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NOTE

The first section of this velume, entitled “Burean of Fisheries,” constitutes
what was known in years prior to 1033 as “Report of the Commissioner of
Fisheries.” Slnce then, in the interests of economy, it is a reprint from the
“Annual Report of the Secretary of Commerce.” The pagination, therefore,
is the same as that of the Secretary’s Report, rather than beginning with page 1.

This report covers two administrations of the Bureau of Fisheries. Commis-
sioner Frank T. Bell resigned, effective March 21, 1939, and the duties of that
office were assumed by Charles E, Jackson, as Acting Commissioner, on that date.
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[Réprint from the Annual Report of the Becretary of Commerce, 1939]

BUBEA‘U 01‘ FISHERIES

Available statistics indicate that there was a decrease in the.
volume but an increase in the value of fishery products taken in the
United States and Alaska during 1937 as compared with the preced-
ing year. Data on the catch were collected for both 1936 and 1937
in the Chesapeake, South Atlantic and Gulf, Pacific, and Lake
States.and in Alaska. The combined catch in these sections alone
shows & decrease of 13 percent in volume but an increase of 7 per-
cent in value. Decreased catches were made in each of the five
geo, hical sections; however, the principal reductions occurred
1n the Baciﬁc Coast States where greatly reduced catches of pilchards
were taken, and in Alaska where there was a large decline in the
catch of salmon. .

The total catch of fishery products in the United States and Alaska,
as based on the most recent surveys, amounted to 4,352,549,000
pounds, valued at $100,845,000. About 130,000 fishermen were
emf}lloyed in making this catch. )

e production of canned fishery products in the United States
and Alaska during 1937 amounted to 742,197,000 pounds, valued at
$105,175,000; the output of byproducts was valued at $36,804,000;
the production of frozen fishery products, excluding puckage(i
products, amounted to 103,112,000 pounds, estimated to be valued
at $8,800,000; and fresh and frozen pacf( ed fish and shellfish,
201,803,000 pounds, valued at $27,678,000. Based on surveys for
previous years, the production of cured fishery products amountex
to 104,339,000 pounds, valued at $15,635,000. It is estimated that
about 686,000,0 ounds of fresh fishery products (excluding pack-
aged fish and she lﬁshg, valued at about $57,000,000, was marketed
during 1987. The total marketed value to domestic primary handlers
of all fishery products in 1937 is estimated at $251,000,000.

Fishery products imported for consumption were valued at
$50,636,000 and domestic_exports were valued at $14,567,000.

The value of the production of canned.fishery products in all
sections increased 11 percent as compared with 1936; byproducts
increased 5 percent; frozen fish, about 1 percent; and packaged fish,
3 percent.

INTERNATIONAL RELATIONS

HALIBUT INVESTIGATIONS

The International Fisheries Commission continued the investigs- -
tion and regulation of the Pacific halibut fishery, under authority of
the treaty of Jauary 29, 1987, between the United States and Canada.

In fulfillment of its regulatory duties, the Commission recorded
the catch from each regulatory area, forecast and announced the date
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136 REPORT OF THE SECRETARY OF COMMERCE

of attainment of each area limit, and closed the areas accordingly.
It opened the 1939 fishing season on April 1 under regulations
essentially unchanged from those of the preceding year.

Areas 1 and 2 were closed to halibut fishing 1n 1938 at midnight
of July 29, with catches of approximately 706,000 and 22,923,000
pounds, respectively. Areas 3 and 4 were closed at midnight of
October 29, with catches of 25,591,000 and 0 pounds, respectively.

The investi%ations of the Commission’s scientific staff were con-
tinued along the lines necessary for fulfillment of the purpose of the
treaty. Current biological and statistical data, which form a system
of observation of the changes occurring in the stocks of halibut as a
result of regulation and a necessary basis for the continued rational
control of the fishery, were collected and analyzed. The collection of
biological data made necessary the operation of a vessel at sea.

The abundance of halibut, as indicated by the catch per unit of
fishing effort, showed a further increase all along the coast in 1938.
In area 2, between Cape Spencer in Alaska and Willipa Bay in
Washington, the abundance was 15 percent greater than in 1937,
100 percent greater than in 1930. Iu area 3, between Cape Spencer
and the Aleutian Islands, it was 8.5 percent greater than the previous
year and 77 percent greater than in 1930, the last year of unrestricted
fishing.

Sargpling of the stocks of marketable halibut by means of market
measurements was continued to determine the changes occurring in
their composition as a result of regulation. For the first time since
the Commission began regulating the fishery, market measurements
failed to show an increase in the size of the fish landed or in the
proportion of mature fish on the more depleted banks of area 2. Tho
maximum proportion of larger sizes from the stock of young avail-
able at the time regulation began appears to have been reached and
a further increase in the larger sizes may not occur until the increas-
in%stock of young has had time to grow up.

bservation of the effect of reguﬂtion on the production of spawn
in area 2 was continued by means of net hauls taken at sea during
the winter spawning season. Analysis of the catches of eggs indi-
cated that the increase observed in their abundance from 1934-35 to
1936-37 was not continued in 1937-38 and 1938-39. No special sig-
nificance can yet be attributed to the failure of production in the
latter 2 years to equal the high level of 1936-37, because of the vari-
ations that occur normally from year to year among marine species,
but it is to be suspected that it may be associated with the changes
in size composition mentioned above.

INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION

Work of an experimental and preliminary nature, to establish facts
upon which the permanent program could be based, was carried on
during the 1938 season. A compilation and analysis of the great
mass of existing records of the sockeye run to the Fraser River
was nearing completion by the end of the year. A survey of the
spawning grounds‘was begun. The adult migrants in salt water were
tagged and extensive recoveries made on the spawning grounds.
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The Commission held its third meetirrg September 23-24 in Van--
couver, B. C. The program of investifution, then under wdy, wus
discussed and that for 1989 approved. In February 1939, Wilhum A.
Found resigned and was replaced by A. J. Whitmore.

JAPANESE ACTIVITIES IN THE BRISTOL BAY FISHERY

Japanese fishery operations in Bristol Bay in 1939, the, tenth con-
secutive season in which such activities have been carried on, were
confined to the catching and canning of king.or spider crabs, and
only one floating cannery, together with auxiliary craft, was em-

loyed. This indicates a continued adherence on the part of the
gapanese Government to the assurance given in the spring of 1938
that its official survey of the salmon in Bristol Bay would be sus-

nded and that it would issue no license to: vessels to take salmon
In those waters.
CONSERVATION OF WHALFS

The Protocol of June 24, 1938, which amends in certain particulars
the International Agreement for the Regulation of Whaling, signed
at London on June 8, 1937, came into force as to the United States
onlbgarch 80, 1989, and was proclaimed by the President on April
8, 1939,

The principal provisions of the Protocol of 1938, which are ad-
vances in the measures of conservation of the whale stock of the
world provided in the agreement of 1937, are as follows: = .

(1) A prohibition a&unst_ the taking or treating of humpback
whales south of 40° south latitude by factory ships or whale catchers
s(ziia.cheid tl)xereto from October 1, 1938, to September 80, 1989.

rticle 1.

(2) The establishment of a sanctuary for baleen whales south of
40° south latitude between 70° west longitude and 160° west longityde
for a period of 2 years from December 3, 1988, (Article.2.) . = .

(8) A clarification of provisions in articles 7 and § of agree-
ment of 1937, which had given rise to conflicting interpretations, so
a8 to make clear that no facto ship which has been used for the
Eurpose of treating baleen whales south of 40° south latitude shall

e used for that purpose elsewhere within 12 months from the end
of the open season; that only factory ships which have operated
within the territorial waters in 1937 shall so operate after the signa-
ture of the protocol; that such ships shall be treated as land. sta-
tions, shall remain moored, and shall not operate more than 6 months:
trmylmén)xonth period ; and that such operations shall be.continuous.

icle 8.

NORTH AMERICAN COUNCIL ON FISHERY INVESTIGATIONS ‘

The twenty-fifth meetinf_qf the North American Council on Fish-
ery Investigations was held in Boston, Mass., October 4-7, 1988. Rep-
resentatives from Canada, Newfoundland, and the United States
were present., At the invitation of the Council, members of the
Fishery Advisory Committee of the Department of Commerce and
other leaders of the fishing industry attended a general session on
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October 5 for & disoussior of fishery problems in the North Atlantic
area. The general program of fishery investigations being conducted
by Canada, Newfoundland, and the United States was presented.

In the sectional committee meetings dealing with groundfish inves-
tigations, shorefish studies, hydrographic research, and fishery sta-
tistics, nearly a score of investigators presented reports on their
work, affording members of the Council a summary review of
pro during the year in these fields and permitting them to
modify their official program accordingly. Important advances were
reported in the study of the cod fishery {)ein prosecuted by Canada,
the lobster studies in Newfoundland, and the investigations in the
United States leading to a proposal for effective management of the
haddock fishery.

INTERSTATE COOPERATION IN FISHERY MANAGEMENT

As a result of efforts of the Council of State Governments in co-
operation with the Bureau of Fisheries and with fishery administra-
tors of the various States concerned, progress has been made toward
the solution of fishery problems in the Great Lakes and on the
Atlantio coast. o

The Interstate Committee on Great Lakes Fisheries, ap ointed at
the conference held under the auspices of the Council of State Gov-
ernments in February 1938, met in Chicago on December 5. An in-
ternational treaty to bring about uniform regulation of Great Lakes
fisheries was again endorsed. Pending the adoption of an interna-
tional treaty, however, the Committee recommended the adoption of
an interstate compact for the regulation of United States fisheries
in the Great Lakes. The formation of such a compact has been
authorized by the Congress of the United States. The Committee also
urged that State fish and game commissioners be given discretionary

wer to regulate fisheries without legislative action.

At the Eastern States Conservation Conference held in New York
November 19, & resolution was unanimously adopted Ketitioning Con-
gress to grant permission to States bordering on the Atlantic coast to
enter into a compact for the protection of migratory fishes in terri-
torial waters. A committee was appointed to prepare a draft of the
compact for submission to the States.

FPISHERY ADVISORY COMMITTER

The Fishery Advisory Committee met in Boston, Mass., on October
5, 1938, in conjunction with the National Fisheries Convention in
segsion during the week. Discussion centered largely around prob-
lems of production and merchandizing fishery products. On October
5. members also attended a general session of the North American
Council on Fishery Investigations for consideration of fishery prob-
lems in the North Atlantic area.

The Committee met in Washington, D. C., January 30-31, 1639,
Special problems challenging the industry at this time, recommended
by the Committee for further research, are improvements in methods
0\¥ transporting iced and frozen fishes and more complete utilization
of the waste products of the fisheries. Inasmuch as fishery products
constitute a wholesome and nutritious fond which coutains mineral
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elements essential to health that are not readily available in many
foods of land origin, an even flow of fishery products from producer
to consumer is essential to the public interest.

DOMESTIC RELATIONS
COOPERATION WITH FEDERAL, STA“, AND OTHER AGENCIES

Cooperation was given by members of the Bureau technological
staff to chemists and bacteriologists of the Food and Drug Adminis-
tration, U. S. Department of Agriculture, in connection with the de-
velopment and application of tests on methods of determining the
quality and constituents of various fishery products; and to the Ex-
tension Service of the U. S. Department of Agriculture in connection
with the conduct of demonstrations and practical instruction on the
sreservation of fishery products and more complete utilization in the

iet of the excellent food value of fish and shellfish.

Members of the economic and marketing staff of the Division of
Fishery Industries cooperated with the Department of Labor in hold-
ing conferences with fishermen’s unions and associations to settle
disputes. The Division also worked with various Federal agencies
in obtaining statistical data on our fisheries, These included the
Bureau of Agricultural Economics, the health authorities in Wash-
ington, D. C., and the Bureau of the Census.

he Bureau has carried on cooperative investigations in techno-
logical work with several colleges, universiti f other State insti-
tutions, Outstanding among these are Washington State College,
Pullman, Wash.; University of Washington, Seattle, Wash.; Uni-
versity of Maryland and Maryland State Agricultural Experiment
Station, Coflege Park, Md.

In the conduct of its statistical and marketing work some form of
cooperation is given the Bureau in virtually every State where com-
mercial fishing is prosecuted. This cooperation probably reached its
greatest development in the States bordering on the Great Lakes and
in the Pacific Coast and Chesapeake Bay States.

The Division of Fish Culture maintains the closest liaison with the
State fish and game departments and aother Federal agencies con-
cerned with the conservation of fish. There has been close contact
between the Bureau’s representatives, the Bureau of Reclamation,
and fisheries officials of the State of Washington with reference to
the development of plans for the artificial propagation of the salmon
run to be affected by the completion of the huge Grand Coulee Dam.

There has been continued expansion. of the policy of routing fish
apf)lications to the State departments for check am{ approval before
deliveries are made. The natural consequence of this has been a
development of arrangements for the States to deliver the fish with
their own equipment and this has been practiced in & number of
instances.

The exchange of eggs and fish by the Bureau has been of mutual
benefit, particularlfr in Michigan and Minnesota. In the Western
States also, particularly in Oregon, the fish-cultural and fish-distribu-
tion work 1s closely coordinated, with resultant economies to both the
State and the Federal Governments.
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In the Tennessee Valley area, three-way agreements between the
Burean of Fisheries, the Tennessee Valley Authority, and the States
of Alabama, Tennessee, and North Carolina have been made effective
or are being negotiated. Under such agreements the T. V. A. has
established and built hatcheries and rearing facilities which the
Bureau is to operate. The fish produced are to be distributed by
the States in that part of the Tennessee Valley area which are in-
cluded within the respective State boundaries.

