of sufficient funds made it impossible to
Operate the laboratory on the same basis as in the years prior to 1932.

BEAUFORT, N. C.

Research.—TFacilities for the study of marine fishery problems in
the South Atlantic region were provided throughout the year by the
deaufort laboratory. The chief investigations conducted here by
the Bureau’s staff under the direction of Dr. H. F. Prytherch con-
Sisted of experiments and studies with reference to (1) the life history
And control of a sporozoan parasite of the oyster, (2) the propaga-
ton of diamond-back terrapin, and (3) the utilization of marsh areas
or mullet and oyster propagation..
ssistance was given to the following agencies, as indicated, on
Matters of importance to the fishery industries of the South Atlantic
Yegion: U. S, Engineer Department, advisability of deepening and
Maintaining Drum Inlet and Cape Lookout Inlet as an aid to the
Ishing jndustry in Core Sound, N. C.; U. S. Post Office Department,
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presentation of evidence pertaining to investigation of operations
and claims of Florida oyster promoting concerns; Virginia Commis-
sioner of Fisheries, studies o? the reproductive condition of winter
dredged crabs from Chesapeake Bay; North Carolina Department
of Conservation and Development, practical procedure for continua-
tion of oyster rehabilitation program; Duke University, construction
of biological laboratory at Beaufort, N. C., for studies of marine life
‘of this region; Union Carbide and Carbon Cor oration, corrosion
tests with stainless steel cable under marine conditions.

Laboratory facilities for marine research have been provided for
11 independent investigators from other institutions who were en-

aged in the following studies: Dr. H. V. Wilson, professor in the
%mversit of North Carolina, behavior of embryonic cells under
controlled conditions; Dr. A. S. Pearse, Duke University, crustacean

arasites and marine ecology; Dr. W. C. George, University of
%orth Carolina, blood of Echinoderms and Annehds; Dr. Henry
Vander Schalie, University of Michigan, the mollusca of the Beaufort
area; Dr. H. H. Harkins, Fordham University, attachment of Cir-
ripedia to submerged surfaces; Fred F. Ferguson, University of Vir-
ginia, morphology of marine Rhabdocoeles; W. Henry Leigh, Univer-
sity of Illinois, the parasites of marine fishes; Gordon H. Tucker,
University of North Carolina, regeneration in certain of the lower in-
vertebrates; J. Albert Fincher, University of North Carolina, cell be-
havior and embryology of sponges; John C. Ayers, Duke University,
respiration of crustacea; George W. Wharton, Jr., Duke University,
gregarine development in mud crabs,

Terrapin culture. The terrapin farm or hatchery operated at the
U. S. Fisheries biological station at Beaufort is the largest in the
world. Tt has produced more than 116,000 diamond-back terrapin
since the artificial propagation of this species was undertaken in
1909. During the summer of 1937, 11,783 baby diamond-backs were
hatched in the five concrete breeding pounds surrounding the station.
This brood after being cared for under protected conditions for a
geriod of a,pproximatefgy 9 months will be'distributed throughout the
South Atlantic region in cooperation with the various State conserva-
tion departments. Just prior to 1981 the brood stock was increased
to 1,775 females and 440 males and since then the hatch of young
terrapin has ranged from 10,060 per year to a record production of
13,245 in 1935. Capt. Charles Hatsel has been in immediate charge
of this work since its inauguration.

Though breeding of diamond-back terrapin under seminatural con-
ditions ﬁas been very successful, the general results indicate that each
adult female has produced an average of only 6.5 young per year
whereas twice this number should be expected according to previous
experiments with small lots of animals, During the summer of 1937,
experiments were conducted under the direction of Dr. Prytherch in
which the brood stock was distributed in the breeding pounds in
different concentrations and in varying percentages of each sex. It
was found that the ratio of males to females, though varying from
1 to 2 to over 1 to 6, had no noticeable effect on egg production in
the different pounds. The principal factor appears to be the de-
gree of crowding of the brood stock as shown by the results from
3 similar pounds in which the hatch per feMale was 3.0, 6.2, and 9.3
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:Yitl; concentrations of 521, 482, and 310 adults per pound, respec-
1ve y.

. The best results were obtained when 310 adult terrapins were con--
ned in a pen 60 feet square, at a ratio of 1 male to 6 %)em.ales. This:
lot produced a total of 2,511 young. Two recent collections of wild
Stock, aggregating 342 invididuals, show that when the terrapin con-
Bregate at the natural breeding areas there is a sex ratio of approxi-
Mately 1 to 6. Of further interest.in thjs connection is the fact that
terrapin previously reared from the egg to sexual maturity at the.

eaufort station show a ratio of 1 male to 6.4 females.

Studies were also made in the early summer to determine whether-
2 portion of the brood stock, consisting of rather old females, were:

oarders” and incapable of egg production. Examination of several
Marked specimens from the original brood stock which has been in.
Captivity since 1909, showed that each contained from 7 to 9 com-
Pletely formed eggs and approximately 8 times this number of de-
Veloping ova of various sizes. The mature eggs tuken from these
immals were placed in the sand beds used for incubation and showed
2 hatch of over 85 percent. These observations indicate that dia-
Mond-back terrapins are capable of producing a good supply of
ggs and young until they are at least 40 years of age.

tilization of marsh areas for oyster and mullet propagation.—In
Many parts of the world improved marsh areas and tidal flats ar=
Successfully used for fish andp shellfish propagation. In cooperation
With the Works Progress Administration a project was undertaken
O construct a series of marsh ponds in the vicinity of the Beaufort
la oratory to determine the value.of such structures for increasing
the production of oysters, mullet, and possibly other marine animals
in the South Atlantic and Gulf region.

The construction of one large tidal pond, 214 acres in extent, and
¥veral smaller ponds, 20 by 40 feet, is virtually completed and will
be ready for experiments in 1938. A substantial dike 800 feet long
Separates the large pond from adjacent waters but permits a regular

- ®xchange of sea water by means of two tide gates. Each gate is

Supplied with 9 wire screens of 8 different mesh sizes to retain the
Oung mullet that are to be placed in the pond in the early summer.
e general plan is to rear the mullet to marketable size in this ex-

rimental pond from which they may be harvested at any time of

the year, and to determine from its operation the most satisfactory
and practical procedure for producing these fish in commercial

Quantities in larger ponds or controlled tidal bays. A considerable
rea of hard botfom, created in the pond by deepening and leveling

9Perations, is suitable for growing oysters and clams and will be

Stocked with these shellfish. The shells of the oysters generally sup-

Port g good growth of plant life which serves as a natural food

Supply for the mullet.

The series of smaller ponds which will be used primarily for oyster

Clture experiments have been excavated in a representative salt

arsh area with adjustable gates for controlling the depth and flow

N Water. Ordinarily if seeg oysters were planted at pond level so

fs to be exposed to air at times of low water they would produce in-
fTlor market stock because of attachment and crowding of subse-

Quent generations. However, by maintaining a minimum depth of
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1 foot or more of water in the ponds at all times this trouble can
be eliminated as it is under similar natural conditions. In thus
controlling the setting of oysters pond areas of protected bottom
that are particularly suitable for growing and maturing these shell-
fish are created in the marsh. Such areas are greatly needed for
the development of oyster culture in the South Atlantic region. An-
other advantage of this type of pond is the fact that it can be auto-
matically drained at proper intervals for cleaning or harvesting
purposes, and particularly for killing, by exposure to air, the boring
sponge which 1s so destructive to oysters on submerged beds in this
region. In operation of the ponds, a series of experiments and studies
will be made as to the growth rate of oysters and their increase in
volume in relation to density of planting, minimum depth of water
maintained and the quantity of water supplied by tidal action.

APPROPRIATIONS

The biological investigations of the Division of Scientific Inquiry
during the calendar year 1937 were conducted with funds provided
by the annual appropriation, Inquiry Respecting Food Fishes, and
with the aid of small balances, remaining in special funds made avail-
able for the fiscal year 1937. The appropriation for 1938 was $262,000
but required adininistrative savings of $30,000 reducing the actual
working funds to $232,000. Travel funds appropriated separately
for 1938 amounted to $27,000. Approximately one-half of each year’s
appropriation was spent in the ¢alendar year. ,

The 1937 appropriation was about 412 percent greater than for
1936 and the 1938 appropriation provided a further increase (of
roughly 50 percent) in available funds. This Increase served to offset
the nonavailability of emergency and special funds which in 1937
amounted to $42,456 and to expand existing projects. A statement of
funds for biological investigations is given below:

Project 1937 1938
Regular appropriations:
Commercial fishery investigations. .. ... --.-.-.-- $113, 530 | 8133, 181
Oyster cultural investigations_ _ ______ .- ----a-- 19, 200 50, 579
Aquicultural investigations______.______.----_---- 33, 845 42, 500
Conserving fish by screens and ladders._ .- - - - --- 1, 550 1, 500
Washington laboratory and administration..._.__. 3, 875 4, 240
Traveling expenses. - ..o immmmeemm e 27, 000
Total . o e 172, 000 259, 000
Allotment for maintenance and operation of vessels. 26, 300 29, 000
Special funds: _
York River oyster pollution investigations- ... .__. 17,456 |.________.
Shellfish pest control studies. - - ... 25,000 {._________
Marine fouling studies_ ... .o ool 1, 500
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INTRODUCTION

. The two main functions of the Bureau in Alaska are the conserva-
tion of the fisheries and the protection and management of the fur-
Seal herd that bas its breeding grounds on the Pribilof Islands.

eputy Commissioner Charles E. Jackson and other officials spent
Several weeks in Alaska during the 1937 season, observing both fishery
and fur-seal activities,

Regulations for the control of commercial fishing to assure an
®capement essential for propagation were modified but slightly dur-
Ing the fishing season, and all changes recommended for the revised
Tegulations to be effective in 1938 were of minor importance. The
generally satisfactory condition of the fisheries is indicated by the
fact that the production in 1937 was the third largest on record, the
Quantity of canned salmon being noteworthy because for the first
Ime in an odd year it excéeded 6,000,000 cases.

A patrol of the fishing grounds was maintained by the Bureau’s
fleet of 14 vessels and numerous small boats, supplemented by occa-
Slonal aerial inspections, chiefly during weekly closed periods. Approx-
Imately 165 temporary employees served as stream guards during the

shing season, in addition to the regular personnel of about 60 persons,
Principally wardens and operators of vessels, engaged in the enforce-
Ment of the fishery laws and regulations.

enever practicable in connection with their patrol duties, Bureau
®mployees gave attention to the improvement of salmon streams,
Temoving log jams and other barriers that prevented the ascent of
8almon to the spawning grounds.

An important phase of the conservation program is the control of
Predatory trout, which feed upon salmon eggs and fry. This work
Was carried on chiefly in the Bristol Bay and Cook Inlet regions,
Where g bounty was paid for Dolly Varden trout.through funds pro-
Yided by the Territorial Legislature and by the local salmon packers.

Ome predatory trout were taken also by Bureau employees in con-
Dection with weir operations.

. B_lological studies of the salmon and herring were continued, and
Smilar investigations in regard to predatory trout were begun in the

odiak region with a view to obtaining data as a guide to a rational
Control program.

. Attention was given by the Department of Commerce, in coopera-
tion with the Department of State and other Government agencies,
%o the problem of averting the threatened encroachment on the Alaska
Salmon fisheries so as to assure the protection and perpetuation of the
portant food resource and industries involved.

There were 55,180 fur-seal skins taken at the Pribilof Islands in
1937, or 2,734 more than in the previous year. The computed num-

er of animals in the herd as oprugust 10, 1937, was 1,839,119, as
Compared with 1,689,743 in 1936. Incidental to the fur-seal industry,

e feeding and management of blue-fox herds on the Pribilof Islands
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was continued. During the 1937-38 season 863 fox pelts were ob-
tainle{d, and a suitable number of animals were reserved for breeding
stock.

The byproducts plant on St. Paul Island was again in i
and yiel(fed 29,830 gallons of fur-seal oil and 165 to%ls of mga{)lc.}m’tll‘(l):;
oil was sold in Seattle for commercial purposes, and the bulk of the
meal was made available for fish food at Federal hatcheries throughout
the country.

A few additions and improvements were made to buildings at the
Pribilof Islands for use of natives and in the sealing industry. Roads
to facilitate the delivery of sealskins from the hauli g grounds to the
curing stations were extended on both St. Paul and St. (%eorge Islands
A substation was established on one of the western Aleutian Islands to
provide for the expansion of sea-otter investigations and patrol.

On August 10 the Bureau took over the operation of the radio sta-
tion on St. Paul Island, which had been maintained previously by the
Navy Department and which was transferred to the Department of
Commerce under a revocable permit.

The U. S. S. Sirius transported the annual shipment of supplies to
the Pribilof Islands and brought out the season’s take of sealsking
and a number of passengers. Cooperative service was rendered alsg
by the Coast Guard in maintaining a patrol for the protection of the
fur-seal herd, and in performing other important service.

Acknowledgment is made of the assistance by members of the
Bureau’s staff in the preparation of this document. .

VISIT OF DEPUTY COMMISSIONER OF FISHERIES, AND
OFFICIALS, TO ALASKA OTHER

Deputy Commissioner Charles E. Jackson sailed from Seattle for
Alaska on July 1 aboard the Brant to inspect the Bureau’s fishe and
fur-seal activities. The party accompanying him on this trip included
Ward T. Bower, Chief of the Division of Alaska Fisherieg ; Leo D.
Sturgeon, of the Department of State; and Jack McFall, Assistant
Clerk of the House Appropriations Committee. W. C. Arnold repre-
senting the salmon-canning industry, joined the party at Ketchikan
whence the journey was continued westward to Unalaska, via Sitka
Kodiak, Larsen Bay, Sand Point, False Pass, and Akutan. ’

At Unalaska, on July 14, Messrs. Sturgeon and Arnold transferred
to_the Coast Guard patrol boat Daphne for a cruise in Bristol Bay
primarily for the purpose of observing operations of Japanese ﬂoatiné
canneries. They arrived at Naknek on July 16, and in due time
returned to Unalaska, and thence by commercial steamer to south-
eastern Alaska and Seattle.

Deputy Commissioner Jackson and others of the party boarded the
Penguin at Unalaska on the evening of July 14, and on the following
day proceeded to the Pribilof Islands to inspect the Bureau’s sealing
activities. On July 18 the Penguin transported the party to Nakpek,
After observing fishery activities in the Bristol Bay district, both by
vegsel and airplane, Mr. Jackson and his party crossed the portage to
Iliamna Bay, on Cook Inlet, where they reembarked on the Brant.
Stops were made at Anchorage, Seward, College Fiord, Cordova
Ysakutat, Juneau, Petersburg, Wrangell, Anan Bay, and Ketchikan.
and the vessel arrived at Seattle on August 8. After a visit to Port.
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land and an inspection of the Bonneville Dam, Mr. Jackson left for
Washington, D. C., and arrived there on August 14.

Mr. Bower left the Brant at Ketchikan and remained in southeast
Alsska for about 2 weeks, visiting various salmon canneries and assist-
Ing in an aerial inspection of spawning grounds. Before returning to
W ashington he spent some time at Seattle and San Francisco conferring
Wwith members of the fishing industry in regard to Alaska matters. He
arrived at Washington, D. C., on September 20. :

Senator Ernest Lundeen, of the Committee on Territories and In-
sular Affairs, made an official tour to southeast Alaska on the Brant,
sailing from Seattle on August 31 and returning there on September 21.
Among the places visited were Ketchikan, Petersburg, Kake, Wash-
Ington Bay, Warm Springs Bay, Todd, Sitka, Skagway, Haines,
Taku Harbor, Hobart Bay, Port Houghton, and Wrangell.

PROTECTION OF WALRUSES AND SEA LIONS

‘A new (eighth) edition of Department of Commerce Circular No.
286 was issued under date of July 1, 1937, containing the laws and
regulations for the protection of walruses and sea lions in Alaska.

he prohibition on the killing of walruses was extended to cover the
Period from July 1, 1937, to June 30, 1939, and no change was made
In the regulations previously in effect concerning the killing of sea

ons. Walruses may be taken only by natives for food or clothing,
by miners or explorers when in need of food, or by collectors of speci-
mens for scientific purposes under permits issued by the Secretary of
Commerce. Similar conditions a Ply in respect to the taking of sea
lions, and their killing is permissible also in the necessary protection
gf I})ropert;y or while the animals are destroying salmon or other food

Sh,

JAPANESE VESSELS IN BERING SEA

. Operations of Japanese floating plants in Bering Sea were begun
In 1930 and have been carried on each season since then, primarily
In the taking and canning of spider crabs.

Three such plants were operated in 1937: The Taihoku Maru, with
12 bottom trawlers varying in size from 75 to 150 feet; the Toten Maru,
with 8 launches and 1 crab-trap planter; and the Zaiyo Maru, with
3 auxiliary vessels. Of these, the Tathoku Maru (about 8,000 tons)
engaged in the crab fishery in Bering Sea in 1930 and returned again
In 1933 and in each season thereafter, its operations in later years
being expanded to include the manufacture of oil and meal from bot-
tom fish taken by trawling. The Zoten Maru, originally the Nagato
Maru (about 3,000 tons), had previously operated in the Bering Sea
crab fishery in 1931, 1932, 1934, and 1936. The Zaiyo Maru was
employed in Bering Sea waters for the first time in 1937, apparently
continuing the studies of the routes and availability of salmon in
offshore waters which had been begun by the Tenyo Maru in 1936.
The Taiyo Maru was observed about 20 miles west of Ugashik Bay,
with its three auxiliary vessels each operating gill nets about 2 miles

ong.

I% addition to the foregoing, the Hakuyo Maru, training ship of
the Imperial Fisheries Institute of Tokyo, again cruised in Bering
Sea for the purpose of affording practice to a group of students in
deep-sea fishing, navigation, a.ndp seamanship. This vessel has a
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comprehensive library and oceanographic equipment for scienti
study of marine life in all its branches. Thege 1}; also a smzszlclle;luttl;gg
for experimental canning of salmon and crabs. The captain and a
party from the Hakuyo Maru visited St. Paul Island on July 8 to
observe fur-seal life on the rookeries.

In view of the Japanese activities with respect to the salmon fishery
widespread alarm was aroused among Bristol Bay packers and others;
concerned lest the interception of the salmon runs bound for Alaska
streams should jeopardize and ultimately destroy the long-established
Bristol Bay salmon industry. Strong protests were made against
the threatened encroachment on the Alaska salmon fisheries, and bills
were introduced in Congress and extensive hearings were held looking
to the protection of American interests. . ’

This whole problem has been the subject of diplomatic negotiations
with the Japanese Government over a long period. . As a result of
these negotiations the Secretary of State announced in March 1938
that the Japanese Government has given assurances (1) that it will
suspend its official survey of salmon fishing in the waters of Bristol
Bay and (2) that it will continue to suspend the issuance of licenses
for vessels to fish for salmon in these waters; and that if and when
conclusive evidence is presented that any Japanese vessels engage in
salmon fishing commercially in these waters, the Japanese Govern-
ment is prepared to take necessary and proper measures to prevent
such operations.

The American Government will continue to give constant and
practical attention to WHS and means to assure the protection and
perpiatuéxtion of the highly important food resource and industries
mvolved. .

FISHERY INDUSTRIES

As in_corresponding reports for previous years, the Territory of
Alaska is here considered in the three coastal geographic sections
generally recognized, as follows: (1) Southeast Alaska—-embracing all
that narrow strip of mainland and the numerous adjacent islands from
Portland Canal northwestward to and including Yakutat Bay; (2)
central Alaska—the region on the Pacific from Yakutat Bay Qest-
ward, including Prince William Sound, Cook Inlet, and the southern
coast of Alaska Peninsula, to Unimak Pass; and (3) western Alaska—
the north shore of the Alaska Peninsula, including the Aleutian Is-
lands westward from Unimak Pass, Bristol Bay, and the Kuskokwim
and Yukon Rivers. These divisions are solely for statistical purposes
and do not coincide with areas established in departmental regulations.

Detailed reports and statistical tables dealing with the various
fishery industries are presented herewith, and there are also given
the important features of certain subjects of special investigation or
inquiry.

LEGISLATION REGARDING NEW HALIBUT TREATY

An act was approved by the President on June 28, 1937, giving
effect to the revised convention between the United States and Canada
for the Preservation of the Halibut Fishery of the Northern Pacific
Ocean and Bering Sea which was signed at Ottawa on January 29
1937, and became effective with the exchange of ratifications on Jul};
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28, 1937. The new treaty contains only two major changes from the
former, namely, that the International Fisheries Commission is em-
Powered (1) to iegalize the sale of halibut taken by vessels fishing for
other species during closed periods for halibut fishing and (2) to pre-
scribe the final date of departure of a halibut boat from port instead
of siyecifying a closing date for halibut fishing. The latter change
wou (%:1 permit a vessel on the banks to remain at sea until a full catch
1s made.

. The enabling act, besides giving effect to the treaty and the regula-
tions adopted thereunder, closes markets of the United States to fish
taken by any vessel not of American or Canadian registry engaged in
halibut ‘operations, and forbids the outfitting or provisioning of any
such vessel by persons within the territory or jurisdiction of the United
States. The act further makes it unlawful for any person within the
territory or jurisdiction of the United States or any American within
convention waters knowingly to possess any halibut taken, transferred,
ziceived, or brought in, in violation of provisions of the convention or

e act.
ALASKA FISHERIES LEGISLATION

In August 1937 the President approved two acts further amending
the Fisheries Act of June 6, 1924. The first of these, approved on
August 2, 1937, authorizes the Secretary of Commerce to lease bottoms
1n the Territorial waters of Alaska for commercial oyster culture, while
the second, approved on August 14, 1937, restricts commercial salmon
fishing in Bristol Bay by means of stake or set nets to persons who
have resided continuously for 5 years within 30 miles of the place
where such fishing is carried on.

Oysters were first introduced into Alaskan waters in 1931, when
about 40 bushels from Puget Sound were planted in the vicinity of
Ketchikan. Since that time about 2,000,000 seed oysters have been
planted in Alaska, and in all instances a healthy growth has been
reported. It is expected that the legislation muKing it possible for
oyster growers to gain exclusive fishery rights on oyster bottoms will
glve impetus to the new industry. :

The new law restricting stake and set net fishing for salmon in Bristol
Buly is expected to benefit the bona fide residents of that area, particu-
larly those who are physically unfit to engage in operations with drift
nets in offshore waters.

The text of the amendments is as follows:

Be it enacted by the Senate and House of Representatives of the United Stales of
America in Congress assembled, That section 1 of the Act of Congress approved
June 6, 1924, entitled ‘“‘An Act for the protection of the fisheries of Alaska, and
for other purposes” (43 Stat. 464), as amended by the Act of Congress approved
June 18, 1926 (44 Stat. 752), is further amended by striking the period after the
words ‘‘Alaskan Territorial waters,” where they occur at the end of the second

roviso, and inserting a colon in lieu thereof and after the colon the following:
‘Provided further, That the Secretary of Commerce, in his discretion, and upon
such terms and conditions as he may deem fair and reasonable, is hereby authorized
to lease bottoms in Alaskan Territorial waters for bona fide oyster cultivation for

commercial purposes.’”
Approved, August 2, 1937.

Be it enacted by the Senate and House of Represeniatives of the United States of
America in Congress assembled, That section 1 of the Act approved June 6, 1924,
entitled ““An Act for the protection of the fisheries of Alaska, and for other pur-
Poses” (43 Stat. 464), as amended, is further amended by inserting in said section

83348—38——-2
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at the end of the first proviso thereof another proviso to read as follows: ‘‘Proyided
Surther, That in the area embracing Bristol Bay and the arms and tributarjes
thereof, no person shall at any time fish for or take salmon with a stake net or
set net, for commercial purposes, unless such person shall have theretofore con-
tinuously resided for the period of at least five years within a radius of thirty miles
of the place where such net is staked or set:”

Approved, August 14, 1937.
NEW FISHERY REGULATIONS

The regulations for the protection of the fisheries of Alaska, issned
February 8, 1937, were amended by the following regulations issued
by the Acting Secretary of Commerce under the dates indicated:

[July 18, 1937]
PriNcE WiLLiAM SOUND AREA

Salmon fishery.—Regulation No. 12 (w) is amended to read as follows: “Hinch-
inbrook Island: Within one-half statute mile eastward of a point on the south side
of Port Etches at 146 degrees 40 minutes west longitude.”

[July 30, 1937]
PRINCE WiLLiAM SOUND AREA

Salmon fishery.—Regulation No. 10 is amended to read as follows: “Commerqial
fishing for salmon is prohibited during the remainder of each calendar year after
6 o’clock antemeridian August 2: Provided, That this prohibition shall not apply
(a) to trolling and gill netting through August 22 in the waters along the western
coast from the outer point on the north shore of Granite Bay (known as Granite
Bay Point) to the light on the south shore of the entrance to Port Nellie Juan
(b) to trolling in the period from 6 o’clock antemeridian August 5 to 6 o’clock
postmeridian September 20 in the waters of Prince William Sound east of 147 de-
grees west longitude, exclusive of all waters of Valdez Arm north of Point, Free-
mantle, and (¢) to the operation of set or anchored gill nets in the period from 6
o’clock antemeridian August 5 to 6 o’clock postmeridian September 20 in the
waters of Valdez Arm east of 146 degrees 25 minutes west longitude. Al trap
leads from shore to entrance of hearts must be removed prior to 6 o'clock ante-

meridian August 6.”
[August 23, 1937)

SOUTHEASTERN ALASKA ARBA
CLARENCB STRAIT DISTRICT

Salmon fishery.—1. Regulation No. 6 is amended so as to prohibit i
fishing for salmon, other than trolling, north of a line extending frg&mﬁlgiféﬁ
Point to Ernest Point from 6 o’clock postmeridian August 26 to 6 o’clook ante-
meridian October I, and for the remainder of the calendar year after 6 o’clgek post-
mcazx'idli{a.n ({ctobelﬁl5.7 ded . Hibib

. Regulation No. 7 is amended so as to prohibit commercial fishing f
other than trolling, between a line extending from Narrow Point to %Irg::talll’?)?gé
and a line extending from Approach Point to Caamano Point from 6 o’clock post-
meridian August 24 to 6 o’clock antemeridian Qctober 1, and for the remainder of
the calendar year after 6 o’clock postmeridian October 15.