The work with the National Park Service has continued in a con-
structive way and at the close of the year the Park Service was con-
structing a new hatchery at Glacier Park with subsequent operations
to be managed by the Bureau.

In view of the tremendous responsibility upon the Forest Service
of the Department of Agriculture for the maintenance of fishing in
the national forests, the Bureau has enjoyed unusual cooperation
with that agency. A new trout-rearing unit was under construction
in the Allegheny National Forest in Pennsylvania, under plans de-
veloped ang approved by the Bureau with the expectation that it
would be operated by this Bureau upon completion.

The State of North Dakota Fish and Game Department donated
the site for a new hatchery at Valley City. At St. Louis, Mo., the
city officials have approved the construction, at no cost to the Bureau,
of a modern hatchery and service building in the Forest Park hatch-
ery. This series of ponds was taken over by the Bureau for opera-
tion shortly before the start of the fiscal year 1939 and the results
have been most favorable. The State of Minnesota donated a tract
of land for a hatchery at New London and furnished the services
of surveyors and engineers in acquiring additional property. The
site for a new hatchery, at Farlington, Kans., was more easily ac-
quired’Il?K reason of the donation of water rights to a State-owned
lake. The State of Ohio purchased and donated to the Bureau a
ssx;lendld location for the new hatchery to be constructed in that

ate,

CONSTRUCTION ACTIVITIES

_ At the start of the fiscal year there was being undertaken an exten-
sive E)rogl_'am of hatchery (f;velopment and improvement financed by
an allocation of $808,500 from the Public Works Administration, and
$500,050 from the Works Pro Administration,

. These funds were allocz}te(} to more than 70 different field projects
involving complete rehabilitation of some of the older hatcheries an
enlargement and improvement of the newer establishments. The
work involved replacement of pipe lines or complete construction of
new water-supply systems; construction, repair, and improvement of
buildings; construction of ponds; installation of new equipment;
and general landscaping. In some instances there was a 100-percent
increase in the productive capacity of a station. The Public Works
Administration funds were largely used for the purchase of mate-
rials, supplies, and equipment; while the labor practically all from
relief sources, was a contribution from the Works Progress Adminis-
tration allctment. '

The principal development of an entirely new nature was the con-
struction of a pondfish hatchery at the Roy Inks Dam on the lower
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Colorado River in Texas. The site was furnished by the Lower
Colorado River Authority and the construction was supervised by
the Bureau. It was financed by a portion of the P. W, 1{) allotment
and by the assignment of N. Y. A. labor. At the close of the year
this project was virtually completed and some of the ponds were
stocked with fingerling bass.

Great improvements were effected at the Fort Worth station, where
an additional tract of land was donated by the city of Fort Worth
and utilized for the development of additional ponds.

The Charlevoix, Mich., hatchery, which had been closed since 1933,
;ivas entirely rehabilitated and equipped for the rearing of lake trout

ngerling,

n sev%ral instances the State W. P. A. projects were in effect,
also making possible additional improvements. "An outstanding ex-
ample of this method was at Guttenberg, Iowa, where initial work on
a very large bass and pondfish hatchery within the Upper Missis-
sippi River Wild Life and Fish Refuge was undertaken. Curtail-
ment of the scope of the C. C. C. resulted in some restriction of the
construction work prosecuted by this agency. A limited number of
assignees were heldl at work at Lamar, ﬁa., ut the C. C. C. develop-
ment at the York Pond, N. H., station was terminated. However,
it was possible to continue develo;i)ments there by utilization of emer-
gency funds allotted directly to the Bureau.

In addition to the improvements made possible by direct cash
allotments to the Bureau, the Appropriation Act for 1939 carried
the sum of $155,000, provided for the construction of new hatcheries
in Kansas, North Dakota Minnesota, and Ohio. A suitable site was
located at Valley City, N. Dak., and, at the close of the fiscal year,
the hatchery was approximately 75 percent completed, although not
in readiness for operation. Sites were.selecteg at Hebron, Ohio,
Farlington, Kans., and New London, Minn,, but various difficulties
were _encountered in acquiring clear titles to these sites, with result-
ant delay in starting actual construction. At the close of the year,
however, preparations were being made to initiate the construction

hase at each of these locations. The funds appropriated for these
atcheries were continued available durmg the fiscal year 1940.

By means of funds allotted from the Public Works Administra-
tion and the Works Progress Administration, improvements were
also made during the year to_the technological byproducts labora-
tory building an§ the chemical laboratories in Seattle, Wash,

ALASKA FISHERIES SERVICE
ADMINISTRATION OF FISHERY LAWS AND REQULATIONS

Careful observations of the runs and escapement of salmon were
made in all fishing districts, and regulations were modified as seemed
desirable. In general, the salmon runs were satisfactory, and most
of the changes in regulations during the season were relaxations to

ermit additional commercial fishing in specified localities. The
gommissioner of Fisheries spent several weeks in Alaska inspecting
the fishery and fur-seal activities.

Revised regulations, issued on February 11, to be effective in 1939
contained few changes of major importance. The salmon fishing
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season was shortened in parts of southeast and central Alasks, and
in some localities the season was extended slightly, in view of the
satisfactory runs. In order to promote the use of claims for out-
lying areas that had previously been but little exploited, the limi-
tation on the pack for the Seward-Katalla district as a whole wag
Increased, while a limitation was placed on the output of certain
well-known beds in the district. SI()>me additional restrictions were
placed on commerecial fishing for herring and crabs.

Two 15-year leases of oyster bottoms in Alaska were executed dur-
ing the fiscal year 1939 under the authority granted by the act of
August 2, 1937, for the protection of oyster cu%ture in Alaska. Lib-
eral leasing terms have been established in order to encourage the
development of this industry.

Fourteen vessels of the Bureau, five speedboats, and a number of
other small power boats were used in the patrol of the fishing grounds.
The personnel identified with fishery-protective work numbered 209
including wardens, stream guards, weir operators, vessel crews, and
biologists. Chartered airpﬂxlle service was used to some extent to
supplement the vessel patrol, and also for surveys of the spawning
grounds and transportation of officials to isolated districts.

Attention was given to the reclaiming of former spawning areas
that had become 1naccessible to the salmon by reason of accumulated
débris from slides and windfalls. This work was largely incidental
to the patrol of the fishing grounds. The destruction of predatory
trout that feed upon salmon eggs and fry was continued in the
Bristol Bay and Cook Inlet regions through funds supplied by the
Territory and by local salmon packers. An appropriation of $25,000
was ma(fe by the Territorial Legislature in 1939 to continue the im-
provement of salmon streams and the payment of bounty on preda-
tory trout during the next 2 years.

Biological studies of the salmon and herring were continued, the
work in connection with the former bein]g extended to include a
comprehensive investigation of the red-salmon fisheries of Bristol
Bay. Further studies concerning the effect of predatory trout in
reducing the numbers of young salmon were carried on in the Kodiak
region. Weirs for counting the escapement of spawning salmon were
operated in 11 representative salmon streams.

PRODUCTS OF THE FISHERIES

Notwithstanding the fact that several plants stood idle because of
prolonged labor negotiations in the spring and the consequent, delay
in preparation for the season’s operations, the volume of fishery
products in Alaska compared favorablﬁ with the average for recent
years. An outstanding feature was the unusual abundance of red
salmon in the Bristol Bay area, resulting in the largest catch ever
recorded for that region.

The total output of Alaska fishery products in 1938 was 446,664,000
pounds, valued at $42,870,000, as compared with 452,545,000 pounds,
valued at $51,743,000 in 1937.  The estimated value of the 1938 catch
to the fishermen was approximately $12,040,000, or about $2,198,000
less than in the preceding year. There were 28,084 persons employed
in the various branches of the industry, as against 30,331 in 1937.
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Salmon products comprised approximately 78 percent in quantity
and 91 I[‘}ercent in value of the total output of the Alaska fisheries in
1938. Ninety-three percent of the salmon products consisted of
«canned salmon, the pack amounting to 6,807,000 cases, or 326,736,000
pounds, valued at $36,637,000. Red salmon represented 37 percent
and pinks 47 percent of the total pack of canned salmon, as against
32 percent and 54 percent, respectively, in 1937. As compared with
the pack of the preceding year, the output of canned salmon in
1938 showed an increase of 2 percent in quantity but a decrease of
nearly 18 percent in value. Ninety-eight canneries were operated, or
15 less than in 1937, and the number of persons employed in the
salmon-canning industry dropped from 24,865 in 1937 to 22,280 in
1938.

Seventeen herring plants were operated, as compared with 20 in
the previous year, and the q‘ruantity of herring products declined from
the peak production of 1937, although continuing at a comparatively
high level. Other fisheries in which there was a decreased produec-
tion included the whale, shrimp, and crab industries. Only one
whaling station was operated in Alaska in 1938. Halibut landings
of the Alaska fleet showed a slight increase in volume, as did also
cod, clam, and a few other minor fishery products.

ALASKA FUR-SEAL SERVICE
GENERAL ACTIVITIES

Sealing and foxing operations at the Pribilof Islands were carried
on, as heretofore, by the natives under the supervision of a staff of
13 regular employees and a number of sealing assistants. Approxi-
mately 80 Aleutian natives also were employed during the summer
in connection with sealing activities, and 23 skilled employees of the
Fouke Fur Co. were at the islands for several weeks to assist in cur-
ing and packing the sealskins.

The byproducts plant on St. Paul Island was operated for the
utilization of fur-seal carcasses. Products for the 1938 season
amounted to 30,587 gallons of oil and 857,222 pounds of meal. These

roducts, other than small quantities retained at the islands for fox

eed, were shipped to Seattle, where the oil was sold for commercial
use and the meal was transferred to the Division of Fish Culture for
feeding fish at the hatcheries.

On St. George Island a warehouse and three new cottages for na-
tives were built, and improved roads were extended about a mile.
Considerable resurfacing of roads also was done there and on St.
Paul Island. Four cabins and a powerhouse, as well as some new
equipment, were added to the substation for sea-otter investigations
and patrol in the western Aleutians.

Valuable cooperative service was rendered by the Navy Depart-
ment in assibning the U. S. S. Vega to carry the annual shipment of
supplies to the Pribilof Islands, and by the Coast Guard in patrolling
waters of the North Pacific and Bering Sea for the protection of fur
seals and sea otters.

Delivery of 8,755 fur-seal skins, or 15 percent of the take on the
Pribilof Islands in 1938, was made to an agent of the Canadian Gov-
ernment at Seattle. The Japanese Government, entitled to a like

210101 40 ~ 2
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number under the provisions of the fur-seal treaty of 1911, continued
the practice of sharing in the proceeds of sale, rather than taking
actual delivery of the skins.

Two hundred and ten fur-seal skins taken by the Japanese Govern-
ment on Robben Island in 1938 were allotted to the United States as
its share under the treaty provisions and were shipped to the Depart-
ment’s selling agents at St. Louis, Mo., for processing and sale.

A new contract for the processing and sale of Government-owned
fur-seal and other skins was entered into by the Acting Secretary of
Commerce and the Fouke Fur Co., St. Louis, Mo., under date of
June 9, 1939, covering sealskins taken in 1939 and the following
season, and thereafter until the contract is terminated by either
party.

SEAL HERD

The computed number of animals in the Pribilof Islands fur-seal
herd on August 10, 1938, was 1,872,438, an increase of 33,319, or about
2 percent over the corresponding figure for the preceding year. This
comparatively small increase is accounted for by the fact that it has
been found necessary to apply higher mortality rates for animals in
their first year at sea and to make adjustments accordingly in respect
to certain age groups.

TAKE OF SEALSKINS

In the calendar year 1938 there were taken on the Pribilof Islands
58,364 fur-seal skins, of which 46,082 were from St. Paul Island
and 12,282 from St. George Island. This was an increase of 3,184
over the total take in 1937. Insofar as possible, killings were con-
fined to 3-year-old males. A suitable number of this age class was
reserved for breeding stock.

SALE OF SEALSKINS

Two public auction sales of fur-seal skins were held at St. Louis in
the fiscal year 1939. At the sale on October 10, 1938, there were sold
9,754 skins dyed black, 14,490 skins dyed safari brown, and 46 miscel-
laneous skins for a gross total of $509,293.75. On May 22, 1939, 7,800
skins dyed black and 12,720 dyed safari brown brought a gross sum
of $344,338.75.

Sealskins sold at private sales under special authorization by the
Secretary of Commerce consisted of 324 dyed black, 487 dyed safari
brown, 1 Yart] processed, and 73 raw-salted skins, which brought a
gross total of $17,713. 1In all, 45,695 fur-seal skins were sold for the
account of the Government in the fiscal year 1939, for a total gross
sum of $871,345.50.

FOXES

The care of blue foxes on the Pribilof Islands is an important
seasonal activity, requiring attention only during the winter months
when sealing operations are at a minimum. %uring the 1938-39
season 219 blue and 5 white foxskins were taken on St. Paul Island
and 799 blue and 6 white foxskins were taken on St. George Island,
a total of 1,029. Suitable reserves for breeding purposes were made
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on both islands. Eight hundred and forty-seven blue and 18 white
foxskins, taken on the Pribilof Islands in the 1937-38 season, were
sold at public auction in the fiscal year 1939, The blue foxskins
brought $16,452.50 and the white skins brought $216, a total gross
sum of $16,668.50. .

FUR-8EAL SKINS TAKEN BY NATIVES .

The North Pacific Sealing Convention of July 7, 1911, Frovides
that aborigines dwelling along the Pacific coast may take fur seals
under restricted conditions. In 1938 Indians under the jurisdiction
of the United States took 184 sealskins and Canadian Indians took
1,367 sealgkins, which 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 waters of the ~Nort%x Pacific and Berin

Sea for the protection of the fur seals and sea otters. One vesse
of the Bureau of Fisheries also participated in the fur-seal patrol
during the northward migration of the herd.

PROTECTION OF S8EA OTTERS, WALRUBES, AND SEA LIONS

New regulations for the protection of walruses and. sea lions were
issued on June 29, 1939, extending the closed season on these animals
until June 30, 1941, while continuin permission for their capture
under certain specified conditions. ’I%xe killing of sea ottérs is pro-
hibited at all times.

PROPAGATION AND DISTRIBUTION OF FOOD AND GAME FISHES

The preliminary records of production for the hatcheries operated
by the Division of Fish Culture show an output of 8,084,000,000 eggs,
fry, and larger fish. With the 1938 production amounting to sligﬁtﬁy
over 8,121,000,000 it is evident that there was.little variation in the
scope and magnitude of the activities. Forty-six species were handled
at the hatcheries and in the rescue fields. Among the individual
species an increase was recorded for 16. As usual the greatest increasn
was shown with the commercial or semicommercial species. The
Bureau initiated the propagation of Kentucky bass, which had not
Erevmusly been handled at its hatcheries. No glut herring, carp, or

umped-back salmon were handled at the hatcheries during the fiscal
year 1939. The conduct of repair and improvement work rendered
some of the fish-cultural facilities inoperative during the season with
consequent curtailment of production of fish, The output of brook-
trout eggs was unusually low because of the fact that a diseaso
epidemic at the York Pond, N. H., station, the principal point of
production for this species, necessitated a complete elimination of all
stock on hand and reduced the distribution to negligible proportions.
The production of fingerlings and large fish was 84,459,008, which
presents a sharp drop in comFarison with the previous year when
119,000,000 were handled. This, however, does not indicate any
limitation upon the hatcheries’ activities but is rather a reflection of
the virtual cessation of rescue and salvage work in the Upper Missis-
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gippi River Wild Life and Fish Refuge, from which source the finger-
lings of warm-water species have heretofore been obtained in large
numbers. The number of unfilled applications for game species as
submitted by private individuals and conservation organizations was,
at the close of the year, as low as at any time within recent years.

PROPAGATION OF COMMERCIAL SPECIES

The three hatcheries in New England propagating commercial
gpecies of the inshore waters were operated with increased intensity
with the result that there was a noticeable increase in the production
of cod, haddock, and flatfish, Pollock were produced in reduced
quantities and the out,put of lobster fry was approximately 50 percent
of the previous year’s record. However, by virtue of new experi-
mental methods the young lobsters were reared to larger size before
releasing, as a means of producing greater survival. Over 515 billion
of the above-mentioned species were distributed as fertilized eggs on
the spawning grounds. This i a byproduct recovery, since these
eggs would otherwise be completely wasted in the marketing of
the fish taken by the commercial fishermen. Propagation of mackerel
was again resumed at the Woods Hole, Mass., station with an output
of 11,000,000 fry. An outstanding development was the establish-
ment by the Maine Department of gea and ghore Fisheries of a large
modern lobster-rearing unit on the grounds of the Federal hatchery
at Boothbay Harbor, Maine. This establishment is operated by the
State on a cooperative basis with the Bureau. There is assurance
that this project will be of great significance in the future in con-
gerving and building up the supply of lobsters, the mainstay of the
inshore fisheries of the State.

Pacific salmon.—There was a worthwhile increase in the produec-
tion of chinook salmon. This species is handled in two ﬁef)ds, the
Columbia River and the Sacramento River, and the distribution was
materially increased in both areas. This is especially gratifying in
view of tze fact that both runs have been threatened by the construc-
tion of large dams, and the 1939 figures for hatchery production
indicate that there will be a satisfactory stock of salmon upon which
to base future propagation activities which will serve to nullify the
detrimental influences of dams. Absence of humped-back salmon in
the records is merely a result of the so-called “off year” for this spe-
cies, Sockeye salmon are handled in the Puget Sound area and at
Quinault, Wash. At the latter point the production is deliberately
curtailed so as to permit the rearing of all of the fry produced to a
larger size before distribution. The salmon hatcheries also included
the propagation of steelhead trout, a preeminent game fish, within
the scope of their work but failed to obtain a production equal to
that of the previous year.

Anadromous species, Atlantic coast.—The second year of an inten-
sive program of rehabilitation of the shad has shown an increase in
the hatchery production of this species. Over 34 million fry were
planted, in comparison with 26 million in 1938. No new propagating
stations were operated and the increase is a direct result of larger
runs and more intensive hatchery utilization of the potential egg
supply. The shad stations on the Potomac River an(f’ at Edenton,
N. C,, also proagated other indigenous species, including the white
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perch, yellow perch, and striped bass. These are handled somewhat
as a side line since tixey are propagated during the inactive season for
shad. The output of 1,797,000 striped bass fry in North Carolina
represents a material increase and is in line with an effort to build up
this valuable species.

Commercial species, interior waters—Inasmuch as the supply of
buffalofish and carp appears adequate for economic needs the hatch-
ery production of these forms was curtailed and no carp whatever
were distributed. Several of the States in the Great Lakes area are
opposed to any promiscuous propagation or distribution of carp and
the Bureau has coordinated its work accordingly. As a consequence
the present contribution to the commercial fisheries of the interior
section was the propagation of whitefish, lake herring, and lake trout
carried on at Put-in-Bay, Ohio; Duluth, Minn.; and Cape Vincent,
N. Y. Production of pike perch at Put-in-Bay was brought up to
334,000,000, a noticeable increase over 1938. Tge aggregate produc-
tion of whitefish at the Bureau’s stations amounted to approximately
33,000,000, somewhat lower than the previous year. LaEe trout pro-
duction at a level of slightly over 2,000,000 reflects the difficulty of
securing eggs of this species. A new policy was adopted in connec-
tion with the propagation of the lake trout, however, by the reopen-
ing of ‘the Bureau’s hatchery at Charlevoix, Mich., for the purpose
of rearing the fish to the fingerling size before release. Several hun-
dred thousand lake-trout fry were supplied by the Michigan Con-
gervation Department and were being fed at the Charlevoixghatchery
at the close of the year. The activities at the Put-in-Bay, Ohio,
station were conducted joiml%' with the State of Ohio, as has been the
case for several years. It is felt that the State is in a position to take
full responsibility for this work and at the close of the year negotia-
tions were under way whereby the hatchery property might be turned
over to the State. )

Game species—Again the collection of black-spotted trout eggs at
Yellowstone Park was materially increased, the collection of eggs
approaching 40,000,000. There was s moderate drop in the produc-
tion of the other species of game trout, and a noticeable increase in
the production of largemouth and smallmouth bass, the distribution
amounting to over 14,000,000. Of this total, approximately 9,000,000
represented the fingerling and larger sizes whicg are so eagerly sought
for restocking the tremendous area in which these two species thrive.
The yield of the lesser warm-water specieg, including the sunfish,
cruplple, rock bass, warmouth bass, catfish, etc., was greatly below
the levels maintained previously. However, as indicated elsewhere,
this is of little significance as far as stocking is coneerned because
of the fact that the millions released in previous years were largely
replanted directly in the Mississippi River in the area where they
were salvaged. There was a continuation of the program for acquir-
ing more distribution trucks, and the handling of fish applications
was systemized and organized so as to coordinate the planting with
the corresponding activities of the States. More and more of the
game fish from Federal hatcheries are being utilized in stocking Fed-
eral lands, particularly in national forests, reclamation reserves, Indian
reservations, and tracts which have been acquired in the land-utiliza-
tion program,
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The Bureau again made an allotment of rainbow trout eggs to
Puerto Rico in continuation of the program for developing trout
fishing in that Territory.

RESCUE OPERATIONS

_ The virtual completion of the 9-foot channel in the upper Missis-
sippi River brought to a practical close the practice of salvaging fish
in the overflowed areas and sloughs, which development has been
predicted by the Bureau. There were handled in this activity onl
2,800 fish of all species in comparison with the 40 to 50 million whicﬁ
were seined and returped to the river in the past. ‘The Bureau,
however, has proceeded with the construction of propagating ponds
in the Refuge, particularly at Genoa, Wis,, and Guttenberg, Iowa.
The yield of game fish, especially bass, from these ponds has been
most surprising and there 18 ample evidence of a continuing suppl
of bass and sunfish if the program of construction can be continued.

FISHERY INDUSTRIES
ECONOMIO AND MARKETING INVESTIGATIONS

Surplus fish situation.—The holdings of frozen, cured, and canned
fishery products in the United States in the spring of 1939 amounted
to about 172,000,000 pounds, according to a study of the surplus fish
situation. This represents about 5,600,000 pounds more than normal
holdings.

Survey off retail marketimg of fish and shelifish.—The field work of
a survey of retail marketing of fish in about 50 representative cities
east of the Mississippi River was completed late in the fiscal year
1939. The results of the survey will be tabulated and analyzed to
determine the factors which lead to the most favorable response from
the public and to establish criteria which may guide retailers toward
those practices which are most successful or promising.

Commercial fisheries of the world.—On the basis of the most recent
available data, the world’s annual commercial catch of fishery com-
modities amounts to about 33,600,000,000 pounds, valued at approxi-
mately $740,000,000. The United States, including Alaska, ranks
ﬁri;t in the value of annual yield and is exceeded only by Japan in
volume.

Cod fisheries off the east coast of North America—In 1935, which
is the most recent year for which complete statistics are availai)le, the
catch of cod off the east coast of North America by Canadian United
States, French, and Portuguese fishermen, amounted to 1,109,000,000
pounds, as compared with an average annual catch of 1,108,000,000
pounds for the 10-year period from 1926 to 1935, inclusive, and
1,169,000,000 pounds for the preceding 10-year period. The most im-

rtant country in the volume of its catch of cod in this area is New-

oundland, which took an annual average of 495,000,000 pounds dur-
ing the period from 1831 to 1935. Following in order of the im-
ortance of their annual catches were Canada, France, the United
gtates, and Portugal.

Cooperative marketing—During 1988 work was continued on the
collection of data relating to fishermen’s cooperatives and other fish-
ermen’s organizations in this country and abroad. Appeals for aid
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in organization of cooperatives have been received from many sections
of the country and such assistance has been rendered as has been pos-
sible with the limited staff and funds available for this work. Ar-
rangements have been completed to enlist the aid of statistical and
marketing agents of the Bureau, who visit virtually all the ﬁshin’g
areas of the United States each year, to assist in keeping the Bureau’s
data on fishermen’s organizations current.

STATISTICAL INVESTIGATIONS

FISHERIES OF THE UNITED BTATES, CALENDAR YEAR 1937

New England States—The commercial fisheries of Maine, New
Hampshire, Massachusetts, Rhode Island, and Connecticut in 1937

ave employment to 19,624 fishermen who took 670,864,000 pounds of
gshery products, valued at $19,937,000. This is an increase of 2 per-
cent in volume and 11 percent in value as compared with 1935 when
the most recent previous survey of the total catch was made. Land-
ings by United States fishing vessels at Boston and Gloucester, Mass.
and Portland, Maine, in 1937, amounted to 387,960,000 pounds, valued
at $9,790,000—a decrease of 6 percent in volume and 12 percent in
value as compared with 1936.

Middle Atlantic States—During 1937 the commercial fisheries of
New York, New Jersey, Pennsylvania, and Delaware gave employ-
ment to 7,720 fishermen. Their catch amounted to 264,652,000 pounds,
valued at $7,896,000—a decrease of 5 percent in volume but an in-
crease of 23 percent in value as compared with the catch in 1935 when
the preceding complete survey of the catch was made. A survey of
the ?Iudson %{iver shad fishery for 1937 showed that 613 fishermen
took 2,732,000 pounds of shad, valued at $213,000—an increase of 11

ercent in volume and 25 percent in value as compared with the catch
1n the previous year.

Chesapeake Bay States.—In 1937 the commercial fisheries of Mary-
land and Virginia employed 16,529 fishermen. Their catch amounted
to 292,244,000 pounds, valued at $6,361,000—a decrease of 7 percent in
volume and 2 percent in value as compared with the previous year.

South Atlantic and Gulf States.—The commercial fisheries of North
Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi,
Louisiana, and Texas gave employment to 30,244 fishermen in 1937.
Their catch amounted to 546,751,000 pounds, valued at $14,226,000—
a decrease of 2 percent in volume but an increase of 5 percent in value
as compared with the previous year.

Pacific Coast States—During 1937 the commercial fisheries of
Washington, Oregon, and California gave employment to 21,555
fishermen, whose catch amounted to 1,5%6,877,000 pounds, valued at
$28,776,000. This is a decrease of 18 percent in the volume but an
increase of 16 percent in the value of the catch as compared with the
previous year. The total catch of halibut by United States and
Canadian vessels in 1937 amounted to 48,659,000 pounds, valued at
$3,828,000—an increase of 1 percent in volume and 6 percent in value
as compared with the catch in the preceding year.