[August 26, 1937]
SOUTHEASTBRN ALASKA AREA
SOUTH PRINCE OF WALES ISLAND DISTRICT

Salmon fishery.—Regulation No, 6 is amended so as to prohibit commereial
fishing for salmon, other than trolling, from 6 o’clock postmeridian August 27 to
6 o’clock antemeridian Qctober 1, and for the remainder of the calendar year after
8 o’clock postmeridian October 15.
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. Revised regulations effective in 1938 for the protection of the fisher-
1es of Alaska were issued by the Secretary of Commerce under date of
February 15, 1938, copies of which may ge obtained, without cost, on
application to the Bureau of Fisheries, Washington, D. C.

ANNETTE ISLAND FISHERY RESERVE

The Annette Island Canning Co. again operated the salmon cannery
at Metlakatla, under its lease from the Department of the Interior.

Eight salmon traps were operated by the company,. the total catch
of which numbered 1,561,077 salmon, and 71,414 salmon taken by
seines and gill nets in the waters of the reservation were purchased
from natives. In addition, 1,100,965 salmon were purchased from
Independent operators of seines and traps outside the reserve. Of the
totalpnumber of fish obtained, 142,379 were sold to other canneries,
and the remainder were packed at the company’s plant. In the opera-
tion of the cannery and fish traps, employment was given to 89 whites
and 333 natives.

Profits to the Metlakatlan Indians of the reserve on the cannery
operations for 1936, under the provisions of the lease, amounted to
$73,551.83. Preliminary estimates for the year 1937 place the figure
at about $111,700.

STREAM IMPROVEMENT

No special project of improving salmon streams was undertaken in
southeast Alaska in 1937, %ut stream watchmen, in connection with
their regular patrol duties, continued to clear out log jams and wind-
falls that impeded the ascent of salmon to the spawning beds. They
also cut trails along the banks of the streams to facilitate inspection
of the spawning grounds at the close of the season.

Elsewhere in Alaska, also, stream-improvement work was limited,
for the most part being incidental to the patrol of the fishing grounds.
In the Cook Inlet district, however, considerable work was accom-
plished at Cottonwood Creek and Fish Creek, together with their
numerous tributary streams and lakes, through funds provided
ointly by the Territory and the salmon packers of the district.

hese creek systems provide extensive spawning grounds for red
and coho salmon, but within the last 3 years they have become
infested with beaver dams, which in most cases constitute barriers to
salmon migrating to the spawning grounds, if not kept open during
the runs. T. éeorge S. Mosier, & resident of Matanuska Valley for
many years, was employed from June 21 to August 15 to keep open
the various small streams connecting the lakes so that all spawning
grounds would be available for seeding.

CONTROL OF PREDATORY TROUT

The destruction of trout that feed upon salmon eggs and fry was
carried on, as heretofore, with funds allotted from appropriations by
the Territorial Legislature and matching contributions by salmon

ackers of certain districts. The Territorial appropriation in 1937
or clearing streams and the destruction of predatory enemies of
salmon during the biepnium ending March 31, 1939, was $25,000.
Most of this amount was allotted for control of predatory trout in the
Bristol Bay region, where the work has been conducted for a long
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period and is considered responsible for a part of the gains in the red-
salmon runs in recent years.

During the year 1937 approximately $20,000 was expended in the
Bristol Bay region for bounty on Dolly Varden trout at the rate of
2% cents per fish. The Bureau maintains a staff of five representatives
in this district, one in each watershed, to receive, count, and destroy
the trout tails presented and to issue the vouchers upon which pay-
ments are made by the Territorial Treasurer. Only bona fide resi-
dents of the district are engaged in the taking of trout, and the bounties
provide an important means of livelihood during the winter.

A bounty of 2% cents each was paid, also, for Dolly Varden trout
taken in the Kasilof River, English Bay stream, and the red salmon
streams on the east coast of Kalgin Island, in the Cook Inlet area.
It was deemed advisable to confine efforts in this district to a few
streams in order to determine what the possibilities may be. The
total number of trout tails from these streams for which vouchers had
been made to August 27, 1937, was 8,888. It is anticipated that a
much greater interest in the work will be taken by the local residents
during the 1938 season. .

The destruction of Dolly Varden trout was carried on in the Kodiak
area in streams in which weirs were operated. Traps built of fine
mesh wire were installed in connection with the weirs and were very
effective in catching the trout. During the year 81,539 trout were
caught and destroyed at Karluk, 95,795 at Red River, and 40,803 in
Olga Bay streams.

In the Kodiak area studies were undertaken to develop further
information in regard to the migratory habits of Dolly Varden trout.
At the Karluk weir site, during the seaward migration, 4,709 trout
were tagged by inserting a numbered metal tag i the body cavity
and 427 trout were marked by removing the adipose and right ventral
fins. Traps for the capture of upstream Dolly Varden migrants were
maintained from July 16 to September 9; the catch was examined for
the presence of marked and tagged fish, and 626 specimens were pre-
served for future study. Of the upstream migrants, 966 were tagged
and released. At the Red River weir 1,862 Dolly Varden trout were
marked and released during the seaward migration, and later in the
season 330 marked specimens were taken from the upstream migration
and preserved for future study. Of the upstream migrants at Red
River, 1,600 were marked and released. These tagging experiments
and studies will be continued in the following season, with a view to
determining the effect of predatory control work in one stream on the
trout populations of adjacent streams, in order to provide a guide for
a rational control program.

STREAM MARKING

Before the opening of the commercial salmon-fishing season, and
during the course of the regular patrol, markers showing closed areas
and the closed waters off the mouths of salmon streams were inspected
in all districts. Repairs and replacements were made whenever neces-
sary, and positions were altered or new markers erected to conform
with changes in the regulations.

The warden on the west coast of Prince of Wales Island reported
that as a result of having placed new markers at least 12 feet from
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the ground in 1936 and having removed the lower branches of the
trees on which such markers were nailed, the number of defaced and
Inissing markers that had to be replaced in 1937 was greatly reduced.

In the Kodiak area the anchoring of two buoy kegs 100 yards off
the mouth of Karluk River to designate the boundary of the closed
waters proved very helpful in preventing fishing in the restricted area.
Similar buoys anchored off the mouth of Red River likewise were effec-
tive in preventing illegal fishing. The fishermen know that if they
are found operating inside the buoy markers they cannot claim it was
without their knowledge and intent because of inability to judge their
distance by the markers on shore.

STREAM GUARDS

The Bureau employed 165 men in 1937 as stream guards, weir oper-
ators, and special workmen in connection with law-enforcement duties.
Of these, 84 were stationed in southeast Alaska, 53 in central, and 34
In western Alaska. Some of the workers were engaged for only a few
days, but the average period of employment ranged from 2 to 5 months.

n southeast Alaska 34 stream watchmen furnished their own
launches and were assigned to patrol larger bodies of water or in the
vicinity of several streams.

In central Alaska 10 guards were stationed in the Seward-Katalla
district, 9 on Cook Inlet, 23 in the Kodiak-Afognak district, 4 at
Chignik, and 7 in the Ikatan-Shumagin district. Nine of these guards,
most of whom were in the Seward-Katalla district, furnished their own
launches.

In western Alaska 33 were on Bristol Bay and 1 in the Yukon-
Kuskokwim district.

There were also 8 special employees engaged in scientific work—2
on herring and 6 on salmon investigations, this work being carried on
In southeastern and central Alaska.

In addition, there were 12 statutory employees, 49 men on the

ureau’s vessels, and 2 on the chartered boat.

The foregoing makes a grand total of 236 persons identified with
?3hery protective work in Alaska in 1937, as compared with 249 in

36.

VESSEL PATROL

Fourteen vessels of the Bureau were engaged in the Alaska fisheries
patrol in 1937. Of these, the Auklet, Kittiwake, Merganser, Murre, and
Widgeon were used in southeast Alaska; the Eider was in the Kodiak
area; the Ibis at Chignik; the Red Wing in the Alaska Peninsula area;
and the Coot on the Yukon River. ,

.. The Blue Wing assisted in replacing stream markers in the Ketch-
ikan district, southeast Alaska, for a short time in the spring, and dur-
Ing the remainder of the season patrolled Prince William Sound. After
being used in herring-tagging operations in southeast Alaska in the
spring, the Teal carried on the patrol in Cook Inlet from May to
August, inclusive, and participated in the patrol on Prince Wi]ﬁam
Sound during most of the month of September. At the beginning of
the year the Crane was in the service of the Post Office Department
until February 4, transporting mail between Seattle and Juneau dur-
Ing the maritime strike. The Crane carried Bureau employees and
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s$plies to Bristol Bay in May, and then patrolled the Alaska Penin-
sula area until the 1st of August, when it returned the Bristol Bay
crew to Seattle.

The Scoter patrolled the Bristol Bay area during June and July.
On August 5 it relieved the Crane in the Alaska Peninsula area, and
after the close of the fishing season there it was used in the Kodiak
area from about the middle of August to September 17. En route
south the Scoter assisted with the stream inspection on the west coast
of Prince of Wales Island before returning to Seattle. The Scoter
engaged in the fur-seal patrol off Cape Flattery, Wash., for about 2
weeks in the latter part of March and the first of April, during the
northward migration of the Alaska fur-seal herd.

The Brant was used for the most part in general supervisory work,
making five round trips between Seattle and Alaska during the year.
Except for the cruise to the westward as far as Dutch Harbor in
July, with the Deputy Commissioner’s party, the Bran#’s work in
Alaska was confined to the southeastern district. The vessel partici-
pated in the patrol and survey of spawning streams during the fall
season. .

As in the previous year, four speed boats were in operation, one
each on Bristol Bay, in Prince William Sound, in the Wra,ngeﬂ dis-
trict, and in the vicinity of Juneau. Nine other small power boats
also were in use, including a number of skiffs equipped with outboard
motors. Of these, four were used on Bristol Bay, two at Kodiak
one on Cook Inlet, one m the Seward-Katalla district, and one on the
west coast of Prince of Wales Island. '

In addition to the foregoing, the Wingham was again chartered for
patrolling the Copper River flats and, at the close of activities there,
for use in the general patrol and examination of salmon streams in
Prince William Sound. A gas boat was chartered to patrol Uyak
Bay, in the Kodiak area, during the pink-salmon run. Tn the Alaska
Peninsula area the Alasco IT was lent to the Bureau for several days
patrol of the region from Orzenoi to Pavlof Bay. A small power boat
was hired to patrol the Egegik district of Bristol Bay, the boat previ-
ously used there having been condemned and sold.

AERIAL PATROL

The Bureau’s use of airplanes, chartered from commercial com-
pamies for patrolling the fishing grounds, was somewhat less extensive
in 1937 than in the previous year, but a number of violations of the
fishery laws and regulations were detected by this means. Aside from
the speed in making observations over large areas, perhaps the chief
value of aircraft as an auxiliar{ to the vessel patrol is that it acts as g
deterrent to illegal operations, both because the fishermen do not kmow
which plane may be engaged in the air patrol and because they have
insufficient time to adjust their apparatus at the approach of an in-
vestigator.

The aerial patrol in 1937 was carried on in Bristol Bay, in Prince
William Sound, and in the Juneau and Ketchikan districts of south-
east Alaska, chiefly during closed periods. Airplanes were used at
times, also, for the inspection of the spawning grounds and for trans-
porting Bureau officials to isolated districts. During the 1937
season 9,335 nautical miles were traveled in these activities, on 31
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days, the total flying time amounting to 91 hours. In addition,
transportation was provided during regular passenger flights com-
Prising approximately 10 hours of flying time.

COMPLAINTS AND PROSECUTIONS

A floating trap of Libby, McNeill & Libby on the west coast of
Prince of Wales Island in San Christoval Channel was found fishin
during a weekly closed period. The watchman stated that he ha
opened it at 6 p. m. on Sunday, thinking that the weekly closed
period was the same for salmon as for herring fishing. Upon trial
In the local Commissioner’s court the company’s superintendent
pleaded guilty to illegal fishing and a fine of $1,000 was imposed.

Operators of six trolling boats were tried in Commissioner’s court

and convicted of fishing during a weekly closed period off Granite
Point, Baker Island. In the case of the Voyager, the two fishermen
were fined $25 each, and fish aboard the boat were seized and sold for
8120. Similar fines were imposed on two fishermen on the Leda,
and sales of seized fish from that boat also brought $120 for the
account of the Government. Fines were placed at $50 each in the
case of the trolling boats Traveler II and Helen A, and $125 in the
case of the Valid. The operator of the last-named boat did not
proceed to Craig when ordered, but resumed fishing on the following
day, although fully aware that he had violated the regulations. Two
fishermen on the Gravina were assessed $150 each, a higher fine being
Imposed because they disregarded instructions and proceeded to
Wrangell to sell their catch before appearing in the Commissioner’s
court at Craig to answer charges of illegal ﬁs%ing. , :
.., Fourteen seine boats in southeast Alaska were apprehended for
illegal fishing, and the operators were tried in Commissioner’s court.
Of these, six men on the St. Joseph were fined $100 each for fishing
after the close of the season within 500 yards of a salmon stream in
Mink Bay, and five men on the Tennessee were fined $40 each on
similar charges, this being their first offense. ‘

The Souvenir and Rikka R were found fishing in closed waters
within 500 yards of the mouth of a salmon stream—the former in
Port St. Nicholas and the latter in Keete Inlet, and the 314125 was
using a short seine in Klakas Lake stream. Live.fish in the seines
were returned to the water, and no salmon were confiscated. Each
of these three boats had & crew of four, and fines totaled $600, or $50
for each fisherman. A fine of $50 was assessed in the case of the
seine boat Bear for using a seine shorter than the specified minimum
length permitted. Five operators on the Peter A were fined $100, or
$20 per man, for fishing in closed waters inside the markers of Big
Salt Lake. A short seine, 35 fathoms, was found in Klakas Lake
stream, the owner of which was not apprehended. This and other
short seines found in use by fishermen along the west coast of Prince
of Wales Island were confiscated and destroyed.

Three fishermen on the Ramona were fined $25 each for fishing in
closed waters at the mouth of a salmon stream about 1 mile south
of Cape Strait, Frederick Sound, and five men on the Grace were
fined a total of $125 and costs of $40.80 for fishing in Tom Creek,
Bradfield Canal. Three purse-seine boats, the Emerald, Howard B,
and Nebraska, were seized for fishing in a weekly closed.period in
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Pleasant Bay, Seymour Canal. The defendants pleaded guilty in
Commissioner’s court and fines of $200 for each boat were imposed.
The operator of the Ovin was fined $515 for a similar offense and for
attempted bribery of the stream guard who made the arrest.

A case against operators of the seine boat New England, charged
with fishing commercially in a closed area in Saginaw Bay, was
tried in the Commissioner’s court at Juneau and dismissed because of
insufficient evidence.

Two gill-net fishermen, operating the boat 31B172 in the Wrangell
district, were found guilty on two counts—fishing in a closed ares, in
Kah Sheets Bay and blockading a stream with staked gill nets. Fines
of $100 on each count were assessed against each operator, and costs
amounted to $18.60, making a total of $418.60 for fines and costs.
Fish aboard the boat were seized and sold for $71.59.

The halibut boat Bremerton was found fishing in closed waters off
Noyes Island on Sunday July 25. The case was tried before the
United States Commissioner at Craig, and a fine of $750 was assessed
and paid. The halibut boat Reliance I, of Ketchikan, was fined $800
in Commissioner’s court at Sitka for violation of the halibut fishing
regulations. The vessel had cleared for fishing in Area 3 and was
found fishing in Area 2 by the Coast Guard cutter Haida.

Charges were brought against the Lindenberger Packing Co. of
Craig for canning salmon that had been out of the water more than
48 hours. The case was still pending at the end of the year. Another
case still pending is that against Frank Richardson, charged with
fishing with a small seine in closed waters in the Wrangell district.

In the Seward-Katalla district 12 gill-net boats were apprehended
for illegal fishing; upon trial in the Commissioner’s court convictions
were obtained in all cases, and fines were assessed and paid. Opera-
tors of four of the boats in question (7-385, 31B778, 310269, and
Pioncer Canneries Co. boat No. 42) were found guilty on each of three
counts—fishing in a closed period, in closed waters of Bering River
or Bering Lake, and with stake nets, a prohibited type of apparatus
in the locality; fines of $75 each were assessed against the fishermen,
or a total of $450. Sales of salmon seized from three of the boats
brought $213.50 for the account of the Government.

Two fishermen on the Queen (31.A802) also charged with g triple
violation were convicted on two counts, fishing in a closed period and
and in closed waters of Bering River, about 6 miles above Point Hey
and were fined $50 each. The catch aboard the boat was seized and
sold for $60.20. One of the fishermen was later arrested and fined
$50 for fishing without a license, in violation of Territorial law.

The operator of the 310287 was fined $25 for fishing in a weekly
closed period and his catch was seized and sold for $19.60. Another
fisherman, on the 818547, was fined $50 for fishing in a closed period
and in closed waters in Bering River; his forfeited catch was sold for
$63. Fines of $35 against the operator of the 73951 and $25 each
against two operators of the 81B869 were imposed for fishing in a
weekly closed period off Russian Slough, and fines of $25 each were
assessed against the operators of Pioneer Canneries boat No. 17 and
a skiff for fishing within 500 yards of the Grass Banks at Russian
Slough. The operator of the 30.J56 was fined $25 for fishing above
markers fixing closed waters west of Cottonwood Point.
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Three set gill nets, the owners of which were not apprehended, were
found fishing inside Walhalla Slough. The nets and fish were con-
fiscated, and the latter were sold for $26.35.

One prosecution was brought for the taking of undersized clams in
the Cordova district. The defendant pleaded guilty before the
United States Commissioner and paid a fine of $25. The illegal catch
of clams was sold for $16.50 for the account of the Government.

A charge was brought against the Premier Salmon Co. for having
a floating trap located on a site in Port Etches not open to trap fish-.
Ing, Upon investigation it was found that a mistake had been made
In the regulations describing the area in which trap fishing was per-
missible and in which this company’s trap had been operated con-
tinuously for a number of years. Regulations were amended to
properly describe this trap site and the char%es were dismissed.

onsiderable dispute had arisen in the last year or two at the
opening of the fishing season regarding gill-net locations in the Red
River area, chiefly in the vicinity of Bumble Bay, where certain
fishermen have been unwilling to comply with the practice formerly
adhered to, that an individual’s right to a location he had operated
In the previous year would not be usurped if he were on hand at the
opening of the season to resume fishing at that place. When the
warden found a number of gill nets in Bumble Bay too close together
on the day the fishing season opened, the operators were given 1 hour
to come to an agreement among themselves as to which should move
In order to maintain the required distance interval between the nets,
and the proper adjustment was made without court action. Later
In the season two gill nets were found fishing in Bumble Bay during a
weekly closed period. The owner of one of the nets was arrested and
taken before the Commissioner’s court at Kodiak, where he pleaded
guilty and was fined $50. The owner of the other net was not found,
&nld the net was turned over to the United States marshal for public
sale,

In the Cook Inlet area two native fishermen were arrested for
fishing on Salamato Beach with gill nets less that the required 600
feet apart. They were tried before the Commissioner at Kenai and
fined $20 each. A fisherman in outboard power dory 31C530 was
found fishing in the vicinity of Kenai River with a drift gill net 139
fathoms long, or 39 fathoms in excess of the maximum length per-
mitted on any one boat in this area. Upon trial in the Commis-
sioner’s court the defendant pleaded guilty and was fined $100. His
catch of 67 red and 1 king salmon was seized and sold for Government
account. Two cases involving three gill-net operators charged with
fishing in a weekly closed period were tried before the United States
Commissioner at Anchorage: a joint fine of $50 was imposed on two
partners, and the individual operator likewise was fined $50.

In the Bristol Bay area two.fishermen were apprehended for laying
out gill nets from a skiff that was being towed by a power boat near
Clarks Slough. They were taken before the Commissioner’s court at
Snag Point, where. t. eg pleaded guilty and were fined $80 each, or
40 days in jail. The fines were paid, and the boats, nets, and fish
were returned to the operators. )

Two fishermen on the Alaska Packers Association’s boat No. 44
were arrested on July 17 for using gill nets of illegal sized mesh,

83348—88—8
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Trial was before the United States Commissioner at Koggiung, who
imposed fines of $150 each, ordered the illegal gear destroyed, and
denied the violators the right to fish during the remainder of the
season. '

- Four fishermen on two gill-net boats belonging to the Alaska Packers
Association were fined $50 each for fishing 1n a weekly closed period.
Cases against four others operating two boats of the Red Salmon
Canning Co. in a similar offense will be tried in 1938, as the men had
left for the States before the United States Commissioner could handle
the matter at the close of the 1937 season. Ten gill-net boats of the
Nakat Packing Corporation were seized for fishing in closed periods.
Upon trial before the United States Commissioner the 20 fishermen
involved were found guilty and fined $35 each, which fines were
suspended. Two fishermen operating the Alaska Packers Associa-
tion’s boat No. 43J were arrested for laying out drift nets less than
100 yards from the gear operated by another of the company’s boats.
about one-half mile below Koggiung Channel light. T%e case was
heard before the Commissioner and discharged. .

A case against the operators of the Alaska Packers Association’s
boat No. 36 for fishing with a set net in a closed area on the north side
of Kvichak Bay was tried and dismissed by the local Commissioner.
Another case of this nature against two fishermen operating boat 63.J
of the Alaska Packers Association will be tried next season, as the
men had left for their homes on Iliamna Lake before the case could be
brought before the Commissioner. Two cannery shoresmen, found
placing & net in the mouth of Prosper Creek, Kvichak Bay, were
charged with fishing without a Territorial license, in a cloged period.
Upon trial by the Commissioner the case was dismissed.

ROBBERY OF FISH TRAPS

Four Ketchikan men charged with the robbery of salmon from traps
of the Pacific American Fisheries, Inc., and the Astoria & Puget Sound
Canning Co., in the Icy Strait region during the 1937 season were
tried in the Federal District Court at Juneau and found guilty. Two
of the men were sentenced to 5 years cach, and the others to 3 years
each, in the Federal penitentiary.

TERRITORIAL FISHERY LEGISLATION

At its biennial session in 1937 the Alaska Legislature amended the
act of 1935 concerning the establishment of an Alaska planning council
for making investigations in regard to the resources of the Territory
and recommendations for the conservation, utilization, and develop-
ment of such resources. The modified act outlines additional dutjes
of tﬁe council members and appropriates the sum of $15,000 for the

work. ‘

" Another act provides for the establishment of a fisheries experi-
mental laboratory in the Territory to aid in developing the unutilized
fisheries resources, and particularly to encourage the processing and
marketing of such fisheries during the fall, winter, and spring, thus
overcoming the handicap of short seasonal employment now suffered
in ﬁs}}ing centers. This act also provides for the establishment of a
fisheries experimental commission, consisting of the Governor of
Alaska, the Alaska agent of the Bureau of Fisheries, and' a third
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member to be appointed by the Governor, which commission shall
select a supervisor of the laboratory, obtain a suitable site and build-
lngs, acquire necessary scientific instruments and equipment, and
hire technical and clerical assistants, the amount to be expended for
the site and buildings not to exceed $8,000 and for the instruments
and equipment, $6,000. The sum of $20,000 to carry into effect the
provisions of the act was appropriated, with the proviso that it be
made available when the United gtntes, or some department or agency
thereof, shall match or agree to match the amount in cash, equipment,
or services. .

An act was passed repealing subsection 9 of section 3138 of the
Compiled Laws of Alaska for 1933, which provided for a tax on fish
buyers dealing in fresh fish. - '

Appropriations for the é)ayment of bounty on hair seals, in order to
prevent their increase and the consequent danger to the maintenance
of valuable fisheries, amounted to $10,000 to cover a deficiency in the
appropriation for the biennium ending March 31, 1937, and $40,000
for the succeeding biennium. The sum of $25,000 was appropriated
for clearing streams so as to improve conditions for the natural propa-
gation of salmon.

TERRITORIAL LICENSE TAX

Fisheries license taxes were collected by the Territory under the
%‘eneral revenue law of 1921, as amended in subsequent sessions of the

erritorial Legislature. A statement from Oscar G. Olson, Terri-
torial treasurer, under date of May 28, 1938, gives the collections made
to that date for the year 1937, representing the taxes on operations of
the previous year. It was stated that collections under the several
schedules were fairly complete, although a few of the fisheries com-
panies had not yet made full settlement.

Fishery license tazes collected by Territory for fiscal year ended Dec. 31, 1937

8chedule Dggfifn Dl’qvéf'é’“ Dﬁrgign Total
8almon cannerles (PAEK) - - vuecvocmccaccraemmenmeaaan- $114, 825. 86 $453,928. 61 [ $508, 754.47
Clam canneries. - - coocveaceeccscroccmceemmaeaemmmann 1.05 337.62 338,67
alteries. o o ooaooeao.. 1,895. 99 074, 14 2,610.53
Coldstorage PIBDLS. -« o oeooeeecoccceaeencaonnna 1,800, 00 10. 00 1,320. 00
Fish-oil works and fertilizer and fish-meal plant 18, 269. 16 24, 184. 59 40,433.75
Whale ofl and fertilizer stationS. -« oo eer e ceeofeeccacaennnnss 6. 50 9,436, 50
) I3 1 N 53, 600. 00 38, 350. 00 91, 950. 00
Trap catches in excess of 100,000 fish. 10, 048, 64 21,616.22 | 31,664.86
Ml nets. o e emcacceccamaas 414. 40 4,495, 18 4,900, 68
BIDeS. .. eeeecncceaccaciaemvooran R 8, 482,00 2,516, 00 7,998, 00
Totel o e cenermrmmmcmcecn e ccceccan. 2083, 867, 10 555, 498. 86 759, 425. 36
Balmon canneries (net incoma), not possible of segre-
- gation as to judiclal divislon... oo mn el 27,921.70
Total coNeCtionS - e v aee e oo ce e e 787,347.086

EKUSKOEKWIM RIVER

. The Bureau had no stream guard stationed on the Kuskokwim River
In 1937, and reports of operations there are fragmentary. It is
understood that the catch by natives in the district was about normal.
Robert Gherkie again engaged in commercial fishing and shipl}}ed 7,200
gounds of pickled king salmon to the outside market. Upon the

asis of the average for the last 4 preceding years, 329 natives fished
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in the river for local food requirements, using 290 gill nets of 4,900
fathoms, 45 wheels, and a number of small boats; their estimated
output was 349 tons of dried chums.

YUKON RIVER

Only two outfits on the Yukon River engaged in salting salmon for
the outside market—the Northern Commercial Co. in Acharon
Channel and St. Mary’s Mission at the head of Sunshine Bay. All
fish handled by the former were taken in gill nets outside the mouth
of the Yukon gy native fishermen. The catch of the mission was by
wheels in the river.