Lake States.~—In 1937 the commercial fisheries of the United States
and Canada, in the Great Lakes and international lakes of northern
Minnesota (Lakes Ontario, Erie, Huron, Michigan, and Superior,
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Namakan and Rainy Lakes, and Lake of the Woods), yielded 116,-
064,000 pounds of fishery products. Of this amount, United States
fishermen took 83,958,000 pounds, valued at $6,033,000—a decrease of
11 percent in volume and 6 percent in value as compared with the
catch in the previous year. The Lakes fisheries of the United States
gave employment to 6,418 fishermen in 1937.

Mississippi River and tributaries—Complete data on the fisheries
of the Mississippi River and its tributaries were not obtained for
1937. The catcg of Lakes Pepin and Keokuk and the Mississippi
River between the two lakes in 1937 amounted to 5,585,000 poun(f;,
valued at $226,000—a decrease of 32 percent in volume and 40 per-
cent in value as compared with the catch in these waters during 1936,

MANUFACTURED PRODUCTS OF THE UNITED STATES AND ALASKA, CALENDAR YEAR 1937

Fresh and frozen packaged fishery products—In 1937 the domestic
production of fresh and frozen packaged fishery products amounted
to 201,803,000 pounds, valued at $27,678,000. Important commodities
in this group were fresh-shucked oysters, 6,644,000 gallons, valued at
$9,081,000; packaged haddock, 80,187,000 pounds, valued at $4,162,-
000; and fresh-cooked crab meat, 8,300,000 pounds, valued at
$2,822,000.

Frozen products—The production of frozen fishery products in
1937 amounted to 168,224,000 pounds, estimated to be valued at $14,-
600,000. The volume of the production was 6 percent less than in 1936,
The principal items frozen were groundfish, whiting, salmon, halibut,
and roseﬁsg.

Cured products.—The production of cured fishery products, based
on surveys for 1937 in all sections except the Mississippi River, and
for 1931 in that area, amounted to 104,339,000 poungs, valued at
$15,636,000. Important products in this group were smoked and kip-
pered salmon, 12,173,000 pounds, valueg at $3,515,000; salted cod,
19,857,000 pounds, valued at $2,879,000; and mild-cured salmon, 9,615,-
000 pounds, valued at $1,863,000.

Canned fishery products—In 1937 the production of canned fishery
products amounted to 742,197,000 pounds, valued at $105,175,000—a
decrease of 7 percent in volume but an increase of 11 percent in value,
as compared with 1936. Canned salmon was the most important item,
accounting for 362,642,000 pounds, valued at $52,924,000. Other lead-
ing canned fishery products were tuna and tunalike fishes, sardines,
shrimp, mackerel, clam products, and oysters.

Byproducte.—’fhe production of fishery byproducts in 1937 was
valued at $36,804,000—an increase of 17 percent as compared with the
previous year. The principal products in this group were marine-
animal oils and meals and aquatic shell products.

FISHERY MARKET NEWS S8ERVICE

The past year has been one of intensive activity in the development
of the Fishery Market News Service and in the opening of new offices.
Field offices for the daily collection and dissemination of fishery mar-
ket news are now operating in New York, N. Y.; Boston, Mass.;
Chicago, Ill.; Seattle, Wash.; and Jacksonville, Fla. In addition to
these offices for the preparation and dissemination of daily reports,
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the service also operates numerous news-reporting activities in im-
portant fish-producing areas along our coasts. These reporting activi-
ties make possible the inclusion of a much wider coverage of news in
the daily reports of our field offices than would otherwise be possible.
Periodic market news reports also are prepared and disseminated
from the Washington office. These include summarized data made
available through the daily and monthly reports of the field offices as
well as articles relating to the commercial gsheries and other related
information.
TECHNOLOGICAL INVESTIGATIONS

Preservation of fishery products for food.—During 1938 projects
in this field included studies of rancidity in fish, of %actic acid as a
possible index of decomposition in frozen fish, of identification of
canned salmon, of changes in the composition of pink salmon, of the
composition of commercial species of fish taken on the Pacific coast,
and the canning of aquatic products.

Of particular interest has been the work on lactic acid as a possible
index of decomposition in frozen fish. It is known that lactic acid
rises to & maximum content in fish muscle during the rigor of death.
It has also been shown that the alkaline reaction of fish muscle and
the accompanying onset of spoilage of the fish follows after the loss
of muscular rigor. Since spoilage occurs after the lactic acid con-
tent of the fish muscle reaches a maximum, the determination of
lactic acid in fish flesh before and during a Eeriod of cold storage
is of value in obtaining direct knowledge of the processes of decom-
position of fish. . .

Information has been obtained regarding the changes in the chem-
ical composition of pink salmon accompanying the pronounced physi-
cal change during their spawning migration and while in the com-
mercial fishery. Additional data have been collected in connection
with the devef;pment of a means for identifying the various species
of salmon after canning. A survey has been undertaken to determine
the chemical composition of the principal food fish of the Pacific
coast, and the wastage occurring during their preparation for market.
Studies were continued to determine the effectiveness of certain nat-
ural antioxidants in preventing rancidity in preserved fishery prod-
ucts and an attempt 1s being made to develop a simple and accurate
method for measuring oxidative deterioration in fatty fish.

Bacteriological studies—During the past year important bacterio-
logical problems were studies of ultraviolet rays in killing bacteria
studies in the handling of fresh oysters, and studies of methods o
preparing crab meat.

The studies in the handling of fresh oysters revealed that there
is & definite relation between the pH in oysters and the bacterial
count. The experiments showed that the bacterial flora changes with
the acidity of the oysters and the bacterial count rises as a result of
the increased acidity of the oysters. It was further discovered that
excessive washing of oysters with fresh water caused a loss of mineral
content.

At the request of several members of the crab-meat industry, the
Bureau assigned a chemist and a bacteriologist to investigate possible
measures designed to improve the quality of their product. This
investigation included a survey of the crab-meat packing plants with
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a view to making recommendations as to improved methods of han-
dling and packing for shipment which would assure the public a
higher quality product. Tentative recommendations were made to
the crab-meat packers pendini the issuance of a completed report.

Pharmacological studies—As indicated in previous years, the role
of minerals in nutrition has become increasingly important. Fishery
products are considered to be an excellent source of minerals in
quantity and variety, and a better understanding of the physiological
effects of these minerals on the animal organism is necessary. Dur-
ing 1938 the Bureau’s technologists completed a study of the chemical
and pharmacological aspects 0§ fluorine in fishery products. No toxic
symptoms were observed when the fluorine in the diet came from
salmon or mackerel.

Nutritive value of fishery products—During 1938 investigations
in this field included a study of the chemical composition and nu-
tritive value of fish proteins, the vitamin content of fishery products,
a study of sodium alginate éproduced from sea kelp) as a stabilizer
in products of the dairy industry, and a cooperative study of kelp
meal in animal feeding at the dairy department of the University of
Maryland and of the Maryland State Agricultural Experiment Sta-
tion, College Park, Md. .

The studies of the mineral constituents of fishery products showed
that fish fillets are about equal to the muscle cuts of beef in mineral
content, except that the fish greatly exceeds the meat in iodine content;
that canned salmon contains about 15 times as much calcium, almost
twice as much phosphorus, 20 times as much iodine, and approxi-
mately e%ual quantities of other minerals as beef round; and that
oysters, shrimp, and crab meat contain approximately half as much
calcium, more than 5 times as much magnesium, and more phosphorus
than an equal quantity of milk. In addition, these shellfish are a
particularly good source of iron, copper, and jodine.

The results of the studies on the chemical composition and nutri-
tive value of fish proteins showed that, by using an arbitrary factor
of 100, the proteins of the following fish and shelifish fell into the
following groups according to relative growth-promoting value, as
compared to beef at a factor of 63: Oysters, 100; pilchard, red snap-
per, shrimp, and Boston mackerel, 90; and shad, cod, croaker, and
silver salmon, 80.

The results of the studies on sodium alginate showed that this
product is an excellent mechanical stabilizer for use in food products,
due to its chemical and physical properties and high viscosity value.

Preservation of fishery byproducts.—During the year data have
been obtained regarding specific problems of salmon cannery waste
utilization. These include investigation of the suitability of small-
unit operations for canneries whose outputs are too small to warrant
installation of standard fish-meal equipment, the preparation of
edible salmon oils, the preparation of dehydrated protein and vitamin
concentrates, and in the case of large canneries having short operat-
ing seasons, the chemical preservation of waste for subsequent re-
duction and the conversion of waste into new types of products as a
result of chemical treatment. A survey was undertaken to determine
the potential vitamin value of the livers and viscera of the principal
food fish taken commercially on the Pacific coast. In cooperation
with the Division of Fish Culture and the University of Washington
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School of Fisheries, information was obtained which helps to clarify
the steps in preparation responsible for improving the nutritional
properties of fish meal for fish feeding and which suggest less costly
processes of manufacture. Also, studies were made which indicate
the possibility of materially reducing the danger of spontaneous
heating of fish meal, a difficulty which now causes the industry great
inconvenience and considerable financial loss.

BIOLOGICAL FISHERY INVESTIGATIONS

INVESTIGATIONS OF COMMERCIAL FISHES

North Atlantic fishery investigations—In the offshore fisheries of
New England, analysis of extensive data collected during the course
of the haddock investigation has thrown considerable light on the
changes in the abundance of this species and has suggested a plan
for the stabilization of yield. Years of poor survival are either years
in which large haddock are especially abundant, offering serious com-
petition for food, or years when the stock of adults has been so reduced
as to furnish insufficient spawners. The most favorable level was
approximately that which prevailed in 1922 to 1924, 1929, and 1936.
The course of the natural cycles of abundance may be seriously inter-
fered with if a period of intensive fishing happens to coincide with a
period of poor survival of the young. The recent marked decline in
the abundance of haddock, which has been evident both on Georges
and the Nova Scotian Banks has been shown to be the result of such
a combination of circumstances. It is indicated, therefore, that by
holding the population at the optimum level bﬁ' regulation of the fish-
ing intensity, it would be possible to sustain the yield at a productive
level.

Data collected during the year on the age composition of the catch
revealed an increasing ependence on the young or “scrod” haddock, a
trend which is regarded as prejudicial to the interests of the fishery,
inasmuch as these fish are growing rapidly and would be of consider-
ably greater value if allowed at least 1 more year’s growth.

The catch records and biological data collected during the 1937
mackerel season, a year of extremely low production, were subjected
to analysis during the year. The compositionof the mackerel popula-
tion differed markedly from previous years in that no year class or
classes dominated the fishery. With the exception of the 1932 class,
year classes following 1929 were present in better than 5 percent
strength each. Inasmuch as a study of lightship temperature rec-
ords revealed that water temperatures in the western part of the Gulf
of Maine ran higher than the average for the previous 10 years, it is
suspected that hydrographic conditions affected the distribution of
mackerel and were an important factor in the low catch.

The catch for the 1938 season was almost double that of 1937, but the
early season landings for 1939 sank to a lower level than those for the
corresponding period of 1937. Biological data show that the mack-
erel spawned in 1937, a group that was expected to contribute much
to the fishery, as 2-year-old fish were virtually unrepresented in 1939.
Because pound-net fishermen inshore were reported to be making good
catches, an investigation of the relation between the catch by seiers
offshore and that of the pound nets was begun early in the 1939 sea-
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son to determine to what extent changes in the offshore catch may
represent merely changes in the distri%ution of mackerel.

uring the fiscal year 1938 a study was undertaken to determine
whether a decline in abundance of flounders is in progress in the
North Atlantic area. In order to interpret fluctuations in abundance,
1t was necessary to develop techniques for determining age and growth,
the existence of separate races within the population, and the extent
of migrations.

Owing to the increased utilization of redfish, flounders, and other
species of groundfish in addition to haddock, an investigation of the
abundance of such fishes was begun during 1938. The central prob-
lem is to assess total catch, fishing effort, and abundance in order to
determine for each species whether it has already reached the point
where an increase in yield will give a larger production only with
detriment to future supplies.

As a result of cooperation between the Bureau of Fisheries and the
State of Maine, an investigation to test new methods of rearin
lobsters, to detérmine the relative effectiveness of artificial and natura
propagation, and to ascertain the condition of the lobster fishery on
the coast of Maine has been added to other scientific fishery investi-
gations being conducted in the New England area. The State has
constructed a lobster-rearing plant adjacent to the Bureau hatchery
at Boothbay Harbor, with facilities for carrying on experimental
work, and has assigned funds for the employment of a biologist.
Experiments with larval lobsters and tagging of adults were begun
during the spring of 1939.

Middle and South Atlantic fishery investigations—At the request
of the New York State Conservation Department, the Bureau par-
ticipated in a biological survey of the marine fisheries of Long Island,
acting principally in an advisory capacity. The survey was under-
taken to provide a basis for improving or maintaining good fishin
wherever the supply is controllable and to determine by a census o
fishing activities the recreational and commercial value of the marine
district of Long Island. Definite recommendations for the conser-
vation of several species and for additional study have been included
in a report to be published by the State.

Evidence continued to accumulate which indicated an inadequate
spawning escapement as the principal cause of the decline in abun-
dance of shad along the Atlantic coast. Much of the field work of
this investigation has been directed toward comparison of the spawn-
ing escapement in the Hudson, where complete recovery of abundance
has occurred, with the escapement in other rivers which are still
severely degleted. The principal methods of study are tagging ex-
periments, designed to estimate fishing intensity from the percentage
of tags recovered, and studies of scales intended to estimate the per-
centage escapement from the percentage of scales bearing spawning
marks.

Prior to recommending measures to insure an adequate number
of spawners in the various coastal rivers, it was necessary to deter-
mine whether shad return to spawn in their native rivers or whether,
as many fishermen believe, there are extensive migrations. A direct
attack on this problem has been made by tagging. Results of tag-
ging experiments in North Carolina, the Chesapeake Bay. and the



BUREAU OF FISHERIES 155

Hudson indicate that the great majority of shad return to the same

river year after year. Additional data on this point are being

i{}thered by extensive analysis of the racial characteristics of sha
om the different rivers.

Because of the importance of reproduction in shad conservation a
careful ecological study of the early life history is being made in
southern rivers. In 1938 intensive work was done in the Edisto and
in 1939 these studies were extended to other rivers.

Shrimp investigations.—Studies of the shrimp fishery consisted of
several cruises to assess available supplies in the offshore waters of
the Gulf of Mexico, a continuation of tagging experiments to deter-
mine the seasonal migrations of shrimp along both the Atlantic and
Gulf coasts, and ecological studies of the relationship between en-
vironmental changes and the distribution of shrimp along the Texas
coast.

As a result of a cruise of the Pelican along the Louisiana and
Texas coasts in January and February, the presence of shrimp off
the Louisiana coast in concentrations sufficient to warrant commercial
exploitation was confirmed. No large concentrations of commercial
shrimp were found off the Texas coast. In a later cruise a similar
lack of commercial shrimp was observed off the coasts of Alabama
and Florida between Mobile Bay and Apalachee Bay.

Tagging of shrimp on the Atlantic coast from Cape Canaveral to
St. Augustine, where the bulk of the South Atlantic coastal shrimp
congregate for the winter, gave evidence of a return movement at
least as far as 250 miles northward. Other tagging experiments
indicated that the small shrimp do not engage in coastwise migra-
tions as extensively as do the larger sizes.

In cooperation with the Texas Game, Fish, and Oyster Commission,
a program of hydrographic surveys and experimental trawling was
instituted in Aransas Bay to determine the extent to which hydro-

aphic factors may control the distribution of shrimp and day-to-

ay fluctuations in the catch.

North Pacific and Alaska fishery investigations.—Commercial fish-
ery investigations in northern Pacific waters form the basis of recom-
mendations for the management and conservation of the salmon
runs in the rivers of the Northwestern Coastal States. They are also
concerned with maintaining at a productive level the salmon and
herring fisheries of Alaska, over which the Federal Government has
regulatory power.

The activities of the Columbia River staff have centered about
the problem created by the erection of Grand Coulee Dam, blocking
that portion of the Columbia River salmon run that normally spawns
in tributaries of the upper Columbia. Salvage operations were begun
in 1939. The runs are being trapped at Rock Island Dam, 150 miles
downstream, and transferred in specially constructed trucks to tribu-
taries between Rock Island and Grand Coulee Dams. It is hoped
that the fish will spawn in these tributaries, and that their progeny
will later return to them. If the plan yields the anticipated results,
the entire run of upper Columbia fish will be transferred to tribu-
taries below Grand Coulee within a period of 5 years, or the life
cycle of a salmon,
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At the beginning of the fiscal year 1939 Congress made funds
available to the Bureau of Fisheries for a large-scale study of the
factors that control the salmon populations of %ristol Bay 1in order
that a sound and comprehensive system of management mi%ht be
applied. With the cooperation of the Coast Guard, extensive hydro-
eraphic observations were conducted in the summers of 1938 and
1939. Biological observations were made also to discover the school-
ing habits of the fish far offshore, the abundance and distribution
of food animals, and the migratory habits of the salmon in approach-
ing the coast from these oti?shore feeding grounds. Correlated with
these oceanographic studies, investigations of the life cycle of the
salmon in the five major watersheds of this arca are under way.
These include detailed population studies of the spawning runs, sur-
veys of spawning grounds, and measurement of the mortality of the
young in fresh water. This investigation is planned to cover a
5-year period, or the normal life cycle of the re(i salmon.

Studies of the returns to be expected from any given escapements
of spawning salmon were continued in the Karluk watershed. Fur-
ther evidence was secured that variations in the ratio of returns to
escapement are mainly due to conditions existing in the fresh-water
environment. To determine the role of the predatory Dolly Varden
trout in reducing the number of young red salmon, the migratory
habits and biological characteristics of the populations of trout have
been investigateﬁ through the tagging of large numbers of these fish.

In areas where the migration routes of salmon pass through com-
mercial fishing areas to a number of different streams, the 50-per-
cent escapenient required by law cannot be assured unless the exact
routes of the salmon and their distribution on the spawning grounds
are determined. Tagging experiments were conducted during the
1938 and 1939 seasons to trace the migration routes of pink salmon
passing through Lower Chatham Strait. The two experiments will
provide information covering the routes of migration of both the odd-
and even-year pink salmon runs.

The usual population studies to determine the size of the pink-
salmon runs and the proportion of males and females were conducted
at Little Port Walter. The construction of a permanent dam and
counting weir, which was in operation during the 1939 season, now
permits an accurate count of seaward-migrating young as well as
upstream migrants, so that the returns from a known number of
%)awners may be determined with greater accuracy than heretofore.

hanges in the time of appearance of the pink salmon runs are being
closely analyzed so that any necessary curtailment of the fishery may
be eﬂ'e&:ted in time to allow an adequate escapement to the spawning

rounds.

£ As an aid to rebuilding the runs of coho salmon in Puget Sound,
studies have been carried on over a period of years to determine the
age at which hatchery-reared fry may be released most advantage-
ously. A series of marking experiments for this purpose was con-
cluded in 1938. Biological studies of the size and age composition
of the population were made by taking samples of t%)e commercial
catch and of the fish on the spawning grounds.

Studies of the age composition of the herring population of south-
eastern Alaska were responsible for demonstrating that this stock
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has declined to a dangerously low level and that curtailment of fish-
ing is necessary. The decline has been caused by the virtual failure
of three successive broods, those of 1932, 1933, and 1934, combined
with excessive fishing. Closure of the Cape Ommaney area was rec-
ommended until the population shows definite signs of recovery.
The fishery of the Prince William Sound and Kodiak areas continued
at a high szel of abundance, but since considerable expansion is con-
templated, a close watch must be maintained to avoid over-
exploitation,

Collection, tabulation, and analysis of the daily catch records from
the various types of fishing gear operated by the salmon fishing indus-
try in Alaska have been continued. Indexes of abundance derived
from these data are an important basis of recommendations for
changes in the fishing regulations.

Pilchard investigations.—Although biologists of the Pacific Coast
States have already collected a considerable body of information bear-
ing on the migrations, spawning, and age and growth of the pilchard,
the basic problem remaining for solution is the determination of the
optimum level of catch below which the stock would go to waste
through underutilization, above which it would become reduced to
commercial unimportance through overexploitation. To provide a
basis for determining this level, the staff conducted studies dealing
with the determination of abundance, age, and reproductive success,
and with the importance of intermigration.

The use of aerial observers in gaging abundance was tested but
rejected as unsatisfactory. Changes in relative abundance are there-
fore being determined by statistical analysis of the commercial catch
records over a period of years.

To discover Kow much the stock is reduced by fishing it is neces-
sary to determine the ages of the fish making up the population each
year, thus learning the relative abundance of the individual broods
of previous years and how fast they are removed by fishing and by
natural mortality. Age determination is being attempted %y inter-
preting marks in scales and otoliths, by observing the growth of
young tpilchards, and by identifying modes in frequency distribu-
tions of the adult population.

During the spring of 1939 several cruises were made in the spawn-
ing and nursery grounds, quantitative samples of the young pilchards
being taken. These cruises were made possible by the cooperation
of the Scripps Institution of Oceanography, which furnished the
vessel £. W, Scripps. When the surveys are completed, it is hoped
that light may be thrown on the distribution and abundance of eggs
and young, as well as on the effect of oceanic conditions on the
success of spawning.

To determine whether the pilchard stock in northern waters is
self-perpetuating or is maintamned by migrations from other areas,
techniques are being developed for appraising the contributions from
various spawning areas through study of the sculpturing on the
scales. IF the method proves valid, it will aid in determining how
much fishing in specific areas affects the stock in other areas.

Great Lakes fishery investigations—A state of critical depletion
continues to exist among the more valuable commercial species of
the Great Lakes. The extent of this depletion is apparent from
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comparisons of present-day production of certain species with yields
of earlier years. In Lake Michigan, for example, production of
wall-eyed pike, lake herring, lake trout, whitefish, and yellow perch
varies from 43 to 62 percent of normal. Production of Lake Supe-
rior whitefish is only 10 percent of normal. In Lake Huron produc-
tion of perch and chubs is 44 and 86 percent, respectively, of normal.
In Lake Erie production of nearly a})] important commercial species
is on the decline, and total production of Lake Ontario is only 10
percent of normal,

Members of the Great Lakes staff cooperated actively with State
and Federal officials and with sport and commercial fishermen, par-
ticipating in an advisory capacity in 19 meetin%s and conferences in
which Great Lakes fisheries problems were under consideration and
assisting State conservation officials in the drafting of fisheries
regulations.

At the request of the Office of Indian Affairs of the Department
of the Interior, a survey was made of the fisheries of Upper and
Lower Red Lakes in Minnesota to settle various controversies con-
cerning the regulation of the commercial gill-net fishery. Recom-
mendations for the management of the fishery are being submitted.

The report of the International Fact-Finding Commission on Lake
Champlain was largely completed. The report will contain a dis-
cussion of the fisheries controversies, a tabulation and analysis of all
available information concerning commercial fishing and angling,
descriptions of the natural history of the various S{)ecies, a critical
historical review of the artificial propagation of wall-eyed pike and
yellow perch, and recommendations for the regulation of the com-
mercial and sport fisheries of the lake.

Age and growth studies of the whitefish of Lake Huron and Lake
Champlain were completed for publication, snd life-history studies
of the yellow perch were continued.

AQUICULTURAL INVESTIGATIONS

The work of the aquicultural investigations continued along three
principal lines: The development of means to obtain the maximum
production of food and game fishes consistent with environmental
conditions, the improvement of methods of artificially propagating
and rearing fish, and the control of fish parasites and diseases.

Investigations were conducted in trout waters to obtain definite
information on the annual drain to which the trout population is
subjected by anglers and the value of artificial stocking in maintain-
ing a stable fish population. Such studies were conducted through
the operation of test waters in Vermont; experimental stocking of
streams in the Pisgah National Forest where fishing is closely super-
vised and an accurate check on returns may be obtained; and the
operation of the Convict Creek experimental stream in California.
These studies have demonstrated that in some situations natural
propagation is superior to artificial in maintaining a stock of trout
under adverse conditions and have emphasized the necessity of reg-
ulating planting operations in accordance with the amount of nat-
ural foo«'s) present in the streams.
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Feeding experiments with fingerling, yearling, and adult trout
were carried out at the Leetown, W. Va., and Pittsford, Vt., stations
to determine the effect on growth, mortality, and egg production of
dry meals fed at different levels and in different combinations. One
of the most striking results was the marked increase in growth fol-
lowing the addition of cod liver oil to a diet composed of sheep liver
and whitefish meal. Experiments with brood fish showed consider-
able variation in the hatchability of eggs from fish on different diets.

During the year a regional biologist was appointed to resume fish
management work in the Intermountain Region. In this area fishing
intensity is increasing rapidly and many of the streams are unable
to maintain a sufficient ﬁsL population to meet demands. In addition
to overfishing, adverse changes in the streams and lakes are im-

ortant factors in the general decline. Among such changes might

e cited silting resulting from overgrazing, hydroelectric and irriga-
tion projects that interfere with normal migrations, and fluctu-
ations of water level in artificial lakes. Management plans have
been worked out for several waters showing possibilities of early
improvement of fishery resources. ,

The staff of the Caﬁfornia trout investigations has been engaged
in determining *he number of salmon and the extent of spawning
streams that will be blocked by the completion of the Shasta Dam
on the Sacramento River. The estimates of the 1938 fall run com-
bined with the counts of the 1939 spring run fish indicate that ap-
proximately 25,000 salmon a year will ultimately have to be handled
n the salvage operations. Pending the completion of engineering
gurveys to determine the feasibility of certain alternative features
of the plan, a tentative program has been drafted which calls for a
combination of artificial propagation and provision of areas for
natural spawning below the dam.

Field work in bass streams was designed to measure the extent
and efficiency of natural propagation and the effect of intensive
ﬁshin%] on the bass population. An important result of these studies
was the finding that even in heavily fished waters there is little
danger of serious depletion of bass if adequate spawning facilities
are available. However, intensive fishing frequentl)y leaves excessive
numbers of small bass, with consequent reduction in the abundance
of forage fishes. It is apparent that the remedy is to build up the
food supply and that stocking with young will only serve to intensify
the unbalanced condition. Programs for the effective management
of bass in ponds and lakes are being developed in Florida.