Inspector Calvin F. Townsend and Stream Guard Charles Me-
Gonagall patrolled the district aboard the Coof. The vessel was
launched from the Government ways at Nenana on May 18, but lay
at the dock until May 27 waiting for the Yukon River to clear of
ice. When the Coof began the journey downstream, the Tanana
River was very high and in many places over its banks, making
navigation extremely difficult.

The ice in the Tanana River at Nenana started to run on May 12
and continued until May 17, with the highest stage of water ever
known at a break-up. About 20 miles below Nenana the ice jammed,
raising the river until the streets of Nenana were about 2 feet under
water. After 5 days the ice broke, but it jammed again at the
mouth of the Tanana River and held until May 25, flooding the whole
country. Nearly every fish camp along the Tanana and Yukon
Rivers for a distance of about 200 miles was either washed away or
broken up by the ice.

The high water, resulting from an unusually heavy fall of snow
during the winter, continued through June and July and was one of
the main causes of the light catches of salmpn at the various fish
camps. At three places—Pilot -Station, Bishop Mountain, and
Ruby—the catches were normal, which is accounted for by the fact
that the river is confined to one channel at these points. Elsewhere
there are many channels and sand bars, and owing to the high stage of
the river the salmon did not follow their usual course but kept in the
shallower water on the side of the river opposite from the location of
the fish wheels. Many wheels were broken by drift wood. In any
case the wheel is practically useless during hl%h water.

As a result of the light catches there will be a shortage of salmon
for men and dogs in many places. However, white fish and black
fish are available there in quantities. After the river lowered in the
fall some natives and whites took fairly good catches of salmon in their
fish wheels, but most of the men had gone to the hills to hunt cariboy.

The first king salmon were caught at the mouth of the river on June
11. The best catch was on June 19, but the runs were light through-
out the season. Chums entered the river at the same time as the
kings, but none were taken at the saltery. As all streams tributary
to the Yukon were at flood stage during the season, it is thought that
many spawning beds will be left dry before the eggs have a chance to
hatch. Very few beluga whales were observed this year; generally
hundreds of them follow the salmon runs up the river. ~Although good
runs of kings and chums usually enter Kwiguk Slough, almost no
salmon were found there this summer. In 1927 the run at that place
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was a failure, and after an examination of the channels in the follow-
Ing year the scarcity was attributed to the fact that the mouths had
filled with sand.

Products of the Yukon and Tanana fisheries, including those shipped
to the outside market, were as follows: 60 cases of king salmon canned;
126 tierces of mild-cured kings; 1,000 pounds of kings and 2,900 pounds
of chums pickled; and 225 tons of chums dried. Apparatus consisted
of 210 wheels, 112 gill nets of 1,311 fathoms, 4 motor vessels of 36
tons, 7 gill-net boats, 1 scow, and miscellaneous small boats. There
were 10 whites and 323 natives engaged in the fishery.

- WEIRS FOR COUNTING SALMON ESCAPEMENT

As a means of determining the ratio of escape to catch and of pro-
viding data for use in connection with life-history studies of the salmon,
12 weirs for counting the escapement of salmon to the spawning
grounds were operatod in Alaska in 1937. This is one more than the
number operated in 1936, the upper station weir at Olga Bay having
been installed again after being discontinued for 4 years. In addition,
& count was made at Kalgin Island Creek without the use of a rack.

Reports of the weir operations and the counts of salmon in 1937
are as follows:

ArviTak Bay

The cannery station weir on Olga Bay, tributary to Alitak Bay,
was ready for operation on May 1 and the first red salmon were
counted through on May 29. Counting was continued through
September 5, when the total escapement numbered 252,193 red
salmon, 5,788 pinks, and 353 cohos.

The upper station weir was not installed before the run began, and
the first count there was made on June 15. When the weir was re-
moved on August 16, the total count consisted of 120,828 red salmon
and 700 pinks. It was estimated that 25,000 red salmon had ascended
the upper station stream before the weir was in operation. :

Commercial fishing in the Alitak region was stopped for 3 days in
the second week of August in order to permit the escapement to equal
the catch. The run continued in good numbers after the commercial
fishing season ended, which assured an escapement well above 50 per-
cent of the run. During the season 40,803 predatory Dolly Varden
trout were taken in traps operated in connection with the weirs.

At the beginning of the scason the work was carried on by Henry B.
Looff; later, A. Morris Rafn was in charge at the cannery station weir,
and Harold Greer at the upper station weir, under the supervision of
Warden J. Steele Culbertson.

CHieNIk RIVER -

The weir in Chignik River was established about 150 feet below
the site used in the previous season, where the river is from 2 to 5}
feet deep and about 455 feet wide. Construction was of the usual
tripod type, permitting the use of the old material. The weir con-
tained 48 tripods, to the face of which were nailed 3 rows of 4- by 4-inch
stringers, about 30 inches apart. Pickets, 2 by 2 inches, spaced 1%
Inches apart, were driven into the river bed and nailed to the stringers.
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‘Four 22-inch counting gates and one 72-inch gate for small boats were
provided. A 2- by 12-inch plank walk was built along the top of the
weir, and a fence of wire netting of 2- by 4-inch mesh and 72-inches
in height was stretched above the pickets to keep the salmon from
passing over the weir at high tide. A freshet on June 15 caused the
structure to sag a little in two places, but there was no serious damage
done, and the salmon could not pass through except at the gates.

The first count was made on June 1, when 15 red salmon passed
upstream. Throughout the season the run was light, and when opera-
tion of the weir was discontinued at the close of September 3 the total
escapement consisted of 597,298 red salmon. In addition, 8,887 cohos
and 2,250 kings were counted during the season. The largest count
of red salmon for any one day was 25,063, on June 21,

In order to secure an escapement of 50 percent of the salmon run,
it was necessary to restrict commercial fishing in Chignik Lagoon and
that part of Chignik Bay west of 158 degrees 26 minutes west longi-
tude at three different intervals during the season. These waters
were closed to commercial fishing for salmon from 6 o’clock post-
meridian July 9 until 6 o’clock antemeridian July 19, from 6 o’clock
antemeridian July 30 to 6 o’clock antemeridian August 2, and from
6 o’clock postmeridian August 6 to 6 o’clock antemeridian August 18.
The total commercial catch from the Chignik run in 1937 was 580,990.

Warden Charles Petry was in charge of operations at the Chignik
weir.

CHINIK CREEK

The weir at Chinik Creek, in charge of Rudolph H. Koch under
the direction of Capt. R. L. Cole, was installed on June 24, and the
first salmon passed through on July 8. Counting was discontinued
on August 1, when the total escapement numbered 8,256 red salmon.

ENGLISH BAY STREAM

-Construction of the weir in the stream at the head of English Bay
was started on May 23 and completed 4 days later. From May 31
to August 3, inclusive, there were counted 14,857 red salmon and
174 pinks. The peak of the run was on July 10, when 1,298 red
salmon passed upstream. The work at this weir was carried on by
Percy G. Maltbie, under the supervision of Capt. R. L. Cole.

FISH CREEK

A weir was again established in Fish Creek on the west shore of
Knik Arm, through which 50,617 red salmon and 489 cohos were
counted from July 21 to August 9, inclusive. The peak of the run
was reached on July 30, with an escapement of 6,351 red salmon.
Under the direction of Capt. R. L. Cole, operations at this weir
were carried on by Charles E. Jones at the beginning of the season,
and later by William E. Conrad.

KALGIN ISLAND CREEK

A count of salmon ascending the creek on the east side of Kalgin
Island was again made by the stream watchman stationed there.
Such counting, without the use of a weir, is possible because the sal-
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on cannot ascend the stream except in the 2 hours before high water
‘and for 2 hours of ebb. This season, however, the water was un-
usually high and of a brownish color,. which made it difficult to
observe the escapement accurately. ¥From June 2 to August 6,
inclusive, 20,820 red salmon were counted, and it was estimated that
the escapement included also from 7,000 to 8,000 salmon that were
not counted. In addition, a considerable numbeér were observed
at the mouth of the stream when the watchman was removed on
August 7.
KARLUK RIVER

When the weir in Karluk River was being installed, from May 11
to May 17, the water was exceptionally low for the time of year.
King salmon started to pass upstream on May 24 and red salmon on
May 27, but there was no appreciable escapement until June 7,
after which the run was very heavy for about 3 weeks, with the result
that almost two-thirds of the season’s escapement of red salmon
occurred in the month of June. The largest escapement for aneivﬁne
day was on June 10, when 115,290 red salmon were tallied. en
counting was discontinued on October 6, the total escapement num-
bered 1,265,003 red salmon, 15,666 cohos, 6,882 kings, and 5,738
pinks. It was estimated that 30,000 salmon were still in the lagoon
at the time the weir was removed.

The large escapement at the beginning of the season was accounted
for by the fact tﬁat storms wrecked apparatus and prevented fishing
for a period during a heavy early run. As a result, the catch from
the Karluk run never did equal the escapement. The total com-
mercial catch of red salmon from the Karluk run was 1,028,730.

Traps for the capture of predatory Dolly Varden trout were oper-
ated as usual in connection with the Karluk weir and caught 81,539
of these fish during the season.

James O'Brien was in charge of the weir, under the direction of
Warden J. Steele Culbertson.

KLAWAK CREEK

The weir in Klawak Creek, erected at the same site as in previous
years, was completed on June 2. Counting began on June 4 and
was continued through September 29, during which time the escape-
ment tallied was as follows: 33,544 red salmon, 572,271 pinks, 13,625
chums, and 2,578 cohos. It was estimated that half the pink salmon
and almost all the chums and cohos died at the foot of the falls above
the weir because low water made it impossible for salmon to ascend
the falls. Arrangements have been made whereby the Forest Service
will undertake to improve these falls, probably before the beginning
of the salmon run next season. L. M. Johnson was weir foreman at

.the Klawak weir, under the supervision of Warden Donald S. Haley.

LITTLE PORT WALTER

A weir was again operated at Little Port Walter, primarily in con-
nection with the study of the pink-salmon runs in southeast Alaska.
From August 16 to September 9 there were counted 7,085 pink salmon,
53 chums, 8 cohos, and 3 reds. ~On September 10 no count was made
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because of high water, and the weir structure was washed out that
ht. It was estimated that about 2,000 salmon were in the river
below the weir at that time.

ORZENOI RIVER

Construction of the weir in Orzenoi River was begun on June 2 and
completed on June 8. A flood took out part of the structure on June
11, and it was not until June 17 that the work of replacing pickets and
building an extra flood gate was completed. From June 19 to August
6, inclusive, there were counted through the weir 16,343 red salmon,
6,358 pinks, 1,316 chums, and 114 kings. Gordon Ashton again car-
ried on the work at this place, under the supervison of Acting Warden
Ralph A. Ferrandini.

RED RIVER

The weir in Red River was completed on May 15, and the first
escapement was counted on May 23, when six king salmon passed
upstream. The red-salmon run began on the following day. Count-~
ing was continued through August 28, at which time the total escape-
ment consisted of 253,994 red salmon, 1,671 kings, and 673 cohos.

Although the catch exceeded the escapement at Red River in the
latter part of July, it was not necessary to close the area at that time,
as the difference was too small. However, this district was closed
through the remainder of the season after August 21. During the
season 95,795 Dolly Varden trout were taken in a trap and destroyed.

Tom Frost, at the beginning of the season, and later Henry B. Looff,
had charge of operations at this weir, under the direction of Warden
J. Stecle Culbertson.

BITUK RIVER

Construction of the weir in Situk River was completed on June 11,
and the first salmon passed through on the following day. Countin
wag continued through July 21, after which high water preventeg
accurate observations, and the structure was finally washed out on
July 27. The total count for the season was 118,777 red salmon, 2,750
pinks, and 1,290 kings. Axel W. Tveter was in charge of operations
at this place, under the direction of Warden William B. Berry.

SALMON LIFE HISTORY STUDIES

Studies of the life histories and fluctuations in the abundance of
the Pacific salmon in Alaska were continued in 1937 by the staff
of the Fisheries Biological Station at Seattle, Wash. The major
- investigations of the red salmon at Karluk and the pink salmon at
Little Port Walter were carried on as formerly. Biological data on
the red salmon in the Bristol Bay, Chignik, and Copper River areas
were also collected. Daily catch records of the fishing boats operating
in Bristol Bay from the inception of the industry up to the Present
time were compiled during the year.

Studies carried on at Karluk River and Little Port Walter gave
further insight into the natural factors that influence the abundance
of the salmon. The. biological work at Karluk during the past
year included studies of the influence of predatory trout on the
abundance of the red salmon spawning in the river system. The
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cooperative project with the National Canners Association dealin
with the biological changes within the pink salmon due to sexu
development was continued at Little Port Walter.

The collection, compilation, and analysis of records of the daily
catch of salmon in Alaska by the principal types of fishing apparatus
were continued in 1937, and provided information as to the fluctua-
tion in abundance and time of appearance of salmon runs in the various
districts. This information is of importance in determining adequate
regulations for the conservation of the salmon,

OBSERVATIONS ON THE ESCAPEMENT OF SALMON

As in previous years, the size and condition of the salmon runs
were closely observed in all districts during the commercial fishing
season with a view to determining whether any immediate modifica-
tions of the regulations were necessary in order to assure an adequate
reservation of brood fish. After the close of the season an inspection
was made of representative streams in the various districts. The
requirement of law that not less than 50 percent of the runs be per-
mitted to escape was fully met in streams where counting weirs were
maintained, and there was in general a satisfactory seeding of all
spawning grounds.

Southeast Alaska.—In the Ketchikan district, embracing the south-
ern district and that part of the Clarence Strait district south of
Erest Sound, the run of salmon was slow at the start, but increased
later, holding up fairly steady until after the close of the fishing season,
and the spawning grounds as a whole were adequately seeded. Prac-
tically all streams on the east coast of Prince of Wales Island as far
north as Kasaan Bay had good escapements. Tolstoi Bay and Thorne
Bay likewise had good escapements. Probably the poorest escape-
ment in the district was in the western part of Behm Canal, al hough
Yes Bay had a good showing. The escapement in Boca de Quadra
and Smeaton Bay was excellent. Some of the smaller streams had a
fair escapement, and a few were poorly seeded. From the number of
salmon observed in bays of Annette Island and Gravina Island after
the close of the fishing season it was apparent that the spawning
grounds in tributary streams would be well seeded.

The stream survey in the Wrangell district and adjacent waters of
Sumner Strait and the northern part of Clarence Strait, while not as
thorough as desired, was fairly comprehensive and showed that the
escapement in general was rather light, notwithstanding favoring con-
ditions, such as unusually heavy rainfall and consequent high water
in the streams. For the region as a whole it was a season of small
and detached runs. In western waters of Sumner Strait, off the east-
ern shores of Kuiu Island, sizeable runs of pink salmon began about
August 7 and reached their peak 10 days later. This locality (includ-
ing Rocky Pass, Threemile Arm, Seclusion Harbor, and Affleck Canal),
together with Totem Bay on the south shore of Kupreanof Island, was
the only part of Sumner Strait that had a good run of pinks. Toward
the close of the season there was a fair run of pink salmon in Whale
Passage. A fairly good run of this species occurred also in the Stikine
district, reaching its peak during the last 2 weeks of July. The run
of pink salmon in streams of Bradfield Canal was unaccountably small,
in view of the large escapement there in 1935. There was an excellent
run of king salmon in the Stikine district and a good escapement.
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This region also had a good run of red salmon. Other red-salmon
streams that had good escapements were those tributary to Salmon
Bay and Lake Bay. Barrie Creek had a meager escapement of both
reds and pinks. The runs of chums and cohos were light throughout
the Wrangell district.

The run of pink salmon was very late on the west coast of Prince
of Wales Island, not appearing in any volume until the middle of
August, and then the run was irregular. At no time was there a
steady run in any locality. Pink salmon began striking into the bays
and inlets of the South Prince of Wales Island district about August 29.
During the stream examination in September if was found that the
run had increased and as & result of the heavy rains the fish immedi-
ately entered the streams, assuring a fair escapement of this species.
The northern part of Prince of Wales Island, however, includin
tributaries of Sumner Strait, and streams of Tuxekan Passage, E
Capitan Passage, Calder Bay, Sea Otter Sound, and Davidson Inlet,
had a very poor escapement of pink salmon, and of other species as
well. There was a fair escapement of red salmon in Sarkar Lake, in
Klawak Creek, and in various red-salmon streams in the South Prince
of Wales Island district. The runs of cohos and chums were very
disappointing all along the west coast of Prince of Wales Island.

In the Icy Strait district salmon were not plentiful during the first
part of the season; but the run increased gradually, reaching its peak
about July 20 and holding up fairly well until the end of the season.
In the eastern and western districts there was a poor showing of salmon
until August 4 and a good run thereafter until the close of the season.
The run in Stephens Passage was one of the heaviest in years. Reports
of stream guards indicate that red-salmon streams of these districts
were fairly well seeded, and that the pink-salmon escapement was
good in some areas and poor in others, being ample in the Icy Strait
district as a whole, fair along the west coast of Admiralty Island south
of Killisnoo, poor along the coast north of Killisnoo, and satisfactory
throughout the eastern district. An excellent seeding was obtained
in the mainland streams of Stephens Passage. The escapement of
chums and cohos was about average in all three districts.

The curtailment of commercial fishing because of stormy weather
in certain parts of the Yakutat district assured a better than average
escapement. There was a fair escapement from a rather light run of
king salmon in Alsek River and also a satisfactory escapement of reds
and cohos. (Good escapements of reds and cohos were also secured in
Italio River and Ahrnklin River, and of all species in Situk River.
The runs and escapements in Lost River and Ankau Inlet wers fair,
and Humpback Creek had the best escapement of pink salmon it has
had for several years.

. Prince William Sound and C'tépper River region.—The run of pink
salmon in Prince William Sound as a whole was unusually late and
very light during the commercial fishing season. This was particularly
true on the eastern and southern sides, where the run was poor in most
localities. On the western side the run be%a.n earlier and in some sec-
tions held up fairly well until the close of commercial fishing. The
best showing in the sound was along the Chenega shore and in the
Port Wells area, and the escapement there was good. Because of
the generally light run a supplementary order was issued closing Prince-
William Sound to commercial fishing on August 2, or 3 days earlier
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than originally specified. An improvement in the run during the last
week of the fishing season gave promise of a fair escapement for the
entire district, and one materially larger than in any other recent odd
year. ,

A larger run of red salmon than usual entered the Copper River, the
main run appearing from June 8 to 15. In Bering River the main
run was from June 20 to 26. Few fishing boats were engaged in
taking fish from the latter run, and stormy weather hampered opera-
tions for the first 3 weeks of the fishing season on Copper River.
Reports indicated that the escapement of reds and kings in the tribu-
taries of Copper River was the best it had been for several years.

In the Resurrection Bay area red salmon were small and the run
was light, somewhat similar to the poor run in 1930. A fair run of
cohos began on September 11 and continued until the latter part of
the month. Stormy weather prevented fishing during this period,
and as a result there was a good escapement of this species.

Cook Inlet.—In general the runs of all species of salmon in the Cook
Inlet area were later than usual, with the possible exception of chums.
Few king salmon were in evidence prior to the opening of commercial
fishing on May 25, but the run held up well throughout the season,
reaching its peak between June 12 and 19. While the catch of king
salmon was the largest on record in the district, there was no notable
increase over former years in the number of this species observed on the
spawning grounds visited, mainly on the Kenai and Kasilof Rivers.
- The early run of red salmon was light, but a second run appeared
on July 24, much heavier than the first, with the greatest number of
fish centered near the mouths of the Kenai and Kasilof Rivers. The
latter run continued in fair numbers until several days after the close
of the fishing season. An excellent escapement of red salmon was
observed on the spawning grounds of the Kenai and Kasilof Rivers,
particularly of the latter, where, with the exception of one stream all
tributaries were seeded to capacity. A good escapement also entered
the Kalgin Island stream. At Fish Creek, Knik Arm; the escapement
of red salmon was approximately 75 percent less than in the previous
year. The escapement at Enghsh Bay and Cbinik Creek was dis-
appointing, particularly that in the latter stream, which was the
poorest since improvement was started on the falls at the mouth of the
stream in 1926. Prior to that time it was impossible for salmon to
ascend these falls, except during a short interval on the higher tides.
Since the falls were improved the salmon may enter this stream even
during the smallest tides. v

The pink-salmon run, while spotted, averaged good for the odd year.
In the Port Dick region, where the runs of pinks and chums were
heaviest, the escapement was very good. Streams on the outer coast
from Point Gore to Port Chatham had a fair seeding. There was also
a fair escapement of pinks at Seldovia Bay and Tutka Bay. In other
streams south of Anchor Point, including Kachemak Bay, the escape-
ment was light.

Kodiak area.—Enormous runs of pink salmon entered Uganik Bay
and Uyak Bay, and this species was abundant also in other parts of
the Kodiak area, particularly in Alitak Bay and waters along the east
coast of Kodiak Island. A good escapement of pinks was observed in
all streams examined at the close of the season. The streams were well
supplied with water, and the salmon had no difficulty ascending to
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the spawning grounds. Red salmon in the district as a whole were less
plentiful than in the previous year, and the runs were irregular. At
Olga Bay the escapement of this species was the best for several years,
the escapement at Karluk was fair, and that at Red River was below
the average. The runs and escapements of ot}xer species were fair.

Chignik.—The run of red salmon in Chignik River was very light
throughout the season and the required 50-percent escapement was
obtained only by additional curtailment of commercial fishing. The
run of pink salmon was unusually good for this district and was the
largest since the season of 1926. The runs and escapements of chum
ang king salmon were a little above the average, and the run and
escazzement of cohos was very light. .

Alaska Peninsula.—As in the previous year, the heaviest run of red
salmon on the south side of the Alaska Peninsula in 1937 occurred in
the last 2 weeks of June, while on the north side of the peninsula the
peak of the run was about the middle of July. Red salmon in this
district were never abundant throughout the season, and the runs and
escapements of cohos and kings were also small. There was an ex-
ceptionally heavy odd-year run of pink salmon, which continued
strong after the close of the fishing season, assuring an adequate
seeding of the spawning beds. The run of chums was good.

Bristol Bay.—The run of red salmon in Bristol Bay as a whole was
light at the beginning of the season but later developed into very good
volume. The Nushagak district had the best run in nearly two
decades, the fish arriving in large numbers on June 29 and continuing
until the middle of July, when there was a tapering off of the larger
schools. In the Kvichak-Naknek district the main run occurred after
July 10, and the peak of the run in the Egegik district was from
July 16 to 20. The season at Ugashik was still later, with few fish
until July 20, after which there was a heavy run, reaching the peak of
abundance on July 22, and continuing in good numbers after the
close of the season. : .

Comprehensive surveys, partly by airplane, were made of the
various districts after the close of the fishing season, Excellent
escapements were observed in the Wood River and Tikchik Lakes
systems, in the Lake Clark area of the Kvichak watershed, and in
Lake Brooks and Naknek Lake of the Naknek watershed. Streams
tributary to Ugashik Lakes were only lightly populated with red
salmon, which is normal for this area, and a number of streams in the
Egegik district appeared to be seeded to but 25 percent capacity. The
seeding of the spawning beds of the Bristol Bay area as a- whole,
however, was very satisfactory..

GENERAL STATISTICS OF THE FISHERIES

The total number of persons engaged in the fisheries of Alaska in
1937 was 30,331, or 52 less than in 1936. Fishery products were
valued at $51,743,220, an increase of $1,287,948, or about 3 percent,
over the value in the preceding year. Of the total amount, 90 percent,
represented the value of salmon products; 5.6 percent, herring; 1.9
percent, halibut; and 2.5 percent, the value of all other fishery products.



Summary of persons engaged and products of the Alaska fisheries in 1937

Southeast Alaska Central Alaska Western Alaska Total
Item
Number Valus Number Value Number Value Number Value
PERSONS ENGAGED
Wohives e e (') U (ORI SRR 3% ) S N ST 5. s J (R 17,388
Natives. - 3,495 6, 600
Chinese. 93 §56
Japanese._. 582 867
Filipinos.. 1,632 3, 908
Mexicans. 634
90
16
76
86
TOLAY. _ e et oo e 1B702 o) 841 oo | 8218 | ... 30,331 ..o
PRODUCTS
Salmon:
Canned. . cimcceeas cases..| 2,933,806 | $15,978, 185 $14,862,357 { 6,069,685 | $44, 547, 769
Mild cured. -pounds..) 5,620,800 1,051, 744 12,600 | 5,721,600 1,064,
Pickled._.... -..do.._. 18, 800 1,574 61, 173 765, 396 100, 550
Fresh, for 008 o cen oo e do....| 3,421,129 292,316 |. 3,421,129 292, 316
Frozen. for food . 5, 344, 666 431,614 5,344, 666 431, 614
Frozen, for bait___.__ 59, 750 634 59, 750 634
Dry-salted and dried_. .. . O e . 1,159,725 81, 800
Kippered and canned. 314 314 1,764
Fertilizer. o , 400, 000 1,972, 000 29, 151
Oof)..._.. 51,800 78,100 23,956
Herrin,
2, 874, 260 2,731,385 31,836
2, 508, 787 2, 506, 787 16, 980
72,750 2,098, 040 107,968
____________ 10, 400 385
.......... 350 350 75
15,899, 608 37, 632, 534 629, 260
, 973,801 5, 569, 192 2,105, 341
419, 959
511, 600
70
Vers....... 73, 000
Dry-salted. __. 5,189
Pickled. .. 2,136
BLOCKASh . - oo ia et ceacccmaana 3,013
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Summary of persons engaged and products of the Alaska fisheries in 1937—Continued

Boutbeast Alaska Central Alaska Western Alaska Total
Item =
Number Value Number Value Number Value Number Value
PRODUCTS—continued
Whale
....... —— 184, 950 $109, 172 520, 200 $291,312 7185, 150 $400, 484
Speru] oil. 39, 650 10, 801 35,081 168, 250 45, 832
Fertilizer_..______________ 660, 000 8,730 | 1,750,000 24,075 | 2,410,000 32, 805
glagl Canned 31,648 230,415 |- 31,800 240, 392
rab: .
g{anléed.. ..................... 15, 707 192,268 | e 21,561 251, 248
eat:
Cold packed.... .o 5,449 2,316 | 62,047 826
In bulk B 46 233 % 233
‘Wholeinshell. ..._.__... - -dozen.. 561 1,152 1,792
rimp:

- - 208
158,155 161, 679
2, 6 2,627
.............. 10
316 321
2,966 2,966
1,882 1,882
110 110
56, 576 58, 576
185 6,794 6, 794
, 582 , 833 27,833
Rockfish, frozen. .. 16,843 336 336
Flounder, fresh______.._.___.____________ d 180, 000 4, 500 4, 500

* Lingeod”: .
Frozen._ 743 15 15
2,264 906 908
275 8 8
-] 20,249,985 |...._..__._. 16,132,077 .. __..._. 15,361,158 |.._..___.... 1 51,743, 220

! These figures represent the value of the manufactured product. It is estimated that the value of the catch, exclusive of whales, to the fishermen was approximately $14,238,000.
The round weight of the salmon catch landed by the fishermen was approximately 593,384,000 pounds, and the corresponding figure for herring was ap, roximately 206,446,000 pounds.
The cod figures given above do not include the offshore catch from waters sdjacent to Alasks, which amounted to 3,776,983 pounds of dry-salted and 18,840 pounds of tongues,

having a total value of $188,611, landed at ports of the Pacific Coast States.
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‘SALMON

Although the runs of salmon in Alaska as & whole were lighter in
1937 than in the previous year, they were better than average, par-
ticularly for an odd year, and the catch was the third highest on
record, having been surpassed only in 1936 and 1934. The catch of
pink salmon showed a marked decline in southeast and western
Alaska, but was the largest ever obtained. in the central district,
chiefly as a result of very heavy runs in the Kodiak and Ikatan-
Shumagin areas, which more than offset the decrease in Prince
William Sound. It should be noted, however, that the individual
fish were of smaller size than in 1936, and whereas there was a sub-
stantial gain in the number of pinks taken, the pack for the central
district was somewhat less than that of the previous year. The runs
of red salmon were %ood in southeast and western Alaska and light in
most parts of central Alaska. The catch of cohos was below average,
that of chums was fair, and the catch of king salmon was the largest
ever taken in Alaska. ' '

The total catch of salmon decreased about 16 percent from that
for 1936. By districts, the decrease was about 29 percent in south-
Xa.lstkAlaska, about 3 percent in central, and 4 percent in western

aska.