Facilities for the experimental study of fish diseases were greatly
increased during the year with the enlargement of the field labora-
tory at the Quilcene, Wash., hatchery, and the provision of a second
experimental laboratory through the cooperation of the University
of Washington. Studies of various disinfectants used in the pre-
vention and treatment of disease were continued to determine the
maximum nontoxic concentrations that the fish could withstand.
Studies of common bass parasites, believed to be an important factor
in the mortality of the young, were carried on at Leetown, W. Va.
The Disease Service continued to aid Federal, State, and private fish-
culturists in the diagnosis of hatchery disease.
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POLLUTION INVESTIGATIONS

Field and laboratory studies have been continued over a wide area
of the country for the purpose of analyzing stream and hatchery
waters from the standpoint of their suitability for various types of
fishes and of determining the harmful actions of specific pollutants.
Methods of determining the physiological condition of the fish them-
selves have been markedly improved.

Many of the findings of the past year are of considerable interest
and importance. For example, it has been found that arsenicals and
other materials commonly used as mosquito larvacides impair the
growth and nutrition of fishes even though used in very small quan-
tities, and may also build up serious hazards of lethal poisoning. It
has also been demonstrated that small quantities of many substances,
normally present or introduced into streams and lakes, may have a
cumulative effect over a period of time that is even more defrimental
to fish life than many more obvious pollutants. Certain minerals
found in small quantities in various western streams and several in-
organic salts that are common in southern and western waters exert
this type of cumulative action.

Problems arising from the concentration of minerals and other com-

ounds hazardous to fish and other aquatic life in impounded waters
Eave been investigated at Elephant Butte Reservoir, N. Mex., and
Lake Mead, Nev.

Acute poilution problems were investigated during the year in Flor-
ida, South Carolina, North Carolina, Minnesota, Idaho, Montana,
Oregon, and Mississippi. Specific types of industrial pollution
studied include that produced by paper mills, phosphate mines, and
copper, lead, zine, and placer gold mining operations.

CONSTRUCTION OF FISH-PROTECTIVE WORKS

A section on hydraulics has now been established under the super-
vision of the Division of Scientific Inquiry, with an experienced engi-
neer for the design of fish-protection facilities. During the year the
engineer assisted In designing and supervising the installation of fish
screens being constructed with the aid of P. W. A. and W. P. A. funds
on certain Federal power and irrigation projects in the Northwest.
Important consulting services on screens and ladders were also
afforded to other agencies.

SHELLFISH INVESTIGATIONS

Scientific investigations have been directed toward increasing the
cultivation of oysters, improving the quality of oyster meat, and
standardizing the raw and canned product.

In the Long Island Sound area, where the collection of a good crop
of seed oysters is of paramount importance to the industry, regular
bulletins were issued during both the 1938 and 1939 seasons advising
oystermen when spawning and setting might be expected. To aid in
protecting valuable beds from starﬁsﬁ, surveys of the distribution of
this oyster enemy were made and the results communicated to oyster-
men, permitting more efficient eradication.
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On the south Atlantic coast, although generally favorable condi-
tions for growth are found, some beds are badly overcrowded. Ex-
periments are being conducted to develop a method of protecting seed
oysters from the attachment of larval oysters, barnacles, etc., so that
the;lr_ may be grown to marketable size as single individuals of good
quality.

Experimental oyster beds have also been established in South Caro-
lina to develop methods of cultivation suitable for small oyster farms,
from 2 to 10 acres in extent, to be leased and operated by the tide-
water residents. The program differs from previous experiments in
presupposing that capital requirements will be at & minimum and
that materials, equipment, and supplies will be obtained or produced
by the labor of the oyster farmer glmself.

At the Pensacola, Fla., laboratory an experimental oyster farm is
being established to determine rates of growth and fattening, pro-
ductivity annually per unit of bottom, and costs of production. 'The
results will be compared with those of similar projects conducted on
the Atlantic coast. A program of oyster planting and of rehabilita-
tion of exhausted natural beds is also being conducted from this
laboratory.

Investigations carried out at the Yorktown laboratory demon-
strated that pollution of the river by pulp-mill wastes has brought
the decline of the oyster fisheries. During the past year intensive
chemical studies were carried on for the purpose of determining the
particular chemical or chemicals in the pulp-mill efluents which are
responsible for the altered physiology of oysters. An attempt will
then be made to find a means of eliminating the harmful substances.

Studies of the physiology of the oyster carried out at Woods Hole,
Mass., included investigations of the phenomenon of sex reversal in
adult oysters, experiments on the time of survival of eggs and sperm,
and a study of respiration in relation to the carbohydrate metabolism
of the oyster and the accumulation of elements which are important
food constituents of oyster meat.

LAW ENFORCEMENT DIVISION

The act of July 2, 1931, the Federal Black Bass Law regulating
interstate commerce 1n black bass, is administered by this Division;
also certain parts of the Whaling Treaty Act of May 1, 1936, givin
effect to the various international treaties for the protection o
whales. The Division also maintains an angler’s service, and issues
permits to take bait fish in the District of Columbia.

The Federal black bass law.—The personnel and methods of en-
forcement remain the same as last year. Owing to insufficient per-
sonnel, no particular effort has been made to carry on the work west
of the Rocky Mountains, where salmon and trout predominate. Re-
ports of illegal interstate shipments of black bass have been investi-
gated, producing evidence of violations of both State and Federal
laws. A number of these cases have been turned over to the States
for prosecution in State courts, as such action generally produces
quick and effective results. Two cases of illegal interstate shipments
of black bass by trucks were successfully prosecuted during the year,
a fine of $100 and 1 day in the custody of the U. S. Marshal being
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assessed in each case. The defendant in one of these cases remained
in jail approximately 3 months previous to trial, being unable to
furnish the required bond.

Improvements in State laws protecting black bass have been con-
tinued in accordance with the Bureau’s recommendations for ade-
quate protection. Thirty-nine States now prohibit the sale of black
bass at all times, regardless of where taken, and all but four States
provide a closed season on these game fish during at least a part of
the spawning period. The States have cooperated 100 percent in
carrying on this branch of the work. A summary of the game-fish
laws for 1937-38, with special reference to black bass, was prepared
and published, also several leaflets on subjects pertaining to angling.

Whaling.—The total number of licenses issued for taking whales
was 15—covering 3 shore stations and 12 catcher or killer boats. The
total revenue received for these licenses was $4,750 which was covered
into the United States Treasury.

The Division prepared, in accordance with the terms of the Whal-
ing Convention of September 24, 1931, two statistical reports covering
the number of whales captured, species, size, etc., and Eas made bio-
logiical studies of the samples o stomach contents taken from whales
captured by United States vessels. It has completed two biological
reports which, together with the two statistical reports, were for-
warded to the International Bureau of Whaling Statistics, Sande-
fjord, Norway, as required under the convention.

Angling—Requests for information on how, when, and where to
fish with rod and line have increased during the fiscal year. Thirty-
nine permits, required by act of Congress, to take certain small bait
fish in the District of Columbia were issued.

VESSELS

Fifteen vessels of the Alaska service cruised approximately 107,000
nautical miles in the fiscal year 1939, as compared with 117,000 miles
in the previous year. The Penguin covered about 30,000 miles, the
Teal 11,000 miles, and the Crane 9,000 miles. Owing to the accidental
grounding of the Brant on Williams Reef on July 15, that vessel
was out of commission during a considerable part of the season, and
its total mileage in the fiscal year was only about 8,000 miles,

The Penguin made five round trips between Seattle and the Pribi-
lof Islands, carrying personnel and emergency supplies. Interisland
service also was performed, and native workmen from the Alaska
Peninsula were transported to the Pribilofs to assist with sealing
activities. Two trips were made to the western Aleutians in con-
nection with sea-otter investigations and patrol.

The Auklet, Kittiwake, Merganser, Murre, and Widgeon were en-
gaged in fishery protective work in southeast Alaska. The Eider op-
erated in the Kodiak area, the 7bés at Chignik, the Red Wing in tf\’e
Alaska Peninsula area, and the Coot on the Yukon River. The Blue
Wing was on Prince William Sound and also assisted in the patrol
of southeast Alaska.

The Teal operated on Cook Inlet, carried on the stream survey in
the Prince William Sound area, and assisted in the stream survey
and general patrol in southeast Alaska. The Crane transported per-
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sonnel and supplies between Seattle and Bristol Bay and patrolled
the Alaska Peninsula area. The Scoter was used on Eristol Bay and
relieved the Crane in the Alaska Peninsula area for about 10 days.

The Brant was used in general supervisory work, chiefly in south-
east Alaska, although a trip was made westward as far as Anchorage.
In December this vessel transported employees of the Bureau be-
tween Seattle and points in southeast Alaska for the conduct of hear-
ings on the Alaska fishery regulations. The Brant was based at
Juneau for approximately 3 months at the beginning of the year to
render service in connection with the biennial session of the Terri-
torial Legislature,

The Scoter engaged in the fur-seal patrol in the vicinity of Neah
Bz}f' Wash., in the spring of 1939.

‘he Pelican was engaged in exploratory trawling to determine the

abundance and distribution of shrimp in the offshore waters of the
Gulf of Mexico.

APPROPRIATIONS

Appropriations for the Bureau for the fiscal year aggregated
$2,220,200, as follows:

Salaries, Bureau of Fisheries $150, 000
Propagation of food fishes _— 962, 000
Construction of fish screens o e 20, 000
Maintenance of vessels 173, 000
Inquiry respecting food fishes 338, 0
Fishery industries 83, 600
Fishery market news service - 70, 000
Alaska fisheries service 270, 000
Enforcement of Black Bass and Whaling Treaty ActS_ oo oo 17, 000
Mississippl Wild Life and Fish Refuge__- 17, 900
Fish cultural station. 8, 500
Travel expense 112, 200

$2, 220, 200
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INTRODUCTION

The fundamental objectives and general characteristics of the re-
search activities of the Division of Scientific Inquiry have been pre-
sented at considerable length in the previous annual reports of
“Progress in Biological Inquiries” together with detailed reports of
the individual research projects. The underlying philosophy of
fishery conservation based on a continually growing body of scientifie
knowledge is now so well understood amf the program of investiga-
tion under way during the past decade has justified itself so com-
pletely, both in its theoretical aspects and its practical applications,
that it has acquired a momentum that in itself 1s a protection against
irresponsible diversion of interest or activity into byways of local
application or temporary value. A lengthy introduction to the
major purposes of the various investigations reported in detail herein
is therefore unnecessary.

Each of the recent. years has seen the development of new projects
of investigation that contribute to a well-rounded scientific program
designed to afford still more complete answers to the original ques-
tions as to “what diminution in the fish supply of our coastal and
inland waters has oceurred, to what causes the same may be due. and
what remedial measures may be adopted?”  With the passing of the
years new techniques of investigation have been developed or have
been adapted from other fields of scientific endeavor.  New concepts
of the reactions of marine fish populations to commercial fishing have
developed and new knowledge of the natural requirements of fish in
inland waters and of means of their management for sustained yield
has accumulated.

T'ime has also permitted the ripening and the fruition of a series of
fishery investigations, always time-consuming, so that during the

ear » number of definitive reports have been completed which, it 1s

oped, will be published in the near future. At the same time, and
coincident with economic recovery. additional appropriations during
the past few years have permitted the undertaking of new projects,
bringing to hitherto neglected fisheries the benefit of research and
the exanmination of their abuses or deficiencies and paving the way for
their ultimate rehabilitation and protection.

During 1938 a new project of considerable magnitude was under-
taken by the Division—an investigation of the red-salmon fisheries
of Bristol Bay, Alaska. One of the richest and most productive red-
salmon fishing areas in the world, Bristol Bay, an arm of Bering
Sea in western Alaska, receives endless replenishment from the
spawning grounds of five major tributary river systems. The fishery
there has developed over many years until it reached a reasonably
stable maximum at the beginning of the past decade. Three years
ago, however, the fishery was menaced by an exploration seeking to
establish commercial fisheries on the high seas to intercept the run

1
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of spawning fish en route to their native streams. The development
of a commercial fishery in the offshore waters of Bristol Bay could
only result in the disruption of the industry ashore, which takes its
supply from coastal waters under striet regulation of the Federal
Government, for adequate escapement of fish to the spawning grounds
must be assured if the resource is to be maintained. The threat of
developing an offshore fishery, therefore, was the occasion, if not the
primary cause, of the undertaking of a comprehensive investigation
of the Bristol Bay salmon, for the fundamental objective in such a
study is to acquire sufficient knowledge of the natural history and
the requirements of these fish and the factors that favor or hinder
survival of each year’s brood to permit a more certain and a more
flexible control of the commercial fishery in the interest of wise
management,

The investigation has been divided into two major phases—a study
of the life of the salmon in fresh water, including the varying success
of annual propagation and the factors that affect it and the natural
requirements, habits, migrations, feeding conditions, and survival of
the salmon during their life in the sea.

With the aid of the United States Coast Guard cutter Redwing, a
program of hydrographic investigations in the offshore waters of
Bristol Bay was undertaken to study the oceanic conditions that so
profoundly affect the well-being of the salmon schools. During 1939
this program will be expanded to include experimental fishing to
study the schooling of fish, their routes and times of migration, their
relative mortality, and the probable effects of the commereial fishery
upon the supply. Likewise, a more intensive st udy of the stream life
of the salmon will be undertaken to determine the success or failure
of spawning and the responsible factors, in the hope of perfecting a
system of prediction of future yields that will simplify the economic
exploitation of the fishery and facilitate governmental regulation.