_ The apparatus operated in Alaska as a whole in 1937 varied but
little from that of the previous year, the number of traps remaining
the same and the number of fathoms of seines and gill nets showing
less than 1 percent difference.

CATCH AND APPARATUS

The total number of seines used in the salmon industry in 1937
was 995, of which 786 were purse seines and 209 beach seines. The
purse seines aggregated 118,826 fathoms of webbing and the beach
seines 20,119 fathoms. The number of gill nets used was 4,115,
having a total length of 296,011 fathoms. There were 170 driven
and 283 floating traps—a total of 453. .

Southenstern Alaska was accredited with 532 seines, or a total of
90,576 fathoms, a decrease of 20 seines and 5,509 fathoms of webbing
from the number used in 1936; also with 384 gill nets, aggregating
24,960 fathoms, an increase of 25 nets but a decrease of 1,370 fathoms
of webbing; and with 32 driven and 252 floating traps, an increase of
2 driven traps and a decrease of 2 floating traps, as compared with
the number operated in 1936. .

Corresponding figures for central Alaska show 455 seines, or 46,169
fathoms, as compared with 396 seines, or 41,749 fathoms, in 1936;
1,537 gill nets, or 99,570 fathoms, as compared with 1,522 gill nets, or
85,600 fathoms, in 1936; and 138 driven and 31 floating traps, as
compared with 139 driven and 30 floating traps in 1936.

In western Alaska 8 seines, or 2,200 fathoms of webbing, were used,
an increase of 4 seines and 1,200 fathoms of webbing over the number
operated in 1936. There were 2,194 gill nets used, or an aggregate of
171,481 fathoms, a decreasé of. 136 nets and 13,072 fathoms of webbing.
No traps were operated in this district. ) )

Seines caught 28 percent of the salmon taken in 1937, gill nets 24
percent, and traps 46 percent, while lines and wheels took the remain-

Ing 2 percent.
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Percentage of salmon caught in each Alaska district, by principal forms of apparatus

Boutheast Alaska Central Alaska Waestern Alaska
Apparatus
1936 1937 1936 1937 1938 1937
33 29 30 39 2 4
2 3 8 8 96 95
63 65 62 [ 70 PN I
2 L O B L LT IO,
.............................. 2 1

The total catch of salmon in 1937 was 109,114,923, & decrease of
20,211,280, or nearly 16 percent, from the number taken in 1936.
There was a decrease of 18,048,736 in southeast, 1,121,180 in central,
By species, the catch of cohos
decreased 806,538; chums, 3,121,124; pinks, 11,809,300; and reds,
4,651,984 ; while the catch of kings increased 177,666.

and 1,041,364 in western Alaska.

Salmon taken in 1937, by apparatus and species, in each geographic section of Alaska

outheast | Central Wi
Apparatus and specles 8 Alrz'xska Alaska A?;;ﬁgn Total
Seines:
Coho, or silver. 133,710 79,630 (... ... __ 218, 240
Chum, or keta____ -1 _TTTTTTTTTTITITTTTTTTITT 2,777, 621 979, 080 65,080 | 3,821, 790
Pink, or humpback . ___________ 2 17T7TTTTTTTT 9,942, 232 | 13,627, 623 186 | 23, 570, 041
King, OF 8PrNge oo o oo oo 3, 1,626 1,318 6,332
Rod, OF S0CKOYE . - - o o e o eceeeceeccmemoooom oo 406,763 | 1,358,588 737,887 | 2,603 238
Total cooooo. 13,353,716 | 16, 046, 447 804,478 | 30, 204, 641
Gill ncts:
Coho, or silver. ——- e 108, 000 167, 744 2,101 275, 035
Chum, or keta_ .___ 78, 835 101, 678 607, 368 877,979
Pink, or humpback.__ 607, 200 ) 427 1,291’ 686
King, or 8priDg. .o ooomoee 21, 791 74, 036 63, 067 168, 8
Red, or sockeye. ... 363,082 | 2,141,922 | 21,315,278 23,821 182
1,177,917 | 3,169,805 | 22,077, 954 26, 425, 876
Trap
520, 517 318,367 838, 884
2,699,454 | 1,230,091 3,929, 545
24, 616,946 | 16, 606, 651 41,313, 507
8, 146 35, 746 ’ 43' 801
1,326,446 | 3,218,875 4, 545, 321
TOLAl. .« eecmcecercmamc e ecoaamaaan 29,171,500 | 21,409,720 |___.________ 50, 671, 238
Lineon i1 : 639, 627
ONO, OF SUVer. | rcrecccctcccmmeaa e cccaaa R L B i LT T T SN
King, OF 8PriDg. _ ooooeeoeeeeemm e cecccaccccceeen 846, 161 |- eoememmen o gig; gg{
Total. oo ciememecmrccaiccee————ee 1,486,878 | oo |oio .. 1,485, 678
e
um, or keta... ——- PR PEORON PRI, 311, 200 31
King, or spring... .oooeocceeoocoaooaaioe Y PO P 16, 490 16, %
Total........ - PO I S 327, 680 327, 690
'roug: h 11 09, 754 64
oho, or slIver_ ..l 1,399, 7. 565, 641 2,191 1,967,
Chum, or keta. _.._ 5,656,010 | 2,310,847 | 1,073,657 | 8 940, 2?2
Pink, or humpback .. 35, 166, 387 | 31, 008, 701 236 | 66,175,324
King, or spring_.._. . 879, 4 111, 407 80,873 | 1,071 758
Red, or 80CKeye. . oo ocoeecececcacaaana 2,187,191 | 6,710,385 | 22,053,165 | 30, 959: 741
Grand total._ 45, 188,820 | 40,715,981 | 23, 210, 122 | 109, 114, 023
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CANNING
CHANGES IN CANNERIES

Comparatively few changes in operation or management of the
salmon canneries in Alaska took place in 1937. In southeast Alaska
-the Burnett Inlet plant, formerly operated by the Alaska Pacific
Fisheries, but idle since 1930, was purchased and operated by a new
corporation, the Burnett Inlet Salmon Co. The Kasaan cannery of
the Pacific American Fisheries, taken over from the Northwestern
Fisheries Co. and idle since 1930, was also reopened.

During the fall of 1936 and the spring of 1937 the Nakat Packing
Corporation replaced its cannery buildings at Waterfall and now has
there one of the finest canneries in southeast Alaska. The new
structures include a cannery building with power-house and machine
shop, a warehouse, store and office, carpenter shop, mess and bunk-
house, main dock, and walks and runways. The cost of construction
of this plant was approximately $145,000.

In central Alaska the plant at Resurrection Bay formerly known as
the Seward Fisheries, Inc., was reopened and operated by Hagen &
Co., after having been closed for 2 years. The North Pacific Sea
Foods Co. completed and operated a new cannery at Swanport, about
one-half mile from the old cannery at Fort Liscum, which was de-
stroyed by fire in the fall of 1936. The Kadiak Fisheries Co. leased
the cannery of Shelikof Packing Co. at Zachar Bay and operated it in
addition to the plants at Kodiak and Shearwater Bay. The plant of
the Kustatan Packing Co. at Anchorage was purchased and operated
by the General Fish Co., Inc. The Northern Light Packing Co.’s
pﬁmt at Mountain Slough, last operated in 1932, was taken over and
operated. by L. Utness.

The Naknek cannery formerly owned by Northwestern Fisheries
Co. and now belonging to the Pacific American Fisheries, Inc., which
had been closed down since 1931, was again put in operation. This
plant is located on the north shore of the Naknek River and is known
as the Nornek unit of Pacific American Fisheries, Inc. The com-
pany’s Naknek plant is farther up the Naknek River and on the south
shore. Before the beginning of the fishing season the Bristol Bay
Packing Co. had completed one of the two new canneries which are
to replace the buildings lost by fire in 1936. The plant was operated
during the season with six lines of machinery. hen the other can-
nery 1s completed, each will be a five-line plant.

Joint operating arrangements were again carried on by a number of -
companies having canneries in the same district, resulting in the
closure of several additional plants in the 1937 season.

NEW CANNERIES

There were two new floating plants in the Kodiak district-—the
motor vessel Commander (282 tons), operated by Suryan’s, Inc., in
Moser Bay, and a large scow operated by Frank McConaghy Co., Tne. ,
at Zachar Bay. Other new canneries were the Northern Fisheries,
Inc., at Ketchikan, and the Phillips Canning Corporation at Valdez.
Although the latter produced a small hand-packed output in each of
the years from 1934 to 1936, inclusive, it has not been included here-
tofore in the list of canneries. The Gulf Packing Co., at Cordova,

88348—38-———0
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and Kayler-Otness, Inc., at Petersburg—both engaged in the pack-
ing of crab meat for several years—added substantial outputs of
canned salmon to their production this season and are included for
the first time in the list of salmon canneries.

. The Alaskan Glacier Sea Food Co. put up a small pack of canned
salmon at its crab cannery at Hoonah, but this plant has not been
included in the list of selmon canneries. ’

CANNERIES NOT OPERATED

Fifteen plants that had canned salmon in the previous year were
not operated in 1937. Four of these were in southeast Alaska, eight
in the central district, and three in western Alaska. In southeast
Alaska those closed for the year were the Lane Bros. cannery at Moira
Sound, the Seaport Salmon Co. at Ketchikan, and the plant of Dem-
mert Packing Co. at Klawak which had been leased to Robert Linden-
bergér and operated as the Klawak cannery of the Ocean Packing Co.
in 1936. The Hidden Inlet plant of the Nakat Packing Corporation
was destroyed by fire in May 1937, and the salmon taken in 1ts traps
during the season were packed at the company’s Union Bay and
Waterfall canneries. ) :

' In central Alaska the plant of the Surf Canneries, Inc., at Kuk
Bay, which burned down in Septembéer 1936, was not rebuilt, The
plant of the Shepard Point Pacf()i.ng Co. at Port Ashton was engaged
solely 'in the manufacture of herring oil and meal. Other canneries
in the central district that were closed for the 1937 season were the
Alaska Pacific Salmon Co. at Drier Bay, the Aleutian Fishing & Pack-
ing Co. at Sand Point, the plant of Herbert T. Domenici at Uyak, the
Glacier Sea’ Foods Co. at Cordova, the Ninilchik Packing Co. at
Ninilchik, and the Premier. Salmon Co. at Stevens Creek. o
" The Lockanok and Nushaiak plants of Libby, McNeill & Libby
on Bristol Bay were closed, the conipany having consolidated opera-
tions at its four other plants in that area. The Pacific American
Fisheries cannery at Nushagak, which was leased to Lowe Trading
Co. in 1936, also was closed during the season. o

' The cannery of Strand-Jensen Fisheries Co. at Cordova has been
dropped from the list of idle plants, as it has been dismentled andis
not likely to be operated again. . " -

‘The following canneries were closed during the year but may be
reopened: Co ' '

Southeast Alagka: )
Boca de Quadra.
. . JChomly.
Alaska Pacific Salmon Coo.oooon oo os --{Funter Bay.
Pybus Bay.
Alaska Packers Association. _..._. e { Iﬁ?;;ggéu.
Alaska Sanitary Packing Co_ ... .. ___ ... ~. Cape Fanshaw.
Demmert, Packing Co_ - .. oo oconmamiaiaaaaaaas Klawak, .
Ne BroS. _ - oo oo e Moira Sound,
.Libby, MeNeill & Libby__ . ... ... Klawak.
Nakat Packing Corporation, The___.._.__.__._.___ Ketechikan.
) g s Excursion Inlet,
Pacific American Fisheries, Frf¢.__ .. .. ______.._.. ggx?:}%&:i’tlcr
Santa Ana.
Seaport Salmon Co___ .. _ .. .. ______ .. .__.. Ketchikan,

Karl Thiele_ . e icccaaao- Lake Bay.
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Central Alaska: - . ’
Alaska Pacific-Salmon Co.cvoov e ceie e ceaeoa Drier Bay.
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Alasks Packers Associgtion. - - .. . __._____.__ {?{1;151:1&1{ .
Aleutian Fishing & Packing Co._._ ... .. _.__..._. Sand Point.
Anderson Mercantile Co., Inc_ ... ________ Deep Creek.
W.G. Culver..___._____ e eamccmccaea- Point McManus.
Herbert T. DomeniCiocooo o oo ooao oo Uyak.
General Fish Co._ . ... Anchorage.
Glacier Sea Foods Co- oo omo oo Cordova..
Gustan & Vogel . _ .. Point Possession.
Ninilehik Packing Coo o oo oo cmeaaa Ninilohik.
North Coast Packing Co. - ... . o . __..__ Ninilehik.

: Chignik.
Pacific American Fisheries, Inc.. . oo oo __ Kenai.

v Unakwik Inlet,
Point Possession Fish Co_ .. ... .o .__.__._. Point Possession.
Premier Salmon Co- oo - Stevens Creek. '
Redoubt Bay Packing Co.__....._......_.___...__ Redoubt Bay.

E. Sandvik. ..o . e e - --- Swansons Creek.
Shepard Point Packing Co... . ... . ____.___. Port Ashton.
Harvey J. Smith. ... ... West Foreland.
Spur Fish Corporation_____..._ . . _________..___. Nikishka Bay.
Sunset Packing Co______ . ___._ ... .. Otter Creek,
John Wik . . ___._.... e e Kenai.
Jake Young - .._. R, mem e Port Chatham.
Western Alaska: ’ ’
Alasksa Packers Assoclation_ . ... .. ._________.__. Naknek River,
Herendeen Bay Consolidated Canneries. . o _____._. Herendeen Bay.
Libby, McNeill & Libby. .. {{;ﬁ‘;‘g:‘;g‘;_
Pacific American Fisheries, Ine.____._ . __________. - Nushagak.
Red Salmon Canning Co_ . .. .o Naknek River.

TOTAL CANNERIES OPERATED

One hundred and thirteen canneries were operated in Alaska in
193746 in southeast, 44 in central, and 23 in western Alaska—which
is the same number as in the previous year for southeast Alaska, and a
decrease of 3 for the central and 1 for the western district, a net de-
crease of 4 plants from the number operated in 1936. The flosting
canneries International, of the International Packing Co., and Memnon,
of the Columbia River Packers Association, Inc., were operated in

both central and western Alaska, but each is credited to but
district, the former to central and the latter to western Alaska.

one

Companies that canned salmon in Alaska, number and localion of canneries operated,

and number of iraps owned by eack, 1937
[New canneries indicated by asterisk (*)]

Cannerles Traps

Company
Number Location ‘| Driven | Floating | Total
Southeast Alaska:

Kake. o coumieaeaens
Alaska Pagifio 5a1mon COu.eenencnne.- T4 g::f%i‘;{;b‘_

Rose Inlet...
Annette Island Canning Co_......_..... 1 { Metlakatla...

© ARB'Packing Co_...oemvmmnaaas 1| Wrangell....ceoo....

Balcom-Payne Fisheries, Inc.. B 1 | Xetchikan.
Beegle Packing Qo_.._.... ) W P do.io....
Berg Packing Co....-.... ) B P do.......
Burnett Inlet 8almon Co R 1 | Burnett Inlet..
Consolidated Fisheries. ................. 1 | Excursion Inlet
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Companies that canned salmon in Alaska, number and location of canneries o
erat
and number of iraps owned by each, 1937—Continued perated,

Canuverles Traps
Company
Number Location Driven | Floating | Total
Southeast Alaska—Continued. 4
Deep Sea Salmon Co.. 1 | Skowl Arm.
Diamond K Packing C 1 | Wrangell..
Douglas Fisherles Co., Inc_ 1 Dougl:;s.ﬁ_
Bay of Plllar:
Fidalgo Island Packing Co.. . 2 {Ket D aiars
Haines Packing Co-. 1| Letnikof Cove. ...oeeceeee | oo .
P. E. Harris & Co-.. 1 | Dawk Inlet__. N 2 R 7
Hood Bay Canning Co 1 | Hood Bay. . 4 <
Hydsaburg Fisheries, In 1 | Hydaburg
Iecy Straits Salmon Co. 1 | Hoonsh. .. -
Independent Salmon Cann 1| Ketchikan ..__._ 1 1
Kayler-Otness, Inc_...._...... 1| Petersburg !t ... .| _......[.______
Ketchikan Packing Co.. 1| Ketehikan. . _..._._ | 77" PN AR 5
graig. g o P 1 8 9
eorge Inlet. _ ... .| _______
Libby, McNeill & Libby...._._......... 4 T“lﬁutnt"b"r _______ B 13 &
Yakuta!
Lindenberger Packing Co 1| Crafge e eciacaen
- Hidden Inlet ? 6 &
Nakat Packing Corporation, The... 2 HUnion Bay.—..._.._. 8 b4
Waterfall__._._._._. 8 8
. Chatham. .__._._.__. 5 5
New England Fish Co. _.............._. 3 |[{Ketchikan___.__.____ 5 3
Noyes Island 8 6
Northern Fisheries, Inc. . - .o..o._.__.._ 1| Ketehikan®*_ _______.| _______l._________
Ocean Packing Co..oouoe o aoo__. 1| RlawsKewoeoooooodoeaaaof 271777777
Pacific American Fisheries, Inc..._.._... 2 { K
Peril Straits Packing Co..cooemame .. 1 d.
Pyramid Packing Co., Inc........___... 1
Red Balmon Packers Assoclation .. 1
Scow Bay Packing Co........... .. 1
Sebastian Stuart Fish Co.. 1
Superior Packing Co....coeee ... 1
Ward's Cove Packing Co..._...._....... 1
Wrangell Packing Co.................... 1| Wrangell
Central Alaska:
Alaska Native Consolidated Canning Co. 1 | Sand Ii’aoint' .........
Alaska Pacifio Salmon Co .ooocomnemennne 1 (D e
Alaska Packers Assoclation_.._._...__._. 2 E;‘l!g:;kégs; I
Alaska Red 8almon Packers, Inc.____._. 1 Halil;)ut Bay (Car-
mel).
Alaska Southern Packing Co......._.... 1 | Uyak Bay (floating).
Alaska Year-Round Cannerfes Co.._..... 1| Seldovia...._...... -
Aleutian Fishing & Packiog Co. ... |eecoaioool Sand Point 2. ___....
Anchor Line Packing Co._............__ Seldovia (floating) ..
Chignik Packing Coon_ oo . 1| Chigoik ... _...... -
Chigolk *..._.....
Columbia River Packers-Association. ... 1 |[{Ikatan  Bay (float-
ng).
Cook Inlet Packing Co_. ........_....._. 1| Beldovis..._........
Copper River Packing Co............... 1 | McClure Bay.._.....
Emard Packing Co... . .covmmmminaaans 1| Anchoragé.._._.....
Fidalgo Island Packing Co...._......... 1| Port Qraham______.
General Fish Co., Inc. ... oo.o.._. 1| Anchorage__.__.....
W. R. Gilbert Co., Ine.__....... 1 | Polnt Whitshed.....
Grimes Packing Coocanemnnnann- 1| Uzinki... ...
QGulif Packlng Co...ccooommanonen 1 | Cordova 1.
Hagen & Co...ocuoiioicamieemaaeae 1 | Seward....
P.E Harrls & Coaomnommicemccaaae 1| False Pass_._.._.._.
Internationa) Packing Co............... 1| False Pass and
Ivanof Bay (float-
ing).
Kodiak. . .. _..._.
Kadlak Fisheries Co.c.. ... ... ........ 3 |{Shearwater Bay..__.
Zachar Bay._._.__....
Libby, McNelll & Libby.....co......._. 11 Kenal_...._.__..._.

t Primarily a crab cannery.

1 Traps only were opersted, the fish being packed at other canneries.
. 3 Because this plant is in the Karluk district, the location has been shown as “Karluk’’ for many years.
Canning operations originally carried on at the Karluk site were trunsferred to Larsen Bay in 1811, To
avoid misunderstanding, the specific location, rather than the district, will be shown hereafter.
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Companies that canned salmon in Alaska, number and location of canneries operated,
and number of traps owned by each, 1937—Continued

Canneries Traps
Company -
Number Location Driven | Floating | Total
Central Alaska—Continued.
Frank McConaghy Co., Inc........_.... 1 Zaich:;r. Bay (float- [ . o oo |ececaeidancaana
ng).

New England Fish Co..... 1 4
A.N.Nilson_........... 1] Portlock. . ceuooio i facicifomccmcreoeenccacnn
Ninilehik Packing Co...... 2
North Pacific Sea Foods Co.............] 1| Swanport.... ... |ceaei fomoaii]iaeanns 8
Pacific American Fisheries, Inc..___..__. lg

3

Phillfps Caunlng Corporation...._.
Pioneer Canneries, Inc.......
Pioneer Sea Foods Co....
Premier Salmon Co...__.
Puget and Alaska Canning
Sandvik Hand Cannery....

San Juan Fishing & Packing Co

Shepard Point Packing Co
Snug Harbor Packing Co....
Suryan’s, Inc.... . ooceemL_...

Uganik Fisherfes, In¢.coe.coooo_...
L Utness. ... c.coceeeacenaaa s

ness
Washington Fish & Oyster Co., In¢c
Western Alaska:

Alaska Packers Associatfon....._...

Columbia River Packers Assoclation. ...

International Packing Co......___..

Libby, McNelil & Libby........__.

Nakat Packing Corporation, The...

Pacific American Fisherles, Inc.__.

Red 8almon Canning Co....
Western Pacific Packing Co..._____

O S

B

-

Snug Harbor.
Moser Bay (float-
ing).* ’
UMgnulk ..............
ountain Slough. ..
Port Willlams.......
Egegik River..
Kvichak Bay 1.
Naknek River?
Nushagak Bay.
ashik River.

Ugashik River._..._.
Egeglk River (fAoat-
ng).

? Traps only were operated, the fish being packed at other cannerles.

LOSSES AND DISASTERS

One of the most serious disasters in the Alaska fisheries in many
years occurred toward the end of September when the purse seiner
Limit, of Storfold & Grondahl Packing Co. foundered mn a gale in
Chatham Strait and was lost with its entire crew of eight men.

The major propert

loss in the Alaska fisheries in 1937 was the

destruction of the Hidden Inlet plant of the Nakat Packing Corpora-

tion by fire on May 26, before the fishing season started. The loss

of buildings, equipment, ﬁshini; apparatus, boats, and supplies
0s:

amounted to $268,603. -Other

ses by fire in southeast Alaska

included the herring plant of the Red Bluff Fisheries in August and
the crab canneries of Kayler-Otness, Inc., at Petersburg, and the
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Salt Sea Fisheries, at Tenakee, both of which burned down in Novem-
ber. The total reported losses in the fisheries industry in southeast
Alaska amounted to $376,240.

Operators in central Alaska reported property losses totaling
$44,061, the principal item being the vessel North Dakota, which, with
fishing apparatus, was valued at $9,900. .

In western Alaska the herring saltery of the Golovin Bay Packing
Co., on Golovin Bay, which had not been operated for two seasons,
was burned down about the middle of October, with a loss amountin,
to $21,250. Other reported losses, consisting chiefly of boats a.ng
gear, brought the total for the western district to $37,742.

Twenty-one lives were lost during the year—11 in southeast, 6 in
central, and 4 in western Alaska. In the southeastern district 8
fishermen and 1 transporter were drowned, 1 fisherman met death by
accident, and 1 shoresman died of disease. Two shoresmen and 1
transporter in central Alaska were killed in accidents, 2 shoresmen
died of disease, and 1 shoresman was drowned. In western Alaska
2 fishermen and 2 shoresmen died of disease.

STATISTICS

One hundred and thirteen canneries were operated in Alaska in
1937, or four less than in the previous year. Employment was given
to 24,865 persons, as compared with 25,221 in 1936, a decrease of
356. White employees increased 311; Filipinos, 84; Mexicans, 8;
Negroes, 13; a.nc{) muscellaneous (Koreans, Chileans, Peruvians, etc.),
40; while natives decreased 412; Chinese, 105; Japanese, 242; Kana-
kas, 23; and Puerto Ricans, 30.

The total pack of canned salmon was 6,669,665 cases, valued at
$44,547,769. This is a decrease of 21 percent in quantity and less
than one-half of 1 percent in value from the {)roduction In 1936,
when the pack amounted to 8,437,603 cases, valued at $44,751,633.
Average prices of all species were considerably higher in 1937 than
in the previous year, reflecting increased operating costs as a result
of higher wages and increased costs of materials.

The output of canned salmon in southeast Alaska decreased from
4,076,717 cases in 1936 to 2,933,396 cases in 1937, or 28 percent;
in central Alaska the decline was from 2,869,681 cases to 2,216,359
cases, or about 23 percent; while in western Alaska the output in-
creased from 1,491,205 cases to 1,519,410 cases, or about 2 percent.
By species, in Alaska as a whole, the pack of cohos declined from
222,300 ceses in 1936 to 137,317 cases in 1937, or 38 percent; chums,
from 1,101,083 cases to 730,832 cases, or about 34 percent; pinks,
from 4,559,794 cases to 3,625,379 cases, or 20 percent; and reds from
2,502,542 cases to 2,106,669 cases, or 16 percent; while the pack .of
kings increased from 51,884 cases to 69,468 cases, or 34 percent.

Details are included in the following tables to show comparison of
the 1937 pack with the average for the 5 preceding years, 1932 to
1936, by cases of each species and by districts. Pinks, kings, and
reds show gains of about 14 percent, 38 percent, and 3 percent, respec-
tively, over the 5-year average, while cohos declined 28 percent and
chums 12 percent. By districts, the pack in 1937 increased approxi-
mately 10 percent over the 5-year average in central Alaska and 13
percent in the western district, while in southeast Alaska there was a
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decrease ‘of less than 1 percent, making a net increase of nearly 6
percent over the 5-year average for all of Alaska.

Peraons engaged, wages paid, and operating units of Alaska salmon canning industry,

Southeast | Central Western
Item Alaska | Alagka laska Total
PERSONS ENGAGED
Fishermen:
Whites 1,602 2,002 5,413
Natives_.. 772 465 2,516
Filipinos 1 [} 2
Mexlcnn 1
Negro......._. 1
Mlsce)laneous . 1
Total 7,953
Bhoresmen -
Whites 1, 543 1,816 5, 862
Natives . 801 104 2,768
Chinese 160 299 547
Japaness 251 164 939
Filipinos 1,109 1,128 3, 804
Mexicans 68 548 829
Puerto Ricans.. 11 79 80
anakes. ... .. 2 8 14
Negroes........... 18 52 74
"Miscollaneous ! 31 52 84
14,708
2,031
.7
4
2
1
1
2,114
13,308
5,346
561
939
8,825
630
80
18
k(]
86
Grand total. .o oo cvcae—eenaeant 10,425 7,088 7,362 24,865
Wages paid 8hOreSMON - . vcvsemenncmecemmmeconn.e $1,976,471 | $1,625,603 | §1,081,636 | 35,582 710
‘Wages paid transporters. . cceeeeocnreneorancecnemana- $5186, $443, 409 , 877 | $1,270, 241
OPERATING UNITS
Plants:
Shore cANDBIIES. -« oo ccaaaena——— 39 21° 108
Floating canneries— . . ' '
POWeEr vessels. ... occroreaeiaionananaan 1
Net tonnage. 3, osg 2, 15% 6, 3789
72 1 494 666
- 44 -8 --113
Vesse
Power, over 5 tons 817
N 42, 001
Launches.. ... 418
Power dories... 145
Gill-net boats. . 1,441
ofne ski 881
Other rowboats and skiffs 1,492
Lighters and scows 578
ouseboats 85
Pile drivers. . 77
Pile 11
Rig| 42

YKoreans, Chileans, Peruvians, etc,
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Persons engaged, wages paid, and operating units of Alaska salmon canning industry,
1937—Continued

Southeast Central ‘Western
Ttem Alaska Alaska Alaska Total
OPERATING UNITS—continued
Apparatus:
p Purse sei0es. - - - .ot 526 249 8 783
Fathoms. 89, 976 26, 375 2, 200 118, 551
Beachselnes. ... .oooo.o.ooo oo ... 8 183 | 189
Fathoms._._ ... . ... ... ..._.. 600 18,199 | ... . 18, 799
Gillnets. . .ooo s 375 1,485 1,769 , 620
Fathoms_____ ool 24,620 97,425 184,820 286, 865
Traps, driven._ .. 32 138 |l 170
Traps, BoAtINg . oo 252 2 U PO 243
Output and value of canned salmon in Alaska 1n 1937 !
Southeast Alaska | Central Alaska Western Alaska Total
Product
Cases | Value | Cases | Value | Cases | Value | Cases | Value
Coho, or silver:
pound fiat. .. ... 9,180 ' $97,464 438 $3,044 | 9,625 $101,408
l-pound flat ......... 1,008 9, 060 106, | (Y 1,204 Y
l-pound tall_...____. 78,328 031,983| 45,144 349,122 138 $1,030( 123,610{ 082 135
4-pound flat. | .o f.cio.eo.. , 878 2,744 || 2,878 23,744
Tot8loee e 88,525 738,507\ 48,664 378,378 138 1,030[ 137,317| 1,117,915
Chum, or keta:
pound flat._...... 2,634| 16,401 3,29 19,003 ..._.L..______ 5,883 36,484
l-pound flat_....____ 39 L1 R PRI NIRRT (SR, 39 140
1-pound tall_________ 501,003( 2,303,746 187.266| 868,211 385456 165033 723,815 3,334, 0p0
4-pound fat. ... | . f oLl 1,005 4,380l e 1,005 4,380
Total.ccoceeno-... 503, 766( 2,320,377| 101,610{ 890,584 35 458) 165,033( 730,832| 3,375, 094
Pink, or humpback:
pound flat...._ ... 31,502| 216, 609 1,836 12,155 33,338) 228,824
l-pound fiat ... 420 2,016 18 980 438 2,108
l-pound tall.._..___. 2,111, 246|10, 544, 603|1, 475, 658} 7, 251, 025 3, 586, 005(17, 795, 533
4-pound flat. .| {eo.oo. 4,608 23,020 4, 698 23,
Total.......o.oo... 2, 143, 168(10, 763, 1881, 482, 210/ 7, 286, 200 1 613, 625, 370(18, 049, 483
King, or spring:
Y-pound flat......_. 3,918 52,100| 10,792} 148,655 786 11,304] 15,495 212,068
1-pound flat . ......_. 1,794 17,222 3,409 43, 398 1,010 13,130 6,213 73,748
I-pound tall.__.____. 24,981 212,802] 17,443| 149,468)  5,336]  42.453| 47,760| 404,723
Total.oceooeecane. 30,603| 282,133 31,644] 341,519 7,131 60,887 69,468 690, 530
Red, or sockeye:
1¢pound flat. ... 55,7811 . 750,456 68,622 892,874 250211 3152711 149, 424| 1,967, 601
1-pound flat._ . 8, 694 95,634/ 78,046 855, 604 014 10,064| 87,654 961, 282
1-pound tall. 103, 269| 1,018,800 312, 158| 3,038, 350|1, 450, 748]14, 204, 077|1, 866, 17818, 351, 317
4-pound fat. ..o foooool|eeeeail 3,415 33,638(-cccnemn|eemaem 3,415 33, 638
Total.ceeeereeman.. 167, 7441 1,873,980] 462, 241| 4, 820, 4561, 476, 634|14, 619, 40212, 1086, 66p|21, 313, 838
Grand total....... 2,933, 896|165, 978, 185|2, 216, 359|13, 717, 227|1, 519, 410(14, 852, 35716, 669, 665/44, 547, 769

! For the purpoese of affording fair comparison, sll cases are put upon the common basls of 48 1-pound

cansg per case.
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BY SPECIES
Percent-
. age in-
age for it
Product wa2 | 1033 | 1034 | 1035 | 1936 | byear | 1e37 | ST
period, oozil-
1932-36 pared
with
5-year-
average
Coho, or silver:
Yepound flat_.__..._.... 3, 442 3,367 5, 785 6, 822 7,309 5,345 9,625 -+80.07
l-pound fl8t.. e 1,763 4, 857 8, 283 2, 833 , 335 3,774 1,204 ~68.10
l-pound tall.____.___.... 142,070 154,544 222,045 180,522 213,056, 182, 748] 123,610] 3236
- 4-pound B8t . oo feccmmecancmmeeanemca e e e el 2,878 cacnaana
B X1 17:1 SR, 137,817] ~28,43
Chum, or keta
14-pound fiat 5,883} 4-337. 40
l-pound fat L:1"] PR
1-pound tall 723,815 ~—13.1§
4-pound flat 086 - meeeeel
B V(117 FOR R 8562, 028(1,101, 083 834,790 730,832 ~—12.48
Pink, or bumpback
und 44, 560) 87,406 26, 656 83,338 +25.8
.l-pound flat._. 3| i { T, 4381 —7.01
I-pound tall 3, 198, 81914, 522, 3883, 157, 7Z<I 3, 686, 005] ~-13.50
4-pound flat. . oo et eemaas , 608!, ool
Total e aaecacaenn 2,113, 145{2, 182, 5513, 824, 10313, 244, 066]4, 550, 704]8, 184, 756013, 625, 379] 18,84
King, or sprink
gﬁ- 11,718 9, 055 9, 983 13, 462 10, 388 11, 100 15,405 +-39.80
-pound ﬂ.at 14,800 10,021 10, 214 6, 520 5, 722 9, 485 6,213 —34.29
1-pound tall 43. 013| 21,437 82,066| 16,423 365,774 ] 47,760 4-59.63
69,820) 41,413 52,863 36,405} 51,884 50,418| 69,468 +37.78
47,707 53,038) 88,051 87,498 137,219] 82,823 140,424| +-80.41
76,6247 00,0821 73,430{ 57,603[ 118,000; 70,958! 87, +18. 90
1, 879, 8502, 066, 50812, 466, 535| 864, 385]2, 247, 233]1, 884, 9131, Bag, 1‘116 ~. 09
...................................................... %31 FRRS—.
2,103, 0812, 180, 28312, 828, 016 809, 546)2, 502, 542|2, 044, 694]2, 106, 669] +3.03
Grand total....cce-.-. 5, 254, 48316, 225, 8047, 481, 830(5, 133, 122{8, 487, 603|6, 308, 528(6, 660, 665! -+6.76
BY DISTRICTS AND SPEOCIEB
Southeast Alaska:
Coho, orsflver........... 87,038] 05,805 138,527 142,403] 134,722 123,717] 88,525 —238.48
Chum, or kete..... 778, 339 ,5681] 808,768 —7.83
Pink, or humpback.. 2,025, 144)2, 120,917(2, 148, 168  +1.05
King, or spring.... s 1 20,506 16,796 80, 6 +-904.82
Red, or sockeye....oa.-- 138,942 81,126) 104,308 150,420 218,007f 140,380 167, 744! +-19.49
Totalu e 2, 208, 0532, 087, 0513, 205, 093]3, 054, 0384, 076, 717|2, 944, 870(2. 933, 896| -. 38
Central Alaska: )
Coho, or sflver........_.. 60,674 65,3071 76,371 47,461 86,007) 67,184] 48,654| —27.58
Chum, or keta... 147,410} 207,879) 313,233} 302,123| 206, 188] 253,367| 101,610) —4,37
Pink, or bumpbac 724,051] 704, 538|1, 199, 8721, 044, 002|1, 603, 584]1, 055, 208|1, 482, 210} +4-40. 47
King, or spring.. 32,302 23,7 28,472 24,462 27,073|. 27,219 31,644[ -+16.26
Red, or sockeye. . 660,161 484,484 709,470 884,183 , 8 010, aR5| 462, 241f —25.
Tot8loccrecrecnaann-- -|1, 624, 5981, 485, 994)2, 327, 4181, 802, 231}2, 869, 681{2, 021, 8842, 216, 350 4-9,61
‘Westorn Alaska:
Coho, or silver........... 463 1.456 1,210 223 - 1,571 - 988 138/ ~—886.00
Chum, or keta..... 93,703) 26,049, 33, 196, 9,857y - 26,5650] 87.872| 34,458 ~6.38
Pipk, or humpback ,088) . -..... 11,950 4| 31,086 8, 624 1l ~09.99
Klng, or spring..... -] 18,600 9,481 8, 707 835 4,308 7. 404 7,131 —~8.69
Red, or 800KCY®@..cav--an 1,303, 978(1, 614, 6731, 814, 148] 268, 934(1, 427, 7061, 285. 288(1, 476, 884{ -}-14.89
b X173 N 1,421, 832/1, 651. 658]1, 859, 310] 276, 863|1, 401, 205[1, 340, 174|1, 519, 410 -+-18.37
Grand total..o.ocaeoean 5, 254, 4835, 225, 604(7, 481, 830{6. 133, 122(8, 437,'603]6, 306, 528(6, 688, 665,

+85.76

1 The number of cases has been put uj)on the common basls of 48 1-pound cans per case.
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Relative tmportance of each species of canned salmon within each district in 1937

District Coho | Chum | Pink King Red ’]s(;)tt;::]i'oz]l

Percent | Percen Percent | Percent | Percent | Percent
. 2 73.1 5.7 100,

Southeast Alaska ... .. ... ... 3.0 17. 1.0

Central Alaska._. . . 2.2 8.6 66.9 1.4 20.9 100.0
Western Alaska . .0 2.3 .0 .6 97.2 100.0
All' Alaska. ... 00000 ) 2.1 1.0 54.3 1.0 3.6 100,0

Reélative tmportance of each district in the production of each species of salmon canned
in 1937

District Coho | Chum | Pink King Red “;%gi-e‘;"

Percent | Percent | Percent | Percent | Percent | Percent
Southeast Alaska. 68.9 59. 1 44.2 8.0 4.0

Central Alaska.. . 35.4 26.2 0.9 46.5 21.9 33,2
1 4.9 .0 10.3 70.1 22,8
100.0| 1000 1000[ 100.0] 1000 100.0

Average annual price per case of /8 I-pound cans of salmon, 1927-37

Product 1927 1928 1929 | 1930 1931 1932 1933 1934 1035 | 1938 | 1037
Coho, orsilver......... 3 $7.12 | $7.60 | $8.26 | $6.51 | $4.12 | $5.20 | $5.23 | $6.40 | $6.51 { $8.14
Chum, or keta....... 6.06 | 65,35 3.60| 3.19| 279} 4.12| 3.65| 3.8 | 3.568| 4.62
Pink, or humpback 6.56 | 6.06| 4.17| 3.46 | 3.14 | 4.62| 4.10| 4.14| 3.04 | 4.95
King, or spring..__ 11.13 [ 11.92 | 13,32 ( 9.40 | 6.46 | 7.51 6.8 8.70] 7.95| 9.94
Red, or sockeye. .. 9.41 [ 10.71 | 12.67 | 9.20 | 561 6.71) 6.72| 9.32| 8.38 | 10.12

PACK IN CERTAIN DISTRICTS

Statistics of the salmon pack are again presented for subdivisions
of the three main districts of Alaska, and comparison is made with
similar statistics for 1936. Where the pack at a given cannery is
made up of fish from more than one district, as in the case of that at
certain Cordova canneries packing fish caught both in Prince William
Sound and in the Copper River area or at various plants in south-
eastern Alaska which draw for their supply on the catch of more than
one district, due segregation has been made in order to credit each
district with the pack from salmon caught therein. These districts
are described as follows:

WESTERN ALASKA

Bristol Bay.—The Bering Sea shore, east and north of the Ugashik River,
Port Moller and Herendeen Bay.—Port Moller, Herendeen Bay, and Nelson
Lagoon.
CENTRAL ALASEA

ITkatan-Shumagin Islands.—False Pass, Ikatan Bay, King Cove, and the
Stumagin Islands.

Chignik.—Mainland shore from Castle Cape to Cape Kunmik,

Kodiak- Afognak Islands.—Kodiak, Spruce, and Raspberry Islands.

Cook [nlet.—The shores of Cook Inlet.

Prince William Sound.—Resurrection Bay to Point Whitshed.

Copper and Bering Rivers.—Point Whitshed to Bering River.

S8OUTHEASTERN ALASKA

Yakutat and Dry Bay.—Yakutat Bay to and including Dry Bay.

Icy Strait-Lynn Canal.—West coast of Baranof and Chichagof Islands, the
shores of Cross Sound, Icy Strait, Lynn Canal, and Stephens Passage, south to
Taku Harbor.
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Chatham Straii-Frederick Sound.—Both shores of Chatham Strait and its bays
from Point Augusta to Cape Ommaney, and through Frederick Sound and its
bays northward to Taku Harbor, including Kake.

Sumner Strait-Dizon Entrance.—Southward from Petersburg and eastward from
Port Beauclerc to Cape Chacon and Dixon Entrance, and including all shores
zé.longl the mainland and intervening isilands from the Stikine River to Portland

anal.

West coast, Prince of Wales Island.—Territory west and south of a line from
Cape Chacon to Point Baker and Cape Ommaney.

Pack of canned salmon in Alaska in 1937, by districts

District Coho Chum Plnk King Red Total (+4-} or
decrease

Cases Cases Cases Cases Cases Cases
Bristol Bay. oeooeeoroocaconccan 138 20,286 {.oeoeen.- 6,807 {1,421, 368 {1,457, 890 -+0. 51
Port Moller and Herendoen Bay_| _.._____. 6,170 1 234 55,315 61,720 +50. 73
Ikatan-Shumagin Islands........ 6,836 | 117,147 | 461,139 | 2,262 92,830 { 670,023 —34.27
Chignik... . coeeeoaaaonn 1,628 10, 163 57, 620 154 52,727 122,320 -19.23
Kodiak-Afognak Islands 14,179 3 769, 055 357 | 120,674 | 933,618 +-42. 68
Cook Inlet, < e oiciccnaanas 14, 005 12,078 21,5628 | 24,674 109,471 182, 854 —41.88
Prince Willlam Sound.-.._. 6, 651 21,941 182, 762 320 8,402 , 175 —86.25
COﬁper and Bering Rivers [ 1 A DO, 108 1 3,868 78,238 87, 509 +12. 52
Yakutat snd Dry Bay... 11, 242 385 7,826 | 1,794 17,470 38,717 —-17.7¢
Icy Strait-Lynn Canal___ 11,282 89, 771 297,833 6,403 59,433 | 463,812 —28. 16
Chatham Strait-Frederick Sound. 11, 231 137,868 | 557,045 | 3,245 9,800 | 710,787 +9.37
Sumner Strait-Dixon Entrance...| 36,708 | 197,133 | 875,842 | 2,047 55,124 |1,167,844 ~37.09
West coast, Prince of Wales
653 1:1 s ORI 17,972 78,811 403,922 | 17,214 25,917 543, 636 —38.69
Totale oo oo ccccaceneenn 137,317 | 730,832 (3,625,379 | 69,468 (2, 106, 66¢ |6, 668, 665 —20. 95

} Pack reduced to the basis of 48 1-pound cans per case.

Canneries operated in Alaska in 1937, by districts

Canneries

Cannerjes | handling

Distriot located fn salmon

district tsken in

district

Number Number
Bristol BaY . .ceooemeaaacaan- 21 21
Port Moller and Herendesn Bay 13 3
Ikatan-Shumagin Islands 7 7
Chignik. .o oaaaaeae 2 2
14 14
10 10
11 11
Cogper and Bering Rivers... 1 7
Yakutat and Dry Bay...._.. 2 2
Icy Strait-Lynn Canal. ... ....._. 8 13
Chatham Strait-Frederick Sound. 8 20
Sumner Strait-Dixon Entrance..... 2 25
‘West coast, Prince of Wales Island.. 7 21
Total (without dupleation). .. . ... .. . oooaioo. 13 |eiicieanen

! Number includes 2 floating plants that were operated in more than 1 distriot during the season.

MILD CURING

The production of mild-cured salmon in Alaska in 1937 increased
substantially over that for the previous year and was the largest since
1927. Except for a limited amount prepared by two operators on the
Yukon River, the entire output was put up in southeast Alaska.

The registration of trolling boats in southeast Alaska by the Bureau
was again incomplete; when this work was undertaken in May, many
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of the boats were not fishing, owing to the low price of fish, and it was
difficult to obtain the required information. The figures published
herewith, therefore, are partly estimated.

Seventeen plants were operated and 1,605 persons were employed,
as compared with 21 plants and 1,513 persons in 1936. Mild-curing
operations were carried on also by a considerable number of plants
engaged primarily in other branches of the fisheries.

he total output of mild-cured salmon was 5,721,600 pounds, valued
at $1,064,344, an increase of 1,238,400 pounds in quantity and $265,780
in value over the output of the previous year.

Persons engaged, wages paid, and operating unils, Alaska salmon mild-curing
. industry, 1937

Southeast | Waestern
Item Alaska | Alaska | Total
PERSONS ENGAGED
Fishermen
Whites. o ooieeeneeeacreaaaeeceas 1,078 |ooeoil. 1,078
Natives. - 233 47
Chinese 2 |eaen 2
Filipinos. L 3% PO 4
Total_.._... 1,317 14 1,331
Shoresmen:
W8S o oo oot cecceicecaeeenacceececmaceemeeamemmene 216 | 216
N ES.  e e oee e ceeeecmecmeccsmmeceecanececsnmmnmanannmme———— 17 22 30
Total. oo ccemcacnaa [ 233 22 265
Transporters
L S 16 |eme L 15
Natives. .o oocvacaciaaaccananns e Lty 4 4
Total. o e ceeeccecccceccceecmamececccacescnsmsmemecon~ 15 4 19
Grand total. 1, 665 40 1,608
Wages paid shoresmen. ... $02, 619 $2, 168 $04, 777
Wages paid transporters.. - $10, 643 $350 $10, 993
OPERATING UNITS
Plants:
[ 4 O SN aa- 13 2 15
Floating— B R - S R : :
B et eeeaeceameesammmeneeesmemmeeeamamemeeemeeasanemmnn 2 feemeaaaaes 2
ot toNNARO. cuve-.. - . 270 |, 270
Total plants operated 18 2 17
‘essels:
Power, over 5 tons.. 4
Net tonnage. .. 2,148 38 2,184
Launches. .. ....cccaea- . PR 661 {.. oo, 851
Gill-net bOALS. . oo oot icmtacccccnmmmc o] cccc e 7 7
Rowboats and skiffs. .. i iciiiaaciccan 180 |.veeinaoo... 150
Lighters and scows. .. ._.... - 2 1 3
Apparatus:
[£7111) /1.1 - E U PORION PP 14 14
350
3,718
[}
Products of Alaska salmon mild-curing tndustry in 1937
Southeast Alaska | Western Alaska Total
Products -
Pounds Value | Pounds | Value Pounds Value
Coho, or silver 26, 400 $3,700 - 126,400 $3, 700
Chum, or keta. . 331,200 22,320 |._ -- .| %331,200 22, 320
Xing, or 8pring. . e macnn. 25,263,200 |1,025, 724 | ¢ 100,800 | $12,600 | # 5,364,000 | 1,038, 324
Taotal. 8, 620,800 1,051,744 | 100, 800 12,600 | 5,721,600 | 1,004,344

1 33 tierces. 1414 tlerces. 46,670 tlerces. ¢ 128 tierces. $ 6,705 tieroes.
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PICKLING

Although somewhat short of that of the 2 previous years, the pro-
duction of pickled salmon in Alaska in 1937 compared favorably with
the general average. About 60 percent of the output was prepared in
the western district, chiefly in Bristol Bay; 38 percent was from
central Alaska, where the Shumagin Islands region and Cook Inlet
were the chief producing centers; and the remaining 2 percent was
from southeast Alaska. A considerable number of small outfits
engaged in this industry for part of the season, and some pickled
salmon was produced in connection with salmon canning or other
fisheries.

One hundred and twenty-one persons were employed—an increase
of 15 over the number reported for 1936. The total output was
765,396 pounds, valued at $100,550, as compared with 872,915
pounds, valued at $96,510, in the previous year.

Persons engaged, wages paid, and operating units, Alaska salmon-pickling industry,
i 1987

Southeast | Central ‘Western
Item Alaska Alaska Alaska Total

12 58
15 30
27 88
12 15
16 17

1 1
29 33
56 21

$3, 182 §4, 687

1 30 6 37
2 ) S (.
Total plants operated . . ....... .. ..o 3 31 6 40
Vassels:
Power, over 6 tonS. o« ooo e 2 2
Net tonnage. ... 17 17
Launches.__..._..... 6 8
Power dorles...._.._. 14 15
Gill-net boats.... 5 9
Seine skiffs.__.._.__ 11 1
Rowboats and skiffs 20 24
Lighters and scows. 2 2
Apparatus:
Purse selnes. ... .cocoeerannane 3 3
Fathoms......... 276 276
Beach seines......... 20 20
Fathoms._.._.... 1,320 1,320
Gillnets............. 9 40 72
PFathoms. oo e icmcccceecaemaaaas 1,845 2,335
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Products of Alaska salmon-pickling industry in 1937

Southeast | Ggntral Alaska | Westorn Alaska Total
Products
Pounds| Value | Pounds | Value | Pounds | Value | Pounds | Value
Coho, orsilver...._.._......_. 13, 000 $886 42,508 | 34,161 5,825 $602 61,221 | $5, 640
Chum, or keta. ... 2, 000 90 5, 500 336 7, 600 426
Pink, or humpbacl 900 08 [ .. 000 98
King, or spring.... .| 18,600 | 4,468 13,200 | 2,652 31, 800 7,020
Red, or sockeye. .............. - 5,800 688 | 226,600 | 28,9086 | 431,675 | 57,683 | 663,976 | 87,357
Total oo e 18, 800 1,574 200, 698 | 37,803 455,900 | 61,173 765,396 | 100, 550

FRESH SALMON

~ Twenty-three firms in southeast Alaska reported an output of fresh
salmon in 1937. This production was largely lnclcjental to other
branches of the fisheries. Four operators whose chief product was
fresh salmon gave employment to 10 white shoresmen. The total
products amounted to 3,421,129 pounds, valued at $292,316, as
compared with 4,690,507 pounds, valued at $369,442, in 1936—a
decrease of 27 percent in quantity and 21 percent in value.

Products of the Alaska fresh-salmon industry in 1937

Specles Pounds Value

GCoho, or silver. 539, 022 $43, 047
608

Chum, orketa.._.__._..__..__...._. e 14, 439
King, or spring. 2, 867, 668 248, 661
ORI e e e e e e mem e e e e cmemeeeamoceececcesseeeeemeem—ean 3,421,129 202, 316
FREEZING

As in the previous year, the freezing of salmon in Alaska in 1937
was carried on only in the southeastern district and was largely inci-
dental to mild curing. Ninety-eight white shoresmen, not shown
elsewhere, are credited to the industry. The total output was
5,344,666 pounds, valued at $431,614, as compared with 5,574,914
pounds, valued at $374,330, in 1936—a decrease of 4 percent in
quantity, but an increase of 15 percent in value. These figures do
not_ include salmon frozen for use as bait in the halibut fishery.