A special fund of $20,000, provided by the appropriation act for
the fiscal year ending June 30, 1939, permitted the establishment of
another new project of considerable importance. This fund is for the
construction, operation, and maintenance of fish screens and ladders
on Federal irrigation projects and the conduct of necessary investiga-
tions and surveys, preparation of designs, and supervision of con-
struction. It also, for the first time, permits the Bureau to discharge
its obligation to determine the requirements for fishways or other fish-
protective devices which, under the terms of the Federal Water
Power Act of 1924, the Secretary of Commerce is authorized to pre-
scribe at dams constructed under licenses issued by the Federal Power
Commission,

With this authority a Hydraulies Section was established, under
the supervision of the Division of Scientific Inqm.r_v, employing o
competent biologist for the study of fishway requirements and an
experienced engineer for the design of the fish-protection facilities,
During the Iatter part of the year the engineer who was first em-
ployed not only assisted in the design of fish screens constructed with
emergency funds in the Pacific Northwest States, but also redesigned
a screen in the Pishkun Reservoir, Montana, which had proved 1nef-
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fective. Important consulting services on screens and ladders were
also afforded to other agencies.

This illustrates a recent trend toward the development of service
activities as a part of the regular work of this Division. In recent
years there has been a rapidly growing number of requests from the
State fish and game commissions, fish and game clubs, and other
organizations for technical services and advice in connection with
stream surveys, stream improvement, pollution surveys, examination
of the quality of water in hatcheries or rearing ponds, development of
fishing lakes and reservoirs and the screening of their outlets, discov-
ery of the causes of mortality of fish in lakes, ponds, and streams, the
treatment of fish diseases in hatcheries. and the like in amazing
variety.

It is clearly recognized that satisfying these demands is a valuable
function which the Bureau of Fisheries should render to the tax-

ayers—services that, because of their technical character, can only
ge furnished by scientifically trained personnel. There is a serious
question, however, to what extent the funds appropriated for investi-
gation in a field which so urgently needs the development of funda-
mental scientific principles should be applied {o routine activities
which, while locally useful. contribute little to fishery science. Obvi-
ously a balance between original research and these practical services
should be maintained, for the requests for service are so numerous
that if an attempt is made to satisfy them all the major program
of scientific investigatiton would be handicapped.

It is not suggested that the ITydraulics Section will not make
important contributions to the conservation of the fish supply, par-
ticularly in the Northwest where extensive irrigation projects consti-
tute a major hazard to migrating salmon and trout, nor that the
studies in connection with the design of fishways or screens will not
contribute also to an understanding of the habits and requirements of
these fish. The Hydraulics Section, however, is primarily a service
agency and hence 1s properly financed by a separate appropriation.

Normal development and improvements, including minor modifica-
tions or extensions of activities, have occurred in all of the other
major research projects of the Division, the details of which will
appear in the following reports of progress.

COOPERATION

In previous reports the Bureau has been pleased to acknowledge a
growing spirit of cooperation in fishery research among the various
governmental departments, the States, and private organizations.
This trend has been continued during the past vear without abate-
ment.  Outstanding examples of cooperation in fishery conservation
are afforded by the United States Forest Service, United States
Bureau of Reclamation, the Coast Guard, and the Tennessee Valley
Authority. Many States have likewise contributed either by actually
furnishing funds, personnel, or other facilities, or through a less
tangible but an equally real spirit of sympathy and support.

The most ambitious cooperative project undertaken by the Division
of Scientific Inquiry during the year was a survey of the marine



4 1. S BUREAU OF FISHERIES

fisheries of Long Island, N. Y., the major portion of which program
was financed by the State Conservation Department and earried out
largely by State personnel. Several of the New Ingland States are
making active plans to assist in the collection of vitally necessary
fishery statistics applicable to the biological problemns of mainte-
nance of supply. Specific acknowledgement of cooperation and
assistance of many other States and organizations is made in
connection with the individual reports of projects.

NORTH AMERICAN COUNCIL ON FISHERY INVESTIGATIONS

Since 1921 the United States has participated, through member-
ship in the North American Council on Fishery Investigations, with
Canada, Newfoundland, and France in planning and coordinating
studies of the fisheries of the North Atlantic area in which all four
nations have a wmaterial interest. The twenty-fifth meeting of the
Council was held in Boston, Mass., on Oct. 4-7, 1938, at the swme
time and place that the commercial fishery industries were holding
their fishery exposition and convention. The Council invited the
members of the Fishery Advisory Committee of the Department of
Commerce, and other leaders of the industry, to attend a general
session on Oct. 5 at which time fishery problems in the North Atlantie
area were discussed and the program of fishery investigations carried
on by Newfoundland, Canada, and the United States was presented.

The meetings of the Council are particularly useful in that they
afford an opportunity for the investigators of the several fishery
departmients fo discuss their technical problems and to exchange
experiences and opimons regarding methods, objectives, and results.
Nearly a score of fishery investigators in the various services were
present and participated in sectional commiftee meetings dealing
with groundfish investigations, shorefish  studies, hydrographie
rescarch, and fishery statisties, affording the members of the Council
a summary review of progress during the year in these fields and
permitting them to modify their oflicial programs accordingly.

COUNCIL OF STATE GOVERNMENTS

During the year important progress has been made toward the
solntion of vital problems of fish protection on the Great Lakes,
where, under the present system of divided control, it is lmpossible
to halt the depletion of the fisheries; and on the Atlantic seaboard,
where the migratory nature of many of the important commercial
species introduces difficult problems in fishery management and
administration. ‘This progress has resulted from the efforts of the
Council of State Governments in cooperation with the Bureau of
Fisheries and with fishery administrators of the various States
concerned.

Two conferences on the problems of the Great Lakes fisheries were
held during the year. The first of these, which met in Detroit on
Feb. 25-26, was called by the Council of State Governments at the
request of the Michigan Cooperation Commission. Action was taken
by the Detroit conference as follows: (1) The Federal Government
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was urged to discuss with Canadian authorities the establishment
of an International Board of Inquiry to consider and recommend
measures for the conservation of the Great Lakes fisheries. (2) A
special Interstate Committee on Great Lakes Iisheries, consisting of
representatives of the Lake States, with advisory members from the
Burean of Fisheries. the State Department, the Province of Ontario,
and the Dominion of Canada, was appointed with instructions to offer
its services to the State Department as an advisory body and to
assist the States in their individual and cooperative efforts to conserve
the fisheries. (3) A resolution was adopted urging the legislatures
of the various States bordering on the Great Lakes to give their
conservation departments discretionary power to promulgate rules
and regulations regarding the taking of food fishes.

The Interstate Committee created at the Detroit conference met
in Chicago on Dec. 5. This committee reaffirmed its endorsement of
an international treaty, and also declared itself in favor of an inter-
state compact for the control of United States fisheries in the Great
Lakes, pending the adoption of an international agreement. The
committee again urged the granting of diseretionary power to State
fish and game commissioners as an aid to securing uniform regula-
tions. Commissioners of Wisconsin, Indiana, and Minnesota now
have such powers. It is expected that the legislatures of Illinois
and Michigan may pass similar legislation in the near future.

Legislation authorizing the formation of an interstate compact
among the Great Lakes States for the preservation of their fisheries
has now been passed by the Congress of the United States.

Plans for the conservation of migratory fishes of the Atlantic
coast received marked impetus from action taken by the majority
of the States from Maine to Florida at the Eastern States Conserva-
tion Conference held in New York on Nov. 19. A resolution was
unanimously adopted petitioning the Congress of the United States
to grant permission to the States to enter into a compact for the
protection of migratory fishes in territorial waters. A committee
was appointed to prepare a draft for submission to the States. This
conference was called by the New York Joint Legislative Committee
on Interstate Cooperation and all of the Atlantic Coast States, with
the cxception of New Hampshire, North Carolina, South Carvolina,
and Florida, sent. one or more delegates.  Another conference will be
called at some future time to consider a specific draft of the inter-
state compact before efforts are made to secure its adoption and
ratification.

PUBLICATIONS

As was intimated above, a number of important investigations, some
of which have been under way for a period of 10 years, have come
to completion during the year and reports are now » ady for publi-

cation. There is considerable doubt, however, at the present time,
regarding their probable date of release to the {)ublic, for funds
available for printing have suffered a progressive decline since 1930.
This shortage of funds applies to the publication of the results of
investigations by the Bureau as a whole and necessarily restricts and
Jimits the usefulness of the data acquired through many years of
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work and at the expenditure of a considerable sum of moncy. In
1930 printing funds amounted to 14.2 percent of the amount. expended
on the various research projects by the Burean of Fisheries but this
percentage has declined until in 1938 only 4.7 percent of the amount of
money available for investigation was available for the publication
of the results of investigations. It is obvious that the accumulated
findings of research, filed without publication, have little value.

Reflecting the meager amount of funds for publication, the follow-
ing brief list of papers issued during the year is presented.

Davinson, FrREDERICK A., and LERoy S. CHRISTEY.

The migrations of pink salmon (Oncorhynchus gorbuscha) in the Clarence
and Sumner Straits regions of southeastern Alaska. Bulletin No. 25, 24
pp., O figs.

DavipsoN, IFFEDFRICK A., and SAMUEL J. HUTCHINSON,

The geographic distribution and environmental limitations of the Pacific

salmon (genus Uncorhynclus).  Bulletin No. 26, 26 pp., 9 figs.
Davis, H. 8.

Instructions for conducting stream and lake surveys. Fishery Circular
Na. 26, 55 pp., 11 figs.

GALTSOFF, PATL 8, W, A, CHipMAN, A, D. 1Tasier, and J. B. ENaTE.

Pretiminary report on the canse of the decline of the oyster industry of the
York River, Va., and the effects of pulp mill pollution on oysters. Inves-
tigational Report No. 37, 42 pp.

HiIGGINS, INLMER.
Progress in Biological Inquiries, 1937.  Adwministrative Report No. 30, 70 pp.
PrarsoN, JoHN C.

The life history of the siriped bass or rockfish, Roccus sazatilia (Wal-

bammn). Dulletin No. 28, 26 pp.. 26 figs.
RoOUNSEFEI T, GEORCE A., and GEorckE B. Krrez,

The salmon and salmon fisheries of Swiftsure Bank, Puget Sound, and the

Fraser River., Bualletin No. 27, 129 pp., 29 figs.
WaLrorD, LioNEL A,

Effect of currents on distribution and survival of the eggs and larvae of
the haddock (Meclanogrammus acglefinus) on Georges Bank. DBulletin
No. 29, 71 pp., 50 figs.

The following papers were published by members of the staff of
the Division of Scientific Inquiry during the yecar 1938, outside of
the Bureau of Fisheries series:

Davis, 11 S.

Fish cultural developments during recent years. Transactions of the
Ameriean Fisheriex Society, vol. 68, pp. 234-239.

Ohjectives in trout stream management. Transactions of the American
Fisheries Society, vol. 68, pp. 76-81.

FisH, FREDERICK F.

Simplified methods for the prolonged treatment of fish diseases. Transac-
tions of the American Fisheries Socicty, vol. 68, pp. 178-187.

Notes on Myxobolus fnornatus n. sp., a myxosporidian parasite in the
black bass (Huro floridana TeSuenr). Transactions of the American
Fisheries Nociety, vol. 68, pp. 173-177.

GALTBOFF, PAvL S.

Physiology of reproduction of Ostrea virginica. 1. Spawning reactions of
the female and male. Biological Bulletin, vol. LXXIV, No. 3, pp.
461-486,

Physiology of reproduction of Ostrea virginica. 1I. Stimulation of spawn-
ing In the female oyster. Biological Bulletin, vol. LXXV, No. 2, pp.
286-307.

Source of enlcium for shell in Oatrea virginica. Nature, vol. 141, p. 9822,

The U. 8. Bureau of Fisherfes Lahoratory at Woods Hole. The Collect-
ing Net, vol. XIII, No. 2, pp. 28-32.
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GINSBURG, IS8AAC.
Arithmetical definition of the species, subspecies and race concept with a

proposal for a modified nomenclature. Zoologica, vol. 23, pp. 253-286.
Eight new species of gobioid fishes from the American Pacific Coast.
University of Southern California Publ, Allau Haucock 'acific Exp.
vol. 2, pp. 109-121.
Two new gobiid fishes of the genus Gobiosoma from Lower California.
Stanford Ichthyological Bulletin, vol. 1, pp. 57-59.
IERRINGTON, WM. C.
Problems of New England Fisheries. Atlantic Fisherman, vol. XIX, No.
11, pp. 9-10.
Higoing, ELMFER.
I'ish outlive officials. State Government, vol. 11, No. 3, pp. 53-H4-58.
Shall our marine flsh resources be squundered, hoarded, or managed—and
how? Transactions of the Third North American Wwildlife Conference,
rp. 151-158.
HILprBRAND, SAMUEL F.
A new catalogue of the fresh-water fishes of Panama. Field Musenm of

Natural History, Zoological Series, vol. XX1I, No. 4, pp. 219-359, 13 figs.

Twinning in turtles. The Journal of Heredity, Vol. 20, pp. 243-233, 6 figs.

Hitr, RALPH, WL ScorT. and H. T. SPIETH.

The bottom fauna of Tippecanoe Lake. Investigations of Indiana Lalkes
and Streams, No. 4. Indiana Department of Conservation in coopera-
tlon with the Indiana University Biological Station, pp. 3-16.