Products of the Alaska frozen-salmon industry in 1937

Specles Pounds Value
Ooho, 0T 8IIVer. ..ot eecccceceescancoccaaronamenaeacaenaae 2,708, 169 $238, 760
Chum, or keta. 645,773 27,812
Pink, or bumpback. .. 26, 431 703
King, or 8pring 1,874, 203 160, 240
b 401 N 5, 344, 666 431, 614
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DRY-SALTED, DRIED, AND OTHER MISCELLANEOUS SBALMON PRODUCTS

In southeast Alaska a pack of canned kippered salmon was pre-
pared by one of the salmon canneries at Ketchikan, the total produc-
tion amounting to 254 cases of kings and 60 cases of chums, 48 half-
pound cans to the case, valued at $1,524 and $270, repectively. In
this district, also, there were produced 59,750 pounds of frozen
salmon, valued at $634, for use as bait in the halibut fishery. In
central Alaska one outfit on Cook Inlet prepared 11,200 pounds of
dry-salted king salmon valued at $1,800 and 525 pounds of dry-
salted red salmon valued at $100. :

In the fishery of the Yukon, Tanana, and Kuskokwim Rivers,
which is carried on principally by natives, 1,148,000 pounds of dried
chum salmon were prepared, valued at $79,900. Ten whites and 616
natives engaged in the fishery, and the apparatus used consisted of
24?i wllégels, 388 gill nets of 5,861 fathoms, 2 dories, and 50 rowboats
and skiffs.

Production of dry-salied, dried, and othe; én;scellaneoua salmon products in Alaska in
3

Southenst Central ' -
Alaska Alaska ‘Waestern Alaska Total
Products
Pounds| Value |{ Pounds| Valuo | Pounds | Value | Pounds | Value
Dry-galted:
King, of 8pPring..ceoeoiconc|ccvocnaforacanan 11,200 | $1,800 {.eoveouoefoaciannans 11,200 { $1,800
Red, or sockeye._ .. ...... [N R, 525 100 [accecoiacfoacncnnnns 526 100
{1171 S RP ORI PN 1,725 ) 1,000 Joeoeoioii)acumennnns 11,728 1,900
Dried: Chum, or keta_...ccoofeeooeci|oaoaacio]-- JRAPED PRI 1,148,000 | '$76, 600 (1,148,000 { 79, 000
Kippered and canned: ’ )
Chum, orkets. .. .ccavenn. 1,440 £ (VI R ICPRIPUR PO N PO, 1,440 270
King, orspring. . .ccccvcan- 6,008 1,524 [ ... |ceiceoleceiaaoos cieeeeenee|. 6,086 - 1,6M
Totalece o ccceeccannmnnn- 7,630 { 1,704 | .. _|..._. R AU SR 7,538 | 1,704
Frozen for bait: - e '
Cobho, orsilver...... ---.. 3,608, T2 ecaeeaan PRI (ORI SO 3,608 72
Chum, or keta....cceeen- 56, 142 862 | e feianana PN 58, 142 562
Total. - oeeeeceeceeces 58,750 | 84 | ... .l . 59, 780 634
- Grand total . aoceen.... 67,286 | 2,428 | 11,726 | 1,900 (1,148,000 79,900 11,227,011 | 84, 228

BYPRODUCTS

Salmon meal and oil were prepared at a byproducts plant in south-
east Alaska, which gave empfoyment to 24 white shoresmen, and at a
salmon cannery on Larsen Bay, in the central district, in connection
with the canning operations. ~ S

The total production in 1937 was 1,972,000 pounds of fertilizer,
valued at $29,151, and 78,100 gallons of oil, valued at $23,956, as
compared with 1,554,000 pounds of fertilizer, valued at $24,579, and
45,435 gallons of oil, valued at $13,984, in 1936—an increase of about
27 percent in the output of fertilizer and 72 percent in the output of oil.
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HERRING

Outstanding features of the herring industry of Alaska in 1937 were
a sharp curtailment in the production of Scotch-cured herring and a
marked expansion in the manufacture of meal and oil, resulting in an
all-time record in the total volume of herring products in the Territory.

Only negligible quantities of Scotch-cured herring were prepared
in southeast and western Alaska, and the output of this product in the
central district was far below normal. Unfavorable market conditions,
rather than a scarcity of herring suitable for curing, were primarily
responsible for the decline. Most of the plants in southeast Alaska
and on Prince William Sound undertook no saltery operations what-
ever, their entire attention being devoted to the reduction business.

Apparently the only district affected by a shortage of herring was
western Alaska, where there was a failure of the runs virtually through-
out the season in waters of Dutch Harbor and Akutan Bay in which
gill-net fishing is conducted. As in the previous year, there was no
production of herring in Golovin Bay. The plant of the Golovin Bay
Packing Co. was destroyed by fire in October, with a loss of $21,250.

A good early showing of herring appeared in the Prince William
Sound area, forcing some of the plants to put their boats on limit for a
time. In the Kodiak area the runs began later and the fish were of
excellent quality. About 9,900 barrels of herring from this district
were transferred to plants on Prince William Sound.

Of the total output of Scotch-cured herring, less than 75,000 pounds
came from southeast Alaska, and approximately 30,000 pounds from
the Aleutian Islands area. The Kodiak area produced 1,467,290
pounds and the Prince William Sound area 528,125 pounds, or 70 per-
cent and 25 percent, respectively, of the entire output.

There were 14,167,860 pounds of meal and 2,173,460 gallons of oil
produced in the Prince Wiﬁiam Sound area, or about 38 percent and 39
}I)ercent, respectively, of the total production of meal and oil in Alaska.

n the Kodiak area 7,565,066 pounds of meal and 1,421,841 gallons of

oil were prepared, or 20 percent and 26 percent, respectively, of the
entire output. The proportionately larger yield of oil than of meal in
the latter district may be accounted for by the fact that herring there
were unusually fat. Forty-two percent of the total output of meal
and 35 percent of the oil came from southeast Alaska.
" Twenty-two concerns handled herring in southeast Alaska, including
six cold-storage plants that froze herring for bait and seven outfits en-
gaged solely in the production of bait herring. Three plants in south-
east Alaska that had been closed in 1936 were reopened, among them
the plant formerly leased by Richmond Fisheries, Inc., at Red Bluff
Bay, which was taken over by a new organization, Red Bluff Bay
Fisheries, Inc. This plant was destroyed by fire on August 13, 1937.
The following companies operated in the district:

Saltery and reduction plant:

Storfold & Grondshl Packing Co_ - ... ___.___.__.__ Washington Bay.
Reduction plants:

Arentsen & CoO_ _ o emm—aas Big Port Walter.

Atlas Packing Corporation___._ ... .. ____.______ Deep Cove.

Buchan & Heinen Packing Co._.__..____ ---. Port Armstrong.

Chatham Strait Fish Co_____.____..___ ---- New Port Walter.

Northwestern Herring Co___ ... ___ _.____..__. Port Conclusion,

Port Herbert Packing Co._ ... o oco_-ao. Port Herbert.
Red Bluff Bay Fisheries, Inc... . ... . ___.__._._._.. Red Bluff Bay.
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In central Alaska 10 plants manufactured herring meal and oil, the
same number as in the previous year. Five of these plants prepared
also the bulk of the Territory’s output of Scotch-cured herring. In
addition, a small quantity of Scotch-cured herring was produced in
connection with salmon pickling in the Kodiak district. The plant of
Johnson Fisheries Co. on Thumb Bay was purchased by the Oceanic
Fisheries Co. and operated as the Port Oceanic plant by the new owner.
The principal operators in the central district were as follows: ’

Saltery and reduction plants:

Apex PFish Coo - ... ... Port Wakefield.

Chatham Strait Fish Co___.__________________ Crab Bay.

Qceanic Fisheries Co., Ine_ . __ ... ___._.__._ PO{}’: Oceanic and Port.

ita.

San Juan Fishing & Packing Co.___._.________ Port San Juan.
Reduction plants:

Evans Bay Packing Co., Ine__________________ Port Benny.

George Hogg & Co- _ . . _____.._. Blue Fox Bay.

Perfection %isheries, Ine ... * Thumb Bay.

Shepard Point Packing Co____________________ Port Ashton.

Southwestern Herring, Inc___.________.________ Iron Creek.

The only output reported from western Alaska was a limited amount
of Scotch-cured herring and a small quantity of bloater stock by the
following operators:

Campbell & Dougal ________________________________.. Dutch Harbor.
Hoveland & Nesshaug_._______ ... ___ . ________._.._.. Do.

Studies concerning the life history and fluctuations in the abundance
of the herring populations in Alaska were continued by Edwin H.
Dahlgren and an assistant. These studies were carried on in the Chat-
ham Strait fishing area of southeast Alaska and in the Prince William
Sound and Kodiak areas of central Alaska.

STATISTICAL SUMMARY

There were 988 persons engaged in the herring industry in 1937, as
compared with 1,111 in 1936. The number of plants decreased from
27 to 20. Products of the fishery were valued at $2,891,854, an in-
crease of $816,222, or about 39 percent over 1936, when the total value
was $2,075,632. Scotch-cured herring decreased from 11,413,225
pounds, valued at $538,211, to 2,098,040 pounds, valued at $107,968,
or about 82 percent in quantity and 80 percent in value. Herring for
bait decreased from 6,298,105 pounds, valued at $57,200, to 5,238,172
pounds, valued at 348,816, or about 17 percent in quantity and 15
percent in value. Meal increased about 33 percent in quantity and
about 21 percent in value, and oil increased 49 percent in quantity
and 122 percent in value.



118 U. S." BUREAU OF FISHERIES

- Peraons engaged, wages paid, and operaling units, Alaska herring industry, 1937

i Southeast | "Central | Western
Ttem Alaska | Alaska | Alaska | Total

PERSONS ENGAGED

i_"ishermeq: Whl‘xes...;..... ............................. 337, 204 4 545

240 2 412

10 [eemicanaaan 10

) S P, 1

251 2 423

Transporters: Whites. .. .c e oo ocacan 20 |ooceaeeaes 20

Grand total. oo .o eiiciienimaeianas 507 . 478 [} 088

‘Wages pald sShoresmen. .. cooveecveenevmeamcoaccaarcnoean $116, 376 $1686, 730 $200 | $283,308

- Wages paid transporters....... SIS AP $14,222 |_________. $14,222
" OPERATING UNITS

20

75

4,424

4

2

14

Other rowboats and sklﬂs.. . 2

A Plle‘ (617341 LRI PRSI ) S P 1

ppamtuy:, -

~Pur§ BOIDOS. e inaes 49 b1 76

FRLHOMS oo oo oo : 8,065 4,470 |00 12, 535

8

300

9

4

Products of Alaakd_ herring industry in 1937

Southeast Alaska Centra) Alaska ‘Western Alagka Total
Item
Pounds | Value | 'Pounds | Value |Pounds| Value | Pounds | Value
Fresh, for bait__._._.._ 2,674,260 $31,180 57,126 2,731,385 $31, 838
Frozen, for balt....... 2,506,787 16,880 ... .__...._. 2,506,787 16,980
Pickled, : for food: o
8cotch oure......... 72, 760 4,161|. 1,005,416 2,008, 040; 107, 068
Roused for food .
(bloater 170703 T IR N PO 10, 400 385
ced. 350 6l maccaancnn 350 75
15,899, 608! 277,907 21,732, 926 37,632, 534| 629, 260
1 14 804, 182| 789,017 2 26, 964, 7568 : 4l 768, 04012, 105, 341
35, 057, 937(1, 119,410] 50, 760, 2241, 700, 908| 40, 275 2,636| 86,748, 436(2, 801, 854

1 1,973 891 gallons.
‘1 3,505,301 gallons.
15, 2 gallons.

22
o
—
ol

HALIBUT

The_ halibut fleet again operated under & voluntary production-
control program, the purpose of which is to equalize deliveries insofar
as possible during the season, thus tending to promote more favorable
market conditions. Except for a few minor changes, the control

rogram in effect in 1937 was the same as that for the previous year.
gome of the vessels began fishing on March 16, some a week later,
and the remainder on March 26. Catch limits per man per trip were
established, depending upon the area in which fishing was conducted-
and on the port of landing; and vessels were required to stay in port
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10 days between trips; which period was lengthened if trip quotas were
exceeded, and shortened if the trip limit was not reached.

Operations were governed also by regulations of the International
Fisheries Commission. These regulations were modified somewhat
under the provisions of the new halibut treaty between the United
States and Canada which became effective on July 28, 1937. For
the first time fishermen were permitted to retain halibut taken inci-
dentally in fishing for other species in a closed halibut area. The
retention of such halibut, however, was restricted to vessels using set
lines and operating under specific permit, and the proportion of halibut
1n the catch taken and sold was limited to 1 pound of halibut to 7
pounds of other species, exclusive of salmon. Another modification
of the regulations involved prescribing the final date on which vessels
could leave port for the fishing banks, instead of specifying the closing
date of the season. Catch quotas, which were the same in 1937 as
In the previous year, were reached earlier than ever before, and the
fishing season closed on July 28 in area 2 and on October 19 1n area 3.
The final date of departure from port for fishing in the latter area was
September 29. Closing dates in areas 1 and 4 were the same as in
areas 2 and 3, respectively.

The sale of fish livers for pharmaceutical purposes has become well
established as an important source of revenue in the halibut industry.
Halibut livers brought a price of 50 cents a pound in 1937, or more
than four times the price paid in 1932 when this product was begin-
ning to find a profitable market. , .
- Biological studies of the halibut and the collection and analysis of
statistical data of the fishery were continueéd by the International
Fisheries Commission under the direction of Dr. W. F. Thompson.

STATISTICAL SUMMARY

Six hundred and ninety-seven persons were employed in the Alaska
halibut fishery in 1937—an increase of 103 over the number reported
for the preceding year; and products, exclusive of livers, amounted
to 13,281,681 .pounds, valued at $931,629. This production repre-.
sents the total fares of the Alaska halibut fleet, which comprises all
American vessels landing more than one-half of their.catch in Alaska or
British Columbia ports rather than in the States. Landings of hali-
but, exclusive of livers, in Alaska totaled 8,705,204 pounds valued at.
$557,911, which include 3,000 pounds, valued at $190,.landed by
Canadian vessels. In 1936. the landings of the Alagka.fleet were
13,566,340 pounds, valued - at $889,454, and landings in Alaska
amounted to 8,658,774 pounds,. valued at $507,484. Fares of the
Alaska fleet in 1937, therefore, decreased 2 percent in -quantity but
Increased about 5 percent in value over 1936. The landings in Alaska,
ports in 1937 increased about.1l percent in quantity and.10 percent
In value over the preceding year. . ' BT ST

~The. amount of halibut livers landed .by the Alaska fleet was not
reported, but it was stated that there were altogether about 853,000
pounds of halibut, sablefish; “lingcod,’”’ and rockfish livers, valued at
about $449,000, landed at Alaska and Pacific coast ports during. 1937
by American vessels, as compared with 997,000 pounds, valued. at
$448,000, landed by American vesselsin 1936. The estimated amount
gfzghalibut livers landed in -Alaska was 146,000 pounds, valued at

,000.
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These statistics were compiled from data collected by the Inter-
national Fisheries Commission and by agents of the Bureau.

Persons engaged, wages paid, and operating units, Alaska halibut industry, 1937

Item Total . Item Total
PERSONS ENGAGED OPERATING UNITS
Fishermen: Whites........c...... I, 557 || Vessels:
Power, over §tons.... ... 113
Shoresmen: Net tonnage. ... 1,360
Whites.. ...l 136 Launches. ... .____ 33
5 |} Skatesof lines1_______ 3, 538

140

Grand total ... .. . ... 697

‘Wages paid shoresmen._.__.__.______...__... $80, 012

! The number shown includes skates of lines on vessels and boats other than those credited to the halibut
industry which landed one or more fares of halibut.

Products of the Alaska halibut fishery in 1937

Southeast Alaska Central Alasksa Total
Products
Pounds Value | Pounds | Value Pounds Value
Fresh (Includinglocal) .. __.__.____.._.. 6,136,100 | $419,950 |. .. ... .f__________ 6,138.100 | $419,960
Frozen...__.__..._______ o| 6,996,102 | 499,750 | 148,117 | $11,850 | 7,144,219 511, 600
Halibut cheeks, frozen 1,353 (' 2 PP P, 1,353 70
LAvers Lo eecaeeicaaaa 143, 500 71,750 2, 500 1,260 146, 000 73, 000
[ 017 13,277,084 | 901,620 | 150,617 13,100 | 13,427,681 | 1,004, 629

1 The amount of livers landed by the Alaska fleet was not segregated; the quantity shown hereln is the
estimated amount landed in Alaska by the American fleet.

COD

Cod fishing from shore stations in Alaska is carried on only in a
small way, chiefly by independent fishermen in the Shumagin Islands
region and in the vicinity of Unalaska. Twenty-six whites and one
native were engaged in the industry in 1937, and products amounted
to 140,774 pounds of dry-salted cod, valued at $5,189; 40,510 pounds
of pickled cod, valued at $2,136; and 22,043 pounds of stockfish,
valued at $3,013—a total of 203,327 pounds, valued at $10,338, as
compared with 249,331 pounds, valued at $11,881, in 1936.

There were four sailing vessels in the Bering Sea fleet, the products
of which are not included in the Alaska fisheries output because the
vessels operate from, and land their fares in, ports of the Pacific
Coast States. The vessels operated were the Sophie Christenson (570
tons), of the Pacific Coast Codfish Co.; the Wawona (413 tons), of
the Robinson Fisheries Co.; and the Louise (328 tons) and Willtam
H. Smith (496 tons), of the Union Fish Co. The only one of the fleet
engaged in the industry in the previous year that was not sent north
in 1937 was the Azalea, of the Robinson Fisheries Co.

Products of the offshore fishery were 3,776,983 pounds of dry-
salted cod, valued at $186,996, and 18,940 pounds of tongues, valued
at $1,615—a total of 3,795,923 pounds, valued at $188,611, as com-
pared with 3,891,307 pounds, valued at $194,897, in 1936. The off-
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shore fishery employed 165 persons, or 29 less than in the previous
year. One fisherman lost his life by drowning.

WHALES

The two plants of the American Pacific Whaling Co. in Alaska—
one at Port Hobron and one at Akutan—were again operated, each
having three steamers engaged in the taking of whales. After the
close of operations at the former station, two of its whaling vessels
finished the season at Akutan. Employment was given to 222 persons,
of whom 203 were whites and 19 natives.

This was the first year of operation under the international treaty
for the regulation of whaling, the act of May 1, 1936, giving effect
thereto, and the joint regulations of the Secretary of the Treasury
and the Secretary of Commerce issued on October 9, 1936. The
required whaling licenses were obtained for the processing plants at
a fee of $1,000 each, and $250 was paid for every vessel in excess of
two engaged in the taking of whales in connection with each plant.
An officer of the Coast Guard was detailed to each plant to enforce
the provisions of the Whaling Act and regulations. Biological infor-
mation with regard to each whale taken and other statistical data
were submitted for communication to the International Bureau for
Whaling Statistics at Oslo, in accordance with articles 10 and 11 of
the convention.

There were 376 whales taken in 1937, consisting of 1 sei whale, and
170 finback, 104 humpback, 45 sulphur bottom, and 56 sperm whales.

Revised figures for 1936 show a total cdtch of 372 whales, instead
of 385, the original report of the Port Hobron station having included
by mistake 13 embryo whales, of which 2 were finback and 11 hump-
back. The total catch in 1937, therefore, represents an increase of 4
whales over the number taken in the previous year. '

Products in 1937 amounted to 715,150 gallons of body oil, valued
at $400,484; 168,250 gallons of sperm oil, valued at $45,832; 770 tons
of fertilizer from meat, valued at $25,410; and 435 tons of bone ferti-
lizer, valued at $7,395—a total value of $479,121, as compared with

$334,461 in 1936.
CLAMS

In the Prince William Sound-Copper River region four plants en-
gaged in the production of canned clams in 1937, or three less than
m the previous year. Operations were again facilitated by excep-
tionally favorable weather, both in the spring and fall seasons. The
bulk of the pack was put up during the period from April 13 to May
10.- Although the regulations for 1937 had been modified to permit
a catch of 1,040,000 pounds of clams, round weight, in the first half
of the year, as compared with 920,000 pounds formerly, the catch
limit was reached by May 10, and operations were discontinued until
the fall season opened on August 16. No change had been made in
the fall quota of 280,000 pounds, and that limit was reached after
10 days’ digging. )

A further study of the age composition of the commercial catch of
razor clams was made by Paul E. Thompson, special warden engaged
in the clam patrol in the above district. More than 98 percent of the
clams taken in 1937 were mature, and about 63 percent had spawned
more than once. The average catch per man per tide, based upon
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operations of 5 experienced diggers, was 348 pounds, as compared
with 306 pounds in 1936 and 226 pounds in 1935. These figures
indicate the satisfactory condition of the clam beds, as well as the
generally favorable weather that prevailed during the period in which
most of the clams were taken in the last 2 years.

Very little canning of clams was done outside the Prince William
Sound-Copper River region in 1937. Small packs of butter clams
were prepared at two plants in southeast Alaska and by an operator
on Cook Inlet, and a few cases of clams also were produced in the
Kodiak area. The Cook Inlet output was used locally.

Practically all clam-canning operations were in ‘conjunction -with
other branches of the fisheries. The following operators handled
clams during the season: Alaskan Glacier Sea Food Co., Hoonah;
Salt Sea Fisheries, Tenakee; W. R. Gilbert Co. Inc., Point Whitshed;
Pioneer Canneries, Inc., Cordova; Sandvik Hand Cannqri, Uganik
Village; Scotty’s Packing Co., Mummy Island; S. E. Smith Packing
Co., Hartney Point; and O. G. Tiede, Anchorage.

There were 384 persons employed, of whom 326 were whites, 45
natives, and 13 Filipinos. The total production amounted to 31,800
cases, containing 816,942 pounds (804,078 pounds of razor clams, and
12,864 pounds of butter clams), valued “at $240,392. This is an
increase of about 5 percent in quantity and 19 percent in value, as
compared with the output for 1936, when clam products amounted
to 780,264 pounds, valued at $201,887.

Products of Alaska clam industry in 1937

Item Cases | Pounds | Value
- RAZOR CLAMS
Minced:
Y4.pound cADNS (48 £0 CASE) e . veuiraeenacceccccecceeccccmeeemam e anaa——- 23,201 | 656,824 | $161,181
10-0unCe CANS (48 0 CASO) - - e eeeiaacaccccaccmmeececcenecacaan 7,976 | 239,250 73,985
1-pound cans (48 £0 €888) oo e o ceansiccariicccmcornaonae ——-- a3 3,04
‘Whole:
10-ounce cans (48 £0 C898) .« o ccceccccanracccenccacacacenmomcerccmemaaan 142 4, 260 1,469
1-pound cans (48 to case) - - 16 720 150
BUTTER CLAMS
Minced:
14-pound cans (48 £0 €856) . cceccoccccaacacencccecncancnmmmacnas 22 528 132
‘Whole: -
L4.pound cans (48 to case) 250 6,000 | - 2000
1-pound cans (48 to case) 132 6,336 845
Total. 81,800 | 816,942 240,392

SHRIMP

In addition to the three plants that have been engaged in the
industry for a number of years in southeast Alaska, Kayler-Otness
(Inc.) entered the shrimp business in 1937 with the establishment of
a shrimp-packing department in its crab cannerg), located in part of
the wharf building of the Trading Union Co. at Petersburg. Opera-
tions of the latter plant were terminated for the season when the
buildinig caught fire on November 22 and was destroyed. At Cordova
the Alaskan Glacier Sea Food Co. handled a small quantity of shrimp
in connection with its crab-packing operations. A part of the output
of shrimp there was canned.
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There were 194 persons engaged in the industry, of whom 27 were
whites, 105 natives, 2 Chinese, 28 Japanese, 29 Filipinos, and 3
Mexicans.. Products consisted of 453,744 pounds of cold-packed
shrimp meat, valued at $161,679; 6,567 pounds of frozen shrimp meat,
valued at $2,627; 26 Egunds of fresh shrimp meat, valued at $10;
2,160 pounds of fresh shrimp in the shell, valued at $321; and 37 cases,
or 888 pounds, of canned shrimp meat, valued at $296—a total of
463,385 pounds, valued at $164,933. Comparable figures for 1936
show a production of 478,749 pounds, valuec? at $162,274.

SHRIMP-PICKING MACHINE

. The Alasken Glacier Sea Food Co., of Petersburg, started opera-
tions in midsummer with a shrimp-picking machine, invented and
perfected after 10 years experimenting by V. Bottker in cooperation
with Earl N. Ohmer, owner of the sea-food :company. About 200
shrimp a minute are handled by the machine, and more of the meat
is removed than by the hand process, The machine also handles
smaller shrimp than can ‘be picked by hand. The operation is
described in the November 1937 Pacific Fisherman, as follows:

Shrimp are fed to the machine automatically through a hopper. As they pass
along a belt leading from the hopper they strike a brush that points them tail
first %)et,ween two horizontal disks, which line them on the genter of the feed belt.
The feed belt carries them between two short parallel rubber belts operating on
horizontal disks, which sets the shrimp back up on edge and inserts the bottom
of their tails between two lower parallel rubber belts. 'hese belts grip the shrimﬁ
and carry them between two small revolving horizontal disks fitted with teet
which engage the bottom of the shrimp shell and extend it slightly to each side,
The shrimp then strike a perpendicular revolving toothed disk that tears the
shell from the meat. The belt carries the meat through jets of water under high
pressure and under a revolving brush, then to a receiver. The disk that removes
the shell oarries the shell around to a bar and a jet of water, which removes the
shell ‘and drops it into & waste receiver. Each machine is individually powered
with an electric motor. )

Tt is expected that the use of this machine will %reatly reduce pro-
duction costs. A vacuum packing process has been developed to
handle the increased output. The expansion of the industry, of
course, will depend primarily upon the supply of shrimp available
on the trawling grounds.

CRABS

Eight plants in southeast Alaska and five in the central district
were engaged in the crab fishery in 1937, the operations in some in-
stances %emg incidental to other fisheries. The Boardw&% Canning
Co. at Wrangell was sold on February 1, 1937, to the A R B Packing
Co. and was operated thereafter by the latter in connection with its
salmon cannery. The Alaskan Glacier Sea Food Co. operated crab
canneries at Hoonah and Cordova and also handled crabs at its
shrimp establishments at Petersburg and Wrangell. The Gulf
Packing Co. at Cordova and the Kayler-Otness, Inc., at Petersbur,

acked both salmon and crabs. A smasll crab cannery was establishe

y the King Crab Co. in a leased building at Halibut Cove, on Cook
Inlet, to pack both King and Dungeness crabs, but only a few dozen
cases were prepared during the season. Qther operators in the crab
fishery were as follows: Ketchikan Sea Foods Co. Ine. (originally
'estagﬁshed as the Pacific Alaska Sea Foods Co., and later reorganized),
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which took over the plant formerly owned by the White Packing Co.,
at Ketchikan; Oscar H. Wood, at Hoonah; Salt Sea Fisheries, at
Tenakee; Scotty’s Packing Co., Mummy Island; and S. E. Smith
Packing Co., at Hartney Point.

The plant of Kayler-Otness, Inc., was destroyed bf’ fire on Novem-
ber 22, 1937, with a property loss of $6,000. Fire also destroyed the
Salt Sea Fisheries plant in November 1937, resulting in an estimated
property loss of $6,500.

he output of canned crabs increased about 84 percent over that
of the previous year, the chief expansion being in the Cordova district.
Cold-packed crab meat, on the other hand, showed a decline to the
smallest production since 1923. Of the total erab products in Alaska
in 1937, 69 percent were from the vicinity of Cordova and nearly 31
percent from southeast Alaska. .

There were 467 persons engaged in the industry, of whom 315 were
whites, 115 natives, and 37 Filipinos. Products consisted of 625,429
pounds of canned crab meat (1,105 cases of 6)%-ounce cans, 16,079
cases of %-pound cans, 726 cases of 13-ounce cans, and 1,569 cases of
1-pound cans, 48 to the case; 865 cases of 1-pound cans, 90 to the case;
and 1,217 cases of 20-ounce cans, 24 to the case), valued at $251,248;
62,047 pounds of cold-packed meat, valued at $22,826; 467 pounds of
crab meat in bulk, sold locally, valued at $233; and 871 dozen whole
crabs in the shell, valued at $1,792. Except for 3,120 pounds of
king crab (130 cases of %-pound cans) valued at $910, the entire pro-
duction was of Dungeness crab. The total output of crab products
in 1937 was 711,318 pounds, valued at $276,099, as compared with
473,245 pounds, valued at $158,874, in 1936, an increase of 50 percent
in quantity and 74 percent in value.

Products of the Alaska crab industry in 1937

Southeast Alaska Central Alaska Total
Product . m
Num-| o nds | Value Nl:]er- Pounds | Value Nl;gfl' Pounds | Value

ber

DUNGENESS CRABS

Canned:

634-ounce cans (48 to case)
. cases5 ....................... 1,105 21,547) 39,045 1,105 21,547 $9,045
14-pound cans (48 to case
¢ cases_.| 6,534 132,816$52,000 10,415| 249,860 03,832( 15,040| 382,776 145,832
13-ounce cans (48 to oase)
726| 28,314] 13,008 726 28,314] 13,088

cases. .
1-pound cans (48 to case)
pe ¢ 247 11,856) 6,471 1,322 63, 456( 24,414 1, 569 75,312 30,885

................ 865 77,850( 38,025 865 77,850, 38,025
................ 1,217[ 36,5610 11,683 1,217] 36,510, 11,683

cases. .
l-pound cans (90 to case)

cases. .
20-ounce cans (24 to case)
8505

Cold-packed meat:
I-pound €8NS. oo oo oo A 12,0658 4,942( . .|-ece-emaifiii. 12,658| 12,658| 4,942
20-ounce cans. .. s 25, 31,270 10,800 ..o ioeoeaoolliil L. 26,016/ 31,270 10,805
-pound eans. ... . feceeiofoeeieiaifeieaan 528 1,584 702 528 1, 584 792
5-pound cans. ... _.______ , 12,670 4,763 773 3,805 1,524| 3,307| 16,535 6,287
Crab meat in bulk._.pounds__|-.co.__|-ceoeo- oo . 467 467 233 467 467 233
Wholeinshell..._..._ dozen._ 561 13,775 1,152, 320 9, 600 040, 871 23,375 1,792
KING CRABS
Canned:

14-pound cans (48 to case)
cases._. 73] 1,752 511 57 1, 368, 399 130 3, 120 910

2 N(V17:Y SR RPURIN SN 216, 787| 80,644|.._.... 494, 521/196, 455|..__.._ 711, 318| 276,009
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TROUT

Only a small commercial production of Dolly Varden and steelhead
trout in Alaska was reported, all of which was incidental to other
branches of the fisheries in the southeastern district. The reported
products were as follows: Dolly Vardens, 41,740 pounds fresh, valued
at $2,966, and 2,545 pounds frozen, valued at $255; steelheads, 17,714
pounds frozen, valued at $1,627. 'The total output of both species
was 61,999 pounds valued at $4,848, as compared with 46,363 pounds
valued at $3,836 in 1936.

MISCELLANEOUS FISHERY PRODUCTS

Fish of minor commercial importance are taken in limited quantities,
chiefly in connection with the halibut fishery, and are landed in ports
of Alaska and British Columbia and at Seattle. Such products landed
in Alaska in 1937 were as follows: Sablefish, 4,063 pounds fresh,
valued at $110, 1,839,137 pounds frozen, valued at $56,576, 190,185
pounds pickled, valued at $6,794, and 69,582 pounds of livers, valued
at $27,833; rockfish, 16,843 pounds frozen, valued at $336; flounders,
180,000 pounds fresh, valued at $4,500; “lingcod,”” 743 pounds frozen,
valued at $15, and 2,264 pounds of livers, valued at $906; and smelt,
275 pounds frozen, v&lue(f at $8.

FUR-SEAL INDUSTRY
PRIBILOF ISLANDS
GENERAL ADMINISTRATIVE WORK

. In 1937, 55,180 fur-seal skins were taken at the Pribilof Islands, an
Increase of 2,734 over the number taken in the preceding year.

the skins secured on St. Paul Island, 41,383 were removed from the
animals by the stripping process and blubbered before curing. The
Temaining 2,685 skins from that island and the entire take of 11,112
skins from St. George Island were removed by the skinning process.

Delivery was made to a representative of the Canadian Govern-
ment at Seattle of 8,277 sealskins, representing 15 percent of the
season’s take, selected proportionately from the different sizes and
grades, in accordance with provisions of the treaty of July 7, 1911.
The remaining 46,903 skins were forwarded to the Fouke ¥ur Co. at
St. Louis, Mo., for processing and sale at public auction. After the
latter skins are sold, payment from the net proceeds will be made to
Japan of its share of 15 percent of the season’s take, due under the
fur-seal treaty.

The byproducts plant at St. Paul Island was again operated for the
utilization of fur-seal carcasses. Products for the season amounted
to 29,830 gallons of oil and 165 tons of meal. These products, except
for amall quantities used at the Pribilof Islands for fox feed, were
shipped to Seattle, where the oil was sold by competitive bidding and
the meal was transferred to the Division of Fish Culture for feeding
fish in hatcheries throughout the country.

In the 1937-38 season there were taken on the Pribilof Islands, 863
foxskins, consisting of 231 blue and 15 white skins from St. Paul
Island and 616 blue skins and 1 white skin from St. George Island.
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Sealing and foxing activities were performed, as usual, by Pribilof
natives under the direction of the Bureau’s staff. Approximately 80
additional laborers from the Aleutian Islands were employed to assist
with sealing operations during the summer.

No important, construction program was undertaken at the Pribilof
Islands during the year, but work on’ the extension of roads was con-
tinued on both islands and some improvements were made in buildin
and equipment. A substation on one of the western Aleutian Islands
was tlastablished for the expansion of sea-otter investigations and
patrol.

The operation of the radio station on St. Paul Island, previously
maintained by the Navy Department, was taken over by tge Bureau
on August 10.

A patrol for the protection of the fur-seal herd during its northward
migration and while it remained in Bering Sea waters was maintained
by Coast Guard cutters, which also rendered other assistance in the
Bureau’s work. The Navy Department detailed the U. S. S. Sirius
to carry the annual shipment of supplies from Seattle to the Pribilof
Islands and to bring out the season’s take of sealskins.

TRANSPORTATION OF SUPPLIES

The U. S. S. Sirius, supply vessel of the Navy, sailed from Seattle on
July 28 with the annual shipment of supplies for the Pribilof Islands,
which aggregated 888 tons of general freight and 100,901 board feet
of lumber for St. Paul Island and 605 tons of freight and 27,546 board
feet of lumber for St. George Island, a total of 1,493 tons and 128,447
board feet of lumber. Supplies were carried also for the Navy Depart-
ment, the Coast and Geodetic Survey, and the Bureau of Indian
Affairs at Dutch Harbor. The vessel arrived at the Pribilof Islands
on August 6.

On the return trip to Seattle, which covered the period from August
14 to August 27, the vessel brought out 54,679 sealskins, approxi-
mately 162 tons of seal meal, and miscellaneous freight. ertain
equipment and supplies of the Navy Department that were not trans-
ferred to the Bureau when it took over custody of the naval radio
station on St. Paul Island were transported to Dutch Harbor by the
Sirius en route south.

Additional supplies for the Pribilof Islands were shipped during
the year on the Penguin.

POWER VESSEL ‘“‘PENGUIN”

Five round trips between Seattle and the Pribilof Islands were
made by the Penguin in 1937, carrying passengers and supplies. In
addition, the vessel performed interisland service and made tripsto
Indian settlements along the Alaska Peninsula and the Aleutian
Islands to transport native laborers hired for fur-seal work at the
Pribilofs during the summer. Two trips were made to the western
Aleutians—one in July and one in September—in connection with the
sea-otter patrol. : _ :

A full cargo of freight, chiefly perishable foodstuffs, was carried on
each trip from Seattle, and outgoing shipments from the islands
included the 1936-37 take of foxskins, transported to Seattle in March,
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and the fur-seal oil produced at the byproducts plant on St. Paul
Island, which was brought out in September and November.

The north-bound voyages of the Penguin were as follows: February
3-24; May 1-13; June 12-22; August 21-September 3; and October
14-26. South-bound voyages covered the following periods: Feb-
ruary 27-March 20; May 19-30; August 2-12; September 19-October
1; and November 2-14. On these voyages transportation was fur-
nished to 74 passengers for the Bureau, including 26 employees of the
Fouke Fur Co. who assisted with the season’s sealing activities at the
islands, and 9 persons connected with the Bureau’s salmon patrol and
investigations in Alaska. The vessel also transported 25 passengers
for the Navy, 6 for the Office of Indian Affairs, 3 for the Coast Guard,
1 for the Bureau of Lighthouses, 2 Territorial teachers, and 10 unofficial
travelers.

Deputy Commissioner Charles E. Jackson and party transferred
from the Brant to the Penguin at Unalaska on July 14 and were taken
to the Pribilof Islands for observation of the fur-seal activities. From
there the Penguin took them to Naknek, where they boarded the
Scoter on July 18.

The Penguin cruised 30,063 nautical miles during the year.

8T. PAUL ISLAND RADIO STATION

Having augmented its radio facilities at Dutch Harbor, the Navy
Department m 1937 discontinued as a part of the Coast Signal Serv-
ice the operation of its combined radio transmitting and receiving
station and radio direction finder station at St. Paul Island.

In view of the activities of the Bureau of Fisheries at the Pribilof
Islands and the need for maintaining radio service in that isolated
region, & radio transmitter and three receivers, together with such
associated equipment as required for their operation, two small radio
telephone sets for interisland communication, and all the buildings at
the radio station were made available for the use of the Department
of Commerce under a revocable permit. Custody of the station was
transferred to the latter department on August 10, 1937. In lieu of
the radio direction finder, which was discontinued, a radiobeacon was
mstalled by the Bureau of Lighthouses.

. _Under the conditions of transfer, (a) Navy personnel visiting the
lslands will inspect the Navy-owned equipment to insure it 1s in
satisfactory operating condition and will make such repairs as may
be necessary without labor charge; (b) spare parts, crystals, ete., for
use with Navy-owned radio equipment may be purchased by the
Department of Commerce through the navy yard at Puget Sound;
(¢) Navy-owned equipment which may become obsolete or which
may not be required for further use will be reported to the Com-
mandant, Navy Yard, Puget Sound, for removal; (d) additions, altera-
tions, or replacements to existing buildings or equipment may be
made by the Department of Commerce but will revert to the Navy
ln: the event the radio.station is retransferred to the Navy in the
future; but items of miscellaneous material and equipment, such as
furniture, furnishings, tools, etc., may be expended from the in-
ventory without replacement at the discretion of the Secretary of
Commerce; and (¢) annotations of the itemized inventory of the Navy-
owned property will be made periodically by & representative of the
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Department of Commerce and any major changes will be recorded
and reported to the representative of the Commandant, Navy Yard,
Puget Sound, during his annual visit to the island.

aily weather observations are transmitted direct to the Weather
Bureau, which has maintained a meteorological station on St. Paul
Island for a number of years in cooperation with the Navy Depart-
ment. Such observations are of much value in connection with the
forecast and warning service in Alaska and in the States.

Pending the appointment of a radio electrician who will serve as
head operating engineer in charge of the power plant and other
electric equipment on St. Paul Island, the work at this station has
been carried on by Carl M. Hoverson in addition to his duties as
school teacher.

ROADS

St. Paul Island.—The new scoria road toward Marunich on St.
Paul Island, which branches westward from the Northeast Point
Road near Halfway Point, was extended one-half mile. Consider-
able work was done in repairing Northeast Point Road, including the
sodding of sand dunes along the roadway. Some repairs, also, were
made on Zapadni Road. In the spring there was built a retaining
wall for the road bank around Big Lake, where high water and con-
tinuous south winds had caused considerable damage during the
winter.

St. George Island.—The Zapadni Road on St. George Island was
extended 5,700 feet, of which 1,500 feet was a plank road and 4,200
feet was surfaced with scoria. Repair work carried on during the
year included the leveling and resurfacing with scoria of sections of
Staraya Artil Road, the old road by North Rookery, and West Road.

BUILDINGS

St. Paul Island.—Excavations were made for the foundations of a
new machine shop, and a new salt-water intake system for washing
sealskins on St. Paul Island was completed. Extensive repairs were
made on washhouse A, which was damaged by storm on the night of
November 8, 1937. )

St. George Island.—Additional work was done in 1937 on buildings
erected in the previous year on St. George Island—namely, the elec-
tric power and cold-storage plant and an extension of the garage, and
the 1nstallation of cold-storage and power machinery and equipment
was completed. No major construction projects were undertaken
during the year.

BYPRODUCTS PLANT

At the byproducts plant on St. Paul Island in 1937, 6,490 cubic
feet of blubfv)er, or about 337,480 pounds, and 31,260 fur-seal carcasses
were rendered into oil and meal. Oﬁemtlons began on June 20 and
were discontinued on August 4. The total products amounted to
377 barrels, or 20,234 gallons, of No. 1 oil; 172 barrels, or 9,596
gallons, of No. 2 oil; and 330,265 pounds of meal. The foregoin

quantities in gallons represent averages of 53.67 gallons per barre
of No. 1 oil and 55.8 gallons per barrel of No. 2 oil, as determined
fr()ﬁn the products sold by weight upon the basis of 7% pounds to the
gallon.
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The supply vessel Sirtus brought to Seattle in August 324,265
pounds of meal, which was turned over to the Division of Fish Culture
to be used as fish food at Federal hatcheries throughout the country.
Later that division found that a part of the shipment was surplus
tq its needs, and 35,000 pounds of meal was turned over to the Bureau
of Animal Industry, of the Department of Agriculture, to be used in
the feeding of hogs at the experiment station at Miles City, Mont.

Shipments of fur-seal oil were brought to Seattle on the Penguin—
372 barrels of No. 1 oil on the September voyage and 169 barrels of
No. 2 oil in November. A ba.rreFof the No. 1 oil was delivered to
‘the Bureau of Entomology and Plant Quarantine, of the Department
of Agriculture, for testing to determine whether it would be suitable
for use in spraying activities in the gypsy and browntail moth work
carried on in the New England States, 1n which work large quantities
of menhaden oil have been used for a number of years. There was
furnished also to the Oil, Fat, and Wax Section of the Bureau of Chem-
1stry and Soils, Department of Agriculture, a 1-quart sample of oil
for experimental purposes.

In November, 19,912 gallons of No. 1 fur-seal oil and 9,429%
gallons of No. 2 oil were sold at Seattle by competitive bidding for
$5,396.80. The No. 1 oil brought 20 cents a gallon and the No. 2
oil 15 cents a gallon, or decreases of about 37 and 48 percent, respec-
tively, from the prices obtained for similar grades of oil in 1936.
The general decline in prices of oils is attributed to an overproduc-
tion of cottonseed oil during the season.

NATIVES
CENSUS

On December 31, 1937, the total native population of St. Paul
Island was 263, including 10 persons who were temporarily absent
from the island. There were 13 births and 3 deaths during the year

The census of St. George Island on December 31, 1937, showed ¢
population of 163 natives, including 5 persons temporarily absent
from the island. There were § births and 1 death during the year.

The total native population of both islands at the end of 1937 was
426, or an increase of 14 over the census of the previous year.

MEDICAL SERVICE

Two physicians stationed at the Pribilof Islands throughout the
year gave medical aid to the natives and to Government employees
and their families. The general health of the natives and the sanitary
conditions on both islands were good.

During the year two Pribilof natives were taken to Seattle on the
Penguin and placed in the hospital of the United States Bureau of
Indian Affairs at Tacoma, Wash., for special surgical treatment
which could not be performed at the islands with the facilities avail-

“able there. In one of these cases, a boy of 6 from St. George Island
was operated on for cleft palate and harelip. He arrived at Seattle
on March 20 &nd returned to St. George Island on the May trip of the
Penguin. At least one more operation will be necessary before the
deformity is corrected. The other case was that of & boy of 9 from
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St. Paul Island, who was brought to Seattle on the Penguin in Novem-
ber for treatment of a tubercular ankle.

Another St. Paul Island native, who lost his left leg in an accident
several years ago, was fitted with an artificial leg at Seattle. He came
out from the island on the Penguin in November 1936 and returned
in February 1937.

8CHOOLS

The Bureau maintains schools for the native children on St. Paul
and St. George Islands, and all children between the ages of 6 and 16
are required to attend. Two teachers are employed on each island.
Instruction is confined to the elementary branches, including some
manual training and home economics.

The 1936-37 school year began on September 15, 1936, on St.
Paul Island and on September 21, 1936, on St. George Island; it
closed on May 7, 1937, on both islands.

On St. Paul Island there were 9 girls and 26 boys enrolled in the
junior school, and 18 girls and 14 boys in the senlor school, a total
enrollment of 67. On St. George Island 10 girls and 11 boys were in
the junior school and 14 girls and 8 boys in the senior school, a total
of 43 pupils.

SAVINGS ACCOUNTS

Ten Pribilof Islands natives have savings accounts in the bank of
the Washington Loan & Trust Co., Washington, D. C., on which
they receive interest, compounded semiannually. Effective March
1, 1937, the interest rate was reduced from 2} to 2 percent. The
Commissioner of Fisheries is the trustee of their funds. A summary
of the trust account for the year 1937 is as follows:

On hand Jan. 1, 1987 _ _ e eeeceaus $4, 746. 93
Interest earned from Jan. 1 to Dec. 31, 1937__________ 90. 11
Total . oo e 4, 837. 04
Withdrawn by natives_ _ . . . _cocccmeaeo___ 635. 00
On hand Dee. 31, 1987 oo cememeeaeaeo 4, 202. 04

The following is an itemized statement of the funds, setting forth
the individusal accounts:

Funds of the Pribilof Islands natives in the custody of the United States Commissioner
’ of Fisheries, as trustee, Dec. 31, 1937

Kochutin, Alexandra....-.. $1, 661, 21 | Merculief, Elizabeth.______ $73. 37
Kozloff, Marina. ... __._.. 137. 10 Merculief. Erena.___..____ 517.12
Lekanof, Tatiana (Mercu- Merculief, George_..______ 111, 84

Yief) . oo o aee. 536. 53 | Pankoff, Agrippina.._.__.___ 210. 81
Lestenkof, Michael. .. 434, 14 —_—
Merculief, Alexandra 94. 66 Total e .. 4, 202, 04
Merculief, Daniel.......... 425. 76

PAYMENTS FOR. TAKING FUR-S8SBAL SKINS

Natives on thePribilof Islands. are paid- for their Jabor in: taking
sealskins at specified rates per skin, with some additional compensa-
tion for special services. As the work is collective in character, workers
on each island are divided into classes according to their skill and
ability and the total amount for the island is apportioned among them,
each man in a given class receiving an equal share.
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On St. Paul Island the payments to natives in 1937 were at the
rate of 60 cents per skin for the 44,068 sealskins taken, or a total of
$26,440.80, and in addition $180 was paid to two foremen and four
mess attendants.

Natives on St. George Island were paid at the rate of 75 cents per
skin, the total in 1937 amounting to $8,334 for the 11,112 sealskins
taken, with an additional payment of $100 to two native foremen.

Details of these payments are shown in the following table:

Poyments to Pribilof Islands natives for laking fur-seal skins, calendar year 1937

8t. Panl Island Bt. George Island
Clagsification
Number | 8hare of Total Number | Sbare of | ey
of men each of men each

32 | $486.60 | $15,571.20 27 | $216.00 | $5,832.00
14 384.00 | - 5,376.00 10 157. 50 1, 575.00
12 241, 20 2,894.40 3 107. 25 321.76
11 201.00 2,211.00 8 81.75 245.25
8 61.80 309.00 5 58. 50 202. 50
3 26. 40 79.20 2 33.76 67. 60
.................... 60,00 | oo e 55.00
.................... 40.00 | oo feeocaoao. 45.00
.................... 80.00 |eca ) eeccmaee e
Total 77 26, 620. 80 50 [cacccmennn 8, 434. 00

PAYMENTS FOR TAKING FOXSKINS

For taking foxskins on the Pribilof Islands in the 1936-37 season
the natives were paid at the rate of $5 per skin. The total payments
amounted to $530 for the 106 foxskins taken on St. Paul Island and
$4,530 for the 906 skins taken on St. George Island, a total of $5,060.

FUR SBEALS

EILLINGS

In 1937, 55,180 fur seals were killed, of which 44,068 were taken on
St. Paul Island and 11,112 on St. George Island. Details in regard
to the killings are shown in the following tabulations:

Seal killings on Pribilof Islands in 1937
BT. PAUL IBLAND

Date nsu:;ll:lr Hauling ground Sﬂf&g:d
of drive .

June 4 1 | 8ea Lion Rock (8ivutoh).._. . 40
10 2 | Reef.... 148

10 8| Zapadnl oo acecccaccecemsoctommacenncanmceemncecann 223

20 4| Reeland Gorbatell. . . .cuooeooaemcamccaccuceacemamcacnneenrecasoncccmcccencn 648

21 5 | Polovina and Little Polovina. - 185

2 6 | -Vostochni and.Morjovi. - 862

23 7 | Zapadni and Little Zapadni.._. 349

4 8 | Tolstol, Lukanin, and Kitovi . 108

25 ¢ | Reel and Gorbatch. .. 1,023

26 10 | Polovina and Little Polovina_....._.. 288

27 11 | Vostochni and Morjovi.. 1, 148
281 12 | Zapadni and Little Zapadni. .. . .| 1,208

20 13 | Tolstol, Lukanin, and Kitovi 422

30 14 | Reef and Gorbatoh........ 901
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Seal killings on Pribilof Islands tn 1937—Continued
BT. PAUL ISLAND—Continued

Berfal
Skins
Date | number Hauling ground
of drive secured
July 1 16 | Vostochni and Morjovl . . . ool 1,134
2 16 | Polovina and Little Polovina. 757
3 17 | Zapadni and Little Zapadnl. ....._.... 887
4 18 | Tolstol, Lukanin, and Kitovi 787
5 19 | Reefand Gorbatch. ..o ocencoemmaeacomcaen 1, 566
6 20 | Polovina and Little Polovina 423
7 21 | Vostochnl and Morjovi_ ... ... 1,615
8 22 | Zapadni and Little Zapadni._. 1, 860
9 23 | Tolstoi, Lukanin, and Kitovi___._.._._...- 627
10 24 | Reefand Gorbateh___ .. o--- 1,212
11 25 | Polovina and Little Poloving. .c.ceeeraceeoo 782
12 26 | Vostochni and Morjovi._ ... _cieeeeoo 3,024
13 27 | Zapadni and Little Zapadnl.__...... c.--- 2,140
14 28 | Tolstol, Lukanin, and Kitovi_.ceorooceo-- 807
15 20 | Reef and Gorbatch. . . ccecaemamaaae- 1,657
18 30 | Polovina and Little Polovina._ . concceeooaoo 441
17 31 | Vostochn{ and Morjovi.___.__ 1,668
18 32 | Zapadni and Little Zapadni. . 1,620
10 33 | Tolstoi, Lukanin, and Kitovi. 471
20 34 | Reefand Gorbateh. .o oooooooiaacannaaas 2,314
21 35 | Poloving and Little Polovina ... ccceooom i reeeaaaas 589
22 36 | Vostochni and Morfovi....._. 2,003
23 37 | Zapadni and Little Zapadni. . 1,842
24 38 | Tolstoi, Lukanin, and Kitovi. 77
25 39 | Reefand Gorbatch. . ... . ool 1,624
26 40 | Polovina and Little Polovina._ ... cccococcoano 608
27 41 | Vostochni and Morjovi. ... oo __ 1, 289
2 42 | Zapadni, Little Zapadni, Tolstol, Lukanin, and Kitovi.__ 836
29 43 | Reefand Gorbateh_ el 483
30 44 | Vostochni, Morjovi, Polovina, and Little Polovina___________.______.____._ 785
June 9 1
14 2
18 3
20 4
21 5
23 61 East ... ..
24 7
25 8
27 9
28 10
29 11
July 1 12 | Eastocvvocmccmecaaas
2 13
3 14
5 15
8 18
7 17
9 18 [ East oot
10 19 | Zapadni
1 20 | North and Staraya Artil .
13 2l | East. ot ceceicemnccccesamccmecmeccccccanaacan.
i1 22 | Zapadni...._.._._.____.
15 23 North and Staraya Artil
17 24 | East ..
18 25 &apad | S
19 26 | North and Starays Artil. oo e eonn ool
21 27 | Easto e :
22 28 | Zapadni._.__._._._..
23 29 North and Staraya Artll o oo e
25 30 E _______ ——--
26 31 | Zapadol. . __. .. ____
27 32 North aud Staraya Artil..
28 33 | East
29 84 [ Zapadnol. .o ceincccciciocanas
30 35 | North and Staraya Artfl ..o ......__..

Total._
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AGB CLASSBES

The age class of & male seal of the Pribilof Islands herd is determined
from the length of its body. The classification was derived from meas-
urements of a large number of pups branded in 1912 and killed in sub-
sequent years. The limits of the various age classes are shown in the
table following:

Age classes of male seals, Pribilof Islands

Length Length

Age (inches) Ago (inches)
Yearlngs. .« veecwaeccacccmcoonmacaann Up t0 36.75 || 4-year-olds..._ 46 to 51.75
2-year-o§ds ............................ 37 t0 40.75 || b-year-olds...._ .-| 62to57.75
3-y0ar-0ldS. - .ceccuccevaraccncamrannaan 4110 45.75 || 6-year-olds. . . ooccoaoocoaiioaioaiaaaas 58 to 63.756

Ages of seals killed on Pribilof Islands, calendar year 1987
[On basis of classification shown in preceding table]
St. Paul | St. George

Ags Island Island | Totel
Yearllng males. .. ..oeooccmunrmman e ieeiaccimiccmeecmreeme——————- 4 e 4
2-yeai-old males..... - 1,433 429 1,862
3-year-old males. . 40, 944 9, 856 50, 800
4-year-old males. . 1,566 772 2,338
§-year-old males. . 4 2 ]
Cows ! ovencnn-. 117 53 170
TOAL. - ccooeeeemmommmmenme 44, 068 11,112 55, 180

1 Cows unavoidably and accidentally killed or found dead.

Some of the seals recorded in the above tabulation as 2-year-olds
and 4-year-olds probably were 3-year-olds, as not all male seals of a
given age fall within the length limits assigned for the males of that
age. As far as possible, the killings in 1937 were confined to 3-year-
old males.

COMPUTATION OF FUR-SBAL HERD '

The computation of the fur-seal herd in 1937 was made by Supt. H.
J. Christoffers. Asof August 10 the total of all classes was 1,839,119—
a numerical increase of 149,376 over the figures for the preceding year.
The detailed report will be found on pages 142 to 150 of this document.
Following is & comparative statement of the numerical strength of
.the] various elements of the fur-seal herd in the years 1926 to 1937,
Inclusive,
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General comparison of compulations of the seal herd on the Pribilof Islands, 1926

to 1937

Classes 1926 1927 1028 . 1929 1930 1931
Harem bulls.. 4,034 4,643 8, 050 8,312 9, 233
Breeding cows 244, 114 263, 284,725 307, 491 332,084 358, 642
Surplus bulls. 2, 4,827 5,285 , 207 3, 38, 201
Idle bulls. ... 972 1,440 1,633 1,809 1,888
6-year-old males. 13,434 13, 450 12, 857 10, 399 5, 612 6, 553
§-year-old males. .. 16, 812 16,073 13,001 7,016 8, 101 10, 103

4-year-old meles. .. 17,872 14,448 7,798 , 1 1,327 A
3-year-old males. .. 17, 189 9, 730 11,133 13, 639 14,871 13,108

2-year-old males. .. , 183 41, 252 49, 087 64,354 60, 674 '
Yearling males. 56, 514 , 028 85, 861 85, 381 2, 09, 612
2-year-old cows. . 44,415 48, 186 57, 061 67, 210 72,605 78,410
Yearling cows. .. 62,175 87, 131 72, 481 85,417 92, 247 09, 626
11 o1 J I 244,114 3 284, 725 307, 401 3 358, 642
Total. o eocvamaes . 761, 281 808, 870 871,513 971,527° 1,045,101 1,127,082

Classes . 1932 1933 1934 1935 1936 1037
Haremm bulls..______..__.._.._. 10, 088 10,213 10,770 11, 547 12,321 13, 100
Breeding cows._ 387,320 418, 299 451,751 487, 883 520, 848 5608, 982
Surplus bulls 2, 893 4,700 , 494 6,139 7,094 9, 140
Idle bulls. .. 2,349 2,341 2,282 2, 535 2,733 3,031
6-year-old m: 8, 154 9, 335 8,173 11,117 11,421 15,188
5-year-old males_ 11, 669 10,216 13,897 14,276 18, 085 21, 586
4-year-old males.... - 11, 351 15, 441 15,862 21, 008 23, 991 33,815
3-year-old males. _...._.. R 17,819 18, 216 24,770 28,165 40, 170 45,801
2-year-old males_...._.__. - 81,101 87, 662 , 920 102, 655 110, 505 118, 880
Yearling males. .. - 107, 592 118,105 125, 460 135, 525 148, 366 158, 051
2-year-old cows - 81, 682 91, 4564 08, 768 108, 666 - 118,197 124, 410
Yearling cows.____.._. - 107, 503 116, 197 125, 490 135, 5260 146, 365 158, 054
PUPS. e ceceeceee 387,320 418, 209 451, 751 487, 883 526, 818 568, 982
Total oo 1,219,061 | ' 1,318,568 | 1,430,418 | 1,550,913 | 1,680,743 1,839, 119

FOXES

A herd of blue foxes is maintained on each of the two principal
islands of the Pribilof group, where the animals roam at large and
obtain their food during most of the yesar from birds, birds’ eggs, and
miscellaneous sea life abundant on the beaches. In the winter, when
the natural supply of food is scarce, -the foxes are fed prepared ra-
tions, consisting chiefly of biscuits made of cereals, seal meal, and
seal oil. In December and January the animals are trapped for their
pelts and a suitable number are reserved for future breeding require-
ments. '

TRAPPING S8EASON OF 1037-38

~ In the 1937-38 season there were taken 863 fox pelts, of which 847
were blue and 16 white. Two hundred and thirty-one blus and 15
white pelts were taken on St. Paul Island apd 616 blue pelts and 1
white pelt on St. George Island. :

There were trapped, marked, and released for breeding stock 59
male and 56 female foxes on St. Paul Island and 44 males and 41
females on St. George Island. The breeding reserve includes also a
considerable number of animals that were not captured during the
season.
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CORRECTION IN REPORT OF TRAPPING SBASON 1036-87

The report of foxing operations at the Pribilof Islands in the 1936-37
season showed a total take of 999 blue and 13 white foxskins. When
these skins were graded by the Department’s selling agents at St.
Louis, Mo., however, it was found that one of the skins from St. Paul
Island which was listed orifinally as white was a freak skin, more blue
than white, and it was included with the blue skins in the sale. The
records have been corrected, therefore, to show the 1936-37 season’s

take as 1,000 blue and 12 white foxskins.

REINDEER

St. Paul Island.—There were 1,673 reindeer counted on St. Paul
Island on September 30, 1937, of which 420 were the young of the
season. Eighty animals (70 males and 10 females) had been killed
for food during the year. Of these, 36 were used at the mess of the
Bureau, 2 by the naval radio station, 27% by St. Paul Island natives,
10 by temporary native workmen, ¥ by the Penguin, and 4 were
shipped to St. George Island. The herd was in good condition.

t. Qeorge Island.—A count of the reindeer on St. George Island on
October 16 showed 32 animals in the herd, of which 8 were this year’s
fawns. Five males and three females had been killed for food during
the year. In April 1937 there were 45 reindeer counted on this
island, including 12 young deer. The fall census, therefore, indicates
that four of the young had died or been killed by the older bucks.

Apparently conditions on St. George Island are not favorable for
the maintenance of more than a limited number of reindeer. In the
first few years after their introduction on the Pribilof Islands, the
reindeer increased rapidly, and by the end of 1916 there were 111 on
St. Paul Island and 85 on St. George Island from an original stock
of 25 and 15, respectively, transferred there in 1911. The herd on
St. George Island reached its maximum in 1922 with an estimated
total of 200 animals. From 1917 to 1926, inclusive, 194 reindeer were
killed for food on St. George Island and 172 on St. Paul Island.
Since 1926, however, only 16 animals have been taken for food on
St. George Island, as compared with 299 on St. Paul Island. At
present the herd on St. George Island is the smallest for any year
gince 1912, and there appears to be a surplus of males, these animals
numbering more than 2 to 1 of the females.

FUR-SEAL SKINS
SHIPMENTS

Six hundred and ninety-seven barrels containing 54,679 fur-seal
skins taken on the Pribilof Islands in 1937 were shipped on the U. S. S.
Sirius and arrived at Seattle on August 27. Fifteen barrels of blubber,
having a gross weight of 8,192 pounds, also were brought to Seattle on
the Surius, for use by the Fouke Fur Co. in the tanning of sealskins.

Delivery of 8,277 skins packed in 104 barrels was made to a repre-
gentative of the Canadian Government at Seattle on August 30, in
accordance with provisions of the fur-seal treaty. The remaining
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46,402 skins were forwarded by freight to the Fouke Fur Co, at St.
Louis, Mo., and arrived there on September 8, 1937.

Sevens barrels containing 501 sealskins taken on the Pribilof Islands
in 1937 and specially cured for experimental purposes were brought to
Seattle on the Penguin in August and were turned over to a representa-
tive of the Fouke Fur Co. on August 13 for shipment to St. Louis.

SALES

Two public auction sales of fur-seal skins taken on the Pribilof Is-
lands were held at St. Louis in 1937—on April 19 and September 27,
respectively—at which a total of 42,005 skins were sold for a gross sum
of $1,083,590. During the year, also, 963 sealskins taken on the
Pribilof Islands were disposed of at private sales, under special author-
1zation of the Secretary of Commerce, for a total of $27,449.61. In
the following detailed statements the sales of other sealskins by the
Department of Commerce for the account of the Government are
included, in order that the records may be complete.

April 19, 1937 —O0n April 19, 1937, 22,278 Pribilof Islands fur-seal
skins, dressed, dyed, and machined, were sold for $662,950. These
skins consisted of 8,090 dyed black and 14,188 dyed safari brown.

September 27, 1937 —At the sale on September 27, 19,727 Pribilof
Islands fur-seal skins were sold for $420,640. Of these, 19,580 dressed,
dyed, and machined, brought $420,566.50, and 147 miscellaneous
partly processed skins brought $73.50. In addition, 214 fur-seal skins
taken by the Japanese Government on* Robben Island in 1936 and
allotted to the United States as its share of such skins under provisions
of the fur-seal treaty, were sold for $3,772.50. Of these, 199 dressed,
dyed, and machined skins, dyed safari brown, brought $3,720, and the
remaining 15 skins, unhaired and dressed, brought $52.50.

Special sales—During the year 963 Pribilof Islands fur-seal skins
were sold under special authonzation by the Department for advertis-
ing and promotional purposes, the gross sales amounting to $27,449.61.
Of these skins, 553 dyed safari brown brought $15,438.75; 394 dyed
black, $11,844.14; and 16 raw skins, $166.72. o

Further details in regard to the sales of sealskins by the Depart-
ment of Commerce for the account of the Government in 1937 are given

in the following tables:



Comparative values, by sizes and grades, with percenlages each size, of Pribilof sealskins sold at public auction in 1937

Classes and sales Grade Number | High | Low | Average | Total n?;gfgér Al‘:{gfe na?)tfrlt P ";gém
DTED BLACK
Extra extra large:
fTand IL. oo ceicas 3] $45.50 | $45.50 $45.50 $136. 50
ADE A0, (Scarred, Fa0ity, 610. .- oooooore oo oo 3| 73350 3380| 350 10050 |} 6| %950 B0 0.07
Extra large: .
fland ... 84| 45.50 | 42.50 43.36 | 3,642.00
ADr 08 . Scarred, faulty, etc_ 8 | 33.50| 31.%0 32.10 2,761.00 180 36.29 6, 533.00 2,22
Sept. 2 e R IR 1Y 1
epy. v ... and 1T_______. . 3 5 A .
y \Searred, fauILy, ete. .- oo W] 7Rl TNl BNl ZE®| wo| sa| so0e 223
arge: -
| 3T 1§ SO 1,183 | 42.00 | 38.00 39.91 | 47,211.50
APr 19, ... Scarred, faulty, etc.. 1,002) 3L.00) 2850 20.95 | 30,013, 00 2,218 35.01 | 77,653.50 27.42
1 S 33| 1300 13.00 13.00 429.00
| 990 | 33.00 | 29.50 31.42 | 31,110.00
Sept. 27 ... 1,155 26.00{ 22.50 23.85 | 27,545.00 2,14 27.08 | 58,872.50 31.06
] i 2| 750 7% 7.50 217, 50
Medium:
2,505 | 36.00 | 30.50 33.12 | 85,942.50
Apr.19_____ L 2,199 | 27.50 | 23.50 25.59 | 56,273.50 5,006 28.76 | 143,993. 50 61.88
212 1300 7.50 838! 1,777.50
1,860 | 25.50 | 23.00 24.45 | 45,485.00
Sept. 27 ... 2,240 | 19.50 ] 17.00 17.96 | 40, 240.00 4,195 20.59 | 86,356.50 59,93
95| 7.50( 6.00 6.65 631. 50
Small medium:
Tend II...._..._. 181 2600) 2500 2538 4,598.00 :
Apr.10._. ... s 1Scarred, faulty, et 286 | 22,00 | 20.00 20.78 | 5,942.50 680 17.48 | 11,883.00 8.41
135 SO 213| 7.5 | 5.00 6.33 | 1.347.50
180 | 18.75| 18.50 18.63 { 3,352.50
Sept. 27 o 270 | 14.50 | 13.50 13.83 | 3,735.00 4n 15,32 7,213.50 6.73
3 S 21| 600 600 6.00 126,00
All classes .
AP 19 e e 8,090 29.70 | 240,300.06 100.00
Sept. 27 N e 7,000 22.49 | 157, 452.50 100. 00

SUTYLSNANI IVIS-41d ANV AHHTHSII VIISVIV

L81



Comparative values, by sizes and grades, with percentages each size, of Pribilof sealskins sold at public auction in 1937—Continued

. Total | Average Total Percent-
Classes and sales Grade Number | High | Low | Average Total pumber price amount age
DYED SAFARI BROWN
Extra extra " {Iand II $27.50 | $27.50 $27.50 $220.00
an L PN 8 N 8 f .
Sept- 27 oo Scarred, faUlty, eto. .. o rooor oo 19| 1900 1800 1883 Mol @] 2w| s o2
Extra large:
Tand Bl . il 400 | 43.00 | 36.50 39.19 | 16,027.00
PN 2 0 Scarred, 360 | 3200} 30.50 31.42 1 11,310.00 773 35.40 | 27,361.00 5.45
T u| 22 2R AR A%
2 | 3150 2
7| wwso| 1750| nmu| swae| 97| 28| 12850 3.95
2,555 | 44.00} 3550 38.78 | 90,085 00
2,100 | 30.50| 26.00 28.06 | 38,922 50 4,677 33.81 | 158, 139. 50 32.96
22 8. 00 6. 00 6. 00 132, 00
2,332 31.00} 2400 27.88 | 65,015 00
2,241 275| 17.5% 19.67 | 44,081.00 4, 590 23.79 | 100, 189. 50 38.49
17 5 50 5.50 5.50 3. 50
3,810 3.501 20.00 31.89 | 121, 490. 00
3,540 | 28.50| 24.00 265,22 | 89,277.50 7,398 28.53 | 211, 061. 50 52.15
49 8. 00 6.00 6. 00 204 00
3,782 23.00} 1850 20.93 | 78,140 50
3,160 | 1800 15.5 16.63 | 52, 560.00 6, 964 18,93 | 131,821. 50 55.38
5, 50 5. 50 5.50 121.00
614 | 25.00] 215 23.49 | 14,423.00
700 | 17.50 ] 15.50 16.45 | 11,515.00 1,339 19,48 | 26,088.00 9.4
25 6.00 6.00 6. 00 150. 00
270 | 1850 17.00 17.83 4,815.00
23] 1650 | 13.50 15. 51 3,458. 00 502 16.58 8,322 50 390
9 5.50 550 5.50 49. 50
29.79 | 422,650.00 100. 00
20.92 ) 263,114.00 100. 00
.50 73.50 100. 00
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Special sales of Pribilof Islands fur-seal skins in 1937

Number Price per

Date of 8kins Description skin Total
Jan. 30 70 | Dyed safar] brown, large. ... ..o eeccieciacecacann $37.07 | $2,504.90
160 | Dyed safarf brown, med{um. . _______ ... __..._.e._.ooo. . 31.90 | 6,104.00
160 | Dyed safari brown, medium, scarred end faulty........... - 28.91 | 4,625.60
70 | Dyed black, Jarge. .. ..o ciieiciaicaaoe- 34.03 | 2,382.10
Feb. 27 16 | Raw salted_____._._._ 10. 42 166.72
May 31 80 | Dyed black, medium 33.12 | 2,649.60
July 20 4 | Dyed black, large._..__.._. 390.91 159, 84
1 | Dyed safari brown, medium 31.89 31.89
2 | Dyed safar{ brown, large. 38.78 77.56
8ept. 7 80 | Dyed black, medium.__._.__..__. ___.... 33.12 | 2,649.60
80 | Dyed black, medium, scarred and faulty._____. 25.59 | 2,047.20
Nov. 30 80 | Dyed safart brown, medium. ... ... ....... . 20.03 | 1,674.40
80 | Dyed safarl brown, medium, scarred and faulty . 16.63 | 1,330.40
Dec. 30 80 | Dyed black, medium. ... . e 24.45 | 1,956.00
e3( e 27, 449. 61

Sale at St. Louis, Mo., Sept. 27, 1937, of 214 fur-seal skins received from Japanese
Government under treaty provisions

Number Price
of skins Trade classification per skin Total
38 $20. 00 $760. 00
45 22.00 990, 00
48 19. 80 9386, 00
32 16. 00 512,00
36 14. 50 522. 00
18 3.80 52. 50
24, eeeeeeae 3,772. 80

DISPOSITION 0{‘ FUR-8EAL S8KINS TAKEN ON PRIBILOF ISLANDS

On January 1, 1937, there were on hand 64,563 fur-seal skins taken
on the Pribilof Islands. Of these, 64,545 were at St. Louis, Mo., and
18 at Washington. In 1937, 55,180 fur-seal skins were taken on the
Pribilof Islands, of which 8,277 were allotted to the Government of
the Dominion of Canada as its share of the season’s take and the
remaining 46,903 were shipped to St. Louis. Of the skins on hand at
the beginning of the year, 42,968 were disposed of, leaving 21,595
unsold, which, with the 46,903 from the 1937 take, make a total of
68,498 on hand on December 31, 1937. The following tables show
further details in regard to fur-seal skins taken on the Pribilof Islands,
as well as details in regard to other Government fur-seal skins under
the control of the Department of Commerce:

Summary of Government-owned fur-seal skins tn the custody of Fouke Fur Co., at
St. Lous, Mo., calendar year 1937

On hand | Receipts Sales in On hand
Bource Jan. 1 in 1637 1937 Dec. 31

Taken on Pribilof Islands:
Calendar year 1934 _ __ .. .. e
Calendar year 1835..__ -
Calendar year 1636____
Calendar year 1637

Uu;ted States

shars of Japanese fur-seal skins: Season

64, 545 47,117 438, 182 68, 480
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Summary of all Government-owned fur-seal skins under control of Department of
Commerce, calendar year 1937

On hand Jan. 1 Dispz;%%g of in On hand Dec. 31
Re-
Bource ceipts
Fouke | Wash- in 1937 Deliv- | Fouke | Wash-
Fur | ipgton | Total Sales |ered to| Fur ing\ton Total
Co. office Canada} Co. office

Taken on Pribilof Islands:
Calendar year 1918, held
for reference purposes._ (. .......
Calendar year 1923.___._.
Calendar year 1924___.
Calendar year 1820 _____.
Calendsar year 1830____._ .1 ______.
Calendar year 1934.______
Calendar yvear 1935._____.
Calendar year 1936..__...
Calendar year 1937______.
Miscellaneous skins held for
reference purposes._ ___.__..|_.___... 4 L DRORDRSR Py USRI NI 4 4
United States’ share of Jap-

anese sealskins: Season of
1036 - e L 214 b2 PO F U, R

Total. o iaieanns 64, 545 22 l 64, 667 | 55,304 | 43,182 | 8,277 | 68,480 22 | 68,502

BHIPMENT AND SALE OF FOXSKINS

The 97 blue and 9 white foxskins taken on St. Paul Island and the
902 blue and 4 white foxskins taken on St. George Island in the season
of 1936-37 were shipped from the islands on the Penguin, sailing on
February 27. The vessel reached Seattle on March 20, and the fox-
skins were forwarded by express to the Department’s selling agents
at St. Louis, Mo.

At the public auction sale in St. Louis on Aprfl 19, 1937, 510 blue
foxskins of the 1935-36 season’s take were sold for $15,084.50, an
average of $29.58 per skin. The maximum price was $89, obtained for
each of a lot of six No. 1 silvery pelts.

On September 27, 1937, there were sold at public auction, at
St. Louis, 499 blue and 11 white foxskins taken on the Pribilof Islands
in the 1936-37 season. The blue pelts brought $13,511, an average of
$27.08 each; and the white pelts brought $131, an average of $11.91
each. The maximum price was $84, obtained for each of two No. 2
extra light pelts.

BEA-OTTER BKINS

Twelve sea-otter skins that had been forfeited to the Government in
1936 were sold at public auction on April 19, 1937, by the Department’s
gselling agents at St. Louis, Mo.

Four sea-otter pup skins were sold for $8, and three other small
skins for $60; the remaining five brought $865, the price ranging from
$60 to $410 per skin. The total sales of sea-otter skins amounted
to $933.

FUR-SEAL PATROL

UNITED S8TATES COAST GUARD

As in previous years, vessels of the Coast Guard were assigned by
the Secretary of the Treasury to patrol the waters of the North Pacific
Ocean and Bering Sea for the protection of fur seals and sea otters
which have their breeding grounds in Alaskan territory.
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The cutter Onondaga patrolled between the Oregon-Washington
boundary and the Strait of Juan de Fuca from March 20 to April 1
and was then relieved by the cutter Redwing, which continued the
patrol in that vicinity and northward to Dixon Entrance, southeast
Alaska, until April 20. The cutter Tallapoosa carried on the patrol
from Dixon Entrance to Unalaska from April 20 to May 15, and the
sea-otter patrol along the Aleutian Islands from May 28 to August 6.

Vessels of the Coast Guard which patrolled in the North Pacific
and Bering Sea, with base at Unalaska, were the cutter Ingham, from
April 20 to July 28; the patrol boats Cyane and Morris, from April 20
to July 7 and July 20, respectively; the patrol boat Daphne, from
July 1 to September 30; the patrol boat Alert, from July 15 to Sep-
tember 8; and the cutter Duane from July 15 to November 6. The
cutter Northland made its annual cruise to the Arctic Ocean durin
the period from May 21 to October 1 and patrolled in Bering Sea ang
adjacent waters.

BUREAU OF FISHERIES

One vessel of the Bureau of Fisheries, the Scoter, participated in the
fur-seal patrol for a short time off the coast of Washington in the
spring of 1937 during the northward migration of the fur-seal herd.
The vessel was stationed at Neah Bay from March 26 to April 9.

A. M. Rafn, special agent of the Bureau, was again stationed at
Lapush, Wash., to observe sealing activities and secure compliance
with provisions of the fur-seal treaty and the law giving effect thereto
in respect to the prohibition of the use of power-propelled boats and
of firearms in the taking of fur seals by aborigines. Mr. Rafn was on
seal-patrol duty in the vicinity of Lapush from March 29 to May 21.

SEALING PRIVILEGES ACCORDED ABORIGINES

Under the provisions of the international treaty of July 7, 1911, for
the protection of the fur seals of the North Pacific, Indians and other
aborigines dwelling on the coasts of North America are permitted to
hunt fur seals by primitive methods—that is, in boats propelled by
oars or sails, and without the use of firearms—except that no one may
engage in such sealing who is in the employment of other persons or
under contract to deliver the skins to any person.

In 1937 there were taken and duly authenticated by officials of the
Tespective Governments 2,832 fur-seal skins, of which 161 were taken
by Indians under the jurisdiction of the United States and 2,671 by
Indians of Canada. The details are as follows: )

Washington.—Forty-five sealskins taken by Indians of Washington
were authenticated. Of these, 10 were from male seals and 35 from
females. The skins were taken by Indians of Lapush and Neah Bay
In the months from January to May, inclusive, and were authenticated
by A. M. Rafn, special agent of the Bureau, and by N. O. Nicholson,
superintendent of the Taholah Indian Agency, Hoquiam, Waqh.

Alaska.—One hundred and sixteen sealskins taken by natives of
Sitka from February to May, inclusive, were authenticated by Bureau
em{)loyees. Of these skins, 19 were from male and 97 from female
seals,

British Columbia.—Indians along the British Columbia coast took
2,671 fur-seal skins in 1937, according to an official report.
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JAPANESE SEALSKINS DELIVERED TO THE UNITED STATES

In accordance with provisions of the fur-seal treaty of 1911 there
were allotted to the United States 210 Japanese fur-seal skins, or 10

ercent of the number taken by Japan on Robben Island in 1937.

hese skins were received by the Department’s selling agents at St.
Louis, Mo., on March 28, 1938.

SUBSTATION FOR SEA-OTTER PATROL

In order to provide for the expansion of sea-otter investigations and
patrol, a substation was established on Amchitka Island in the western
Aleutian Chain during the 1937 season. Workmen from the Pribilof
Islands, together with building materials, equipment, and supplies
were carried to the island on the Penguin, sailing from St. Paul sland
on July 2. Eight natives at Atka were also emgloyed to assist in
unloading cargo and in the erection of buildings. On July 6 work was
started on the construction of the Bureau’s buildings-—a bunkhouse
16 by 32 feet for white employees, another 14 by 24 feet for natives,
and a storehouse 14 by 32 feet. The Penguin sailed again for the
Pribilofs on July 10, leaving two white employees to act as observers
and three St. Paul natives and three Atka natives to complete
the work on the buildings. The vessel returned for these men in
September.

0. J. Murie, of the Bureau of Biological Survey, head of a party of
Investigators who started making a survey of the game resources of
the Aleutian Islands in 1936, was on Amchitka Island in the 1937
geason and cooperated with the Bureau of Fisheries employees in their
observations of gea otters in that vicinity.

FUR-SEAL HABITAT GROUP FOR FIELD MUSEUM

Under a special permit issued by the Secretary of Commerce, a taxi-
dermist of the Field Museum of Natural History, Chicago, visited the
Pribilof Islands in 1937 and collected material for use in a fur-seal
harem exhibit at the museum. Fur-seal specimens obtained on St.
Paul Island consisted of 3 large bulls, 5 other large males, 18 pups, and
15 cows. The skins were of little or no commercial value, having been
taken from animals found dead on the rookeries and from cows that
were killed accidentally in the drives. Birds for the habitat grou
were collected 