LINDNER, MirTOoN J.

The cooperative shrimp investigations. Louisiana Conservation Review,
Spring 1938, pp. 24-16, 38; and Thirteenth Blennial Report, Louisiana
Department of Conservation, pp. 447455,

LoosANoFF¥, VicTor L.
Extermination of starfish by chemical. Atlantic Fisherman, vol, XIX,
No. 4, pp. 8-9.
LoosanNoyr, V. L. and J. B. ENGLE.
Chemicnl control of starfish. Sclence, vol. 88, No. 2274, pp. 107-108.
NeepaaM, PAaul R.

Prout Streams. Pp. VIII-233. 74 figs, 26 tables, Ithaca, Comstock Pub-

lishing Company.

NeviLLE, WILLIaM C.
Some results of the Bureau's study of the marine fishes of the Middle

Atlantic States. Yearbook for 1938 of the Ocean City Fishing Club,
New Jersey.
Some benefits that may be derived from a scientific study of the marine
fisheries of Long Island, New York. Yearbook for 1938 of the East End
Surf Fishing Club, Riverhead, N. Y.
I’rRYTHERCH, HERBERT F.
Lifo-cycle of u sporozoan parasite of the oyster. Science, vol. 88, No. 2289,
pp. 451-452,
Smrra, Oscoop R.
Fact finding surveys in the Sacramento drainage basin. Associated Sports-
men, vol. 5, pp. 5 and 12.

SURBER, EUGENE W,
A comparison of four eastern smallmouth bass streams. Transactions of

American Fisherics Society, vol. 68, pp. 322-333,
Var OOSTEN, JOHN.
The age and growth of the Lake Erie sheepshead, Aplodinotug grunniens
Rafinesque. Papers, Michigan Academy of Science, Arts and Letters,
vol. XXIII, pp. 651-668.
From clsco to perch to pike. State Government, vol. 11, No. 3, pp. 55-57.
Michigan’s commercinl fisheries of the Great Lakes. Michigan History
Maguzine, vol. 22. No. 1, pp. 3-39.
VAN OosTEN. JoHN and HILARY J. DEASON.
The food of the lake trout (Cristivomer namaycush namaycush) and of
the lawyer (Lota maculosa) of Lake Michigan. Transactions, American
Fisheries Soclety, vol. 67, pp. 155-177.
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The Progressive Fish Culturist. Memorandum 1-131, 8 issues.

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
Wiriam C. HERRINGTON, in charge

On the basis of landings at the three principal New England ports
during the first 11 months of the year, the total catch of the New
England vessel fisheries during 1938 will be approximately 4 percent
greater than that during the previous year, but the value will be 9
percent less. The increase in catch is largely the result of consider-
able increases in the landings of redfish (rosefish), whiting, and
mackerel, which more than offset declines in haddock and cod. The
decrease in value reflects the decline in price for nearly all species.

The past year also witnessed a general slowing down n the program
of replacement of the old steam trawler fleet by modern vessels.
During the year, but 3 new trawlers of the so-called super-trawler
class were launched, compared with 10 during the previous year.
The addition of new boats to the fleet has been Eartially or com-
pletely balanced by the decommissioning of older boats, so that the
fotal intensity of the fishery did not change as much as the construc-
tion of new boats would indicate.

Probably the outstanding development in the New England fish-
eries during 1938 was the recovery of the mackerel fishery to more
normal proportions after the disastrous year of 1937, and the start
toward the development of a commercial tuna fishery in the Gulf of
Maine. From the total of 14.000.000 pounds landed in 1937, the
mackerel catch increased to 29,000,000 pounds in 19383 while the off-
shore tuna fishery showed an increase from around 110,000 pounds in
1937 to about 760.600 pounds in 1938,

The catch of both cod and haddock declined somewhat from that of
the previous year, but it has not yet been possible to make a suffi-
ciently complete study of the factors involved to determine whether
this decline was due to a decreased fishing effort or to a decreased
abundance of fish. Probably the most significant trend in the had-
dock fishery was toward the greater concentration of the fishery on
scrod haddock, a trend which it is believed is definitely prejudicial to
the future of the fishery.

Development of a Gulf of Maine shrimp fishery appears to be defi-
nitely under way. In the spring of 1938, between February and
April, a total of about 75,000 pounds of shrimp was landed at Port-
Jand by small otter trawlers which caught them in inshore waters
along the coast of Maine and New Hampshire. Smaller quantities
were landed at other ports.

In the New England offshore fishery, the principal problems con-
tinue to be the determination of the causes of the great fluctuations
in yield and the development of methods which, if adopted by the
industry, will reduce these fluctuations and maintain the yield at the
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highest practical level. Although good progress is being made on the
species now under study (haddock, flounders, and mackerel), no
biological work has been possible on the highly important fisheries for
cod, redfish, pollock, and swordfish.

Pressing problems are developing in the inshore fisheries which
support the small-boat fishing fleet and coastal population on long
stretches of the North Atlantic coast. The most important problems
here involve the improvement or maintenance of fisheries for floun-
ders and lobsters, and the development of the fishery for shrimps.

Several important changes in the personnel of the North Atlantic
staff were made during the year. J. R. Webster was assigned to con-
tinue the mackerel investigations, following the transfer of O. E.
Sette to the West coast in October 1937, to assume charge of the DBu-
reau’s South Pacific Investigations. In January 1938, M. J. Lobell
was transferred to this staff to carry on an investigation of the im-
portant flounder fishery; and in March 1938, Dr. G. A. Rounsefell
also was transferred to carry on a comprehensive study of fluctuations
in the abundance of North Atlantic groundfish, a problem which has
demanded attention for some time.

The headquarters of the North Atlantic Fishery Investigations has
remained in Cambridge and Boston, Mass. Harvard University has
Fenerously provided the staff with space and facilities in its biological

aboratories. The cooperation of the Woods Hole Oceanographie
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 past year witnessed the continuation of several trends discussed
in previous reports, but no noteworthy innovations or developments.
Catch records for the first 11 months of 1938 (the only months yet
available), show that the total amount of haddock landed at Boston
Gloucester, and Portland reached 138,000,000 pounds, a decrease of
about 3 percent from the previous year; while the value was a little
over $3,000,000, a decrease of 15 percent from the previous year.
This is the third successive year of decline in catch and the second
successive year of decline in value since 1935.

The replacement of the old steam trawler fleet with new Diesel-
powered boats continued during 1938, but at a slower pace than in
1936 and 1937. I'wo new trawlers launched late in 1937 began fishing
in 1938, and three others were launched and placed in operation
during the late fall and winter. However, these additions to the
fleet do not necessarily mean a greater fishing intensity since they
were probably more than counterbalanced by the decommissioning of
old steamn trawlers. The total number of trawler days at sea was
somewhat less than in 1987, but the increased effectiveness of the
new units probably compensated for much of the decline and it is
likely that more detailed analysis will show that there was little
change in absolute fishing intensity between 1937 and 1938,

The trend toward the increased utilization of species other than
haddock continued, but at a much lowered tempo. These species,
which in 1929 made up 34 percent of the landings of groundfish, in
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1938 constituted about 64 percent. This change in the malke-up of
the catch is due primarily to the great increase in recent years in the
landings of redfish (rosefish), whiting, cod, pollock, and grey sole.
To a lesser extent it is due to the decline in the catch of haddock.

Another trend which was continued in 1938 was the increased con-
centration of fishing on scrod haddeck, when these sizes were avail-
able.  During the first 11 months of 1938, 45 percent of the haddock
from Georges Bank were scrod, compared to 35, 38, and 36 percent
during the 3 previous years and even lower percenlages prior to
that time. This appears to be definitely prejudicial to the future,
innsmuch as haddock of this size still are growing rapidly and would
be of considerably more value to the fishermen because of increased
weight and increased value per pound, if allowed at least 1 more
year’s growth,

As a result of rather erratic exploitation and of natural factors
which were neither understood nor even known, the catches of had-
dock have varied tremendously in different years, indicating a high
degree of fluctuation in abundance or availability. Following 1927
the average catch per boat declined to an alarming extent (although
the total catch was maintained until 1929-30 as the resnlt of a great
increase in fishing effort), and since then, has remained at a relatively
low level. The fishery on the Nova Scotian banks has followed about
the same course and the effects have been much the same.

The principal problems of the haddock investigation, from its
inception, have been to determine the extent and causes of these great
fluctuations, and to determine what practical modifications in fishing
methods or procedure could be adopted in order to partially or en-
tirely eliminate the periods of low productivity. The f(inal problem
was to develop a plan for prosecuting the fishery which, if adopted by
the industry, would permit the maximum continuous catch from the
areq,

Analysis of extensive data collected during the course of the investi-
gation %ms explained many of the factors controlling the condition
of the fishery. During the period under most intensive study, the
total catch increased from about 60,000,000 pounds in 1921 to nearl
250,000,000 in 1929, then dropped to about 140,000,000 in 1932 with
some relatively limited increases and decreases since then. On the
average, about 72 percent of this catch came from the Georges Bank
area. In this region, the abundance of haddock, as shown by the
average daily catch per trawler, had decreased rasuidly from a rela-
tively high level in 1921 to a low point in 1923, and had then risen pre-
cipitously to a peak in 1927. Since that year there has been a decline
to an extremely low level in 1931, with little recovery since. The
changes in this apparent level of abundance, particularly the low
levels maintained since 1932, were due partly to the changing inten-
sity of the fishery; but the relative success or failure ofhye:n'-class
survival appears to have been a very important factor. Years of
good and poor survival appear to occur in cycles, the causes of which
are only beginning to be understood.

Indepen(glnce of the haddock population in the Georges avea from
that on the Nova Scotian banks has been apparent. During the first
two or three years of life, the growth rate For Georges fish is much
greater than for haddock from the banks to the east; while in later
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years, the advantage is reversed. In most of the years for which data
are available, the size composition of the populations in the two arcas
was entirely different.

The prineipal spawning ground in the Georges area is on the
eastern part of Georges, although, in some years, there has been a con-
ciderable concentration of spawners in South Channel. The prin-
cipal nursery ground for one-year haddock is on southeastern
Georges, while the other fish move further to the north and west as
they grow older. These sizes also carry on much more extensive
ceasonal migrations (within the limits of this area) than the year-
lings and 2-year olds.

Progress in 1938—The investigation has continued under the
direction of W. C. Herrington assisted by II. M. Bearse and M. S.
Moses with assistance from J. R. Webster and G. .\ Rounsefell on the
Atlantis trawling trip, and from the latter on a tagging trip to the
Maine coast.

Dependable figures for total catch and relative abundance, by years
and areas, have been and continue to be of primary importance to
this investigation. For the past several years, it has been evident
that recent data on relative abundance obtained from analysis of the
haddock catch alone might not be entirely comparable to earlier
years, because of the increasing importance of other species in the
catch of the otter-trawl fleet. Although about 1929 haddock made
up 60 to 70 percent of the catch of this fleet, in 1936 it comprised only
about 36 percent. To determine the extent to which this increase in
the cateh of other species would affect the unit of fishing effort as
applied to haddock alone, a comprehensive analysis of the entire
catch taken by the fleet was necessary. During 1938. such analysis
of groundfish catches was undertaken by Dr. Rounsefell. Since this
work did not get under way until well on in 1938, no data are yet
available as to the relative level of haddock abundance in 1938, or
changes that occurred from 1937 to 1938.

Field work during 1938 consisted principally of the regular obser-
vations on the Boston Fish Pier and a trawling trip on the Atlantis
in April-May. Data collected on the Fish Pier by H. M. Bearse
inelnded more than 55,000 length measurements, 3.000 scale samples,
and interviews showing fishing grounds, fishing effort, and division
of catch for all groundfish trips. The Atlantis trawling trip was
under the direction of J. R. Webster assisted by G. A. Rounsefell and
H. M. Bearse. Records were obtained covering “catch-per-hour’s-
trawling” for haddock and other species, and data were obtained con-
cerning length, sex, and age for all haddock as well as for part of the
cod and other species.

Analysis of abundance—~Original records for the otter-trawl fishery
from 1914-22 have now been acquired. These new data are of inesti-
mable value, as they include information on the scrod catch not
previously available. Primary analysis of the data for the entire
period 1914-37 has been virtually finished. When completed, this
will show the average catch per trawler per day of large haddock,
serod haddock, and total fish, for a series of years extending from the
time when the commercial fishery was relatively small to the present
extremely intensive fishery. —Preliminary conclusions from these data
indicate that cycles of relative scarcity and abundance have appeared
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in the haddock populations over the entire period, which is marked
by three periods of scarcity and two of abundance. Periods of
abundance apparently result from a series of years with a high sur-
vival of young, while periods of scarcity result from a series with a
poor survival. The years since 1930 are an exception, for since then
the level of abundance has remained relatively low in spite of the
consistently good production and survival of young. This condition
appears to be the result of the increased intensity of the fishery in
recent years. Cycles of good and poor survival of young appear to
be related to the abundance of adults on the nursery grounds, the
most favorable level being approximately that which prevailed in
1922 to 1924, 1929, and 1936.

These developments indicate that we are now approaching the
stage where it will be possible to explain the causes for the great
cycles of abundance which have been observed in the haddock fishery.
It appears that the cycles of abundant and poor year classes are
related to the varying abundance of large fich on the banks. Poor
production or survival of young may result either from an over-
abundance of adults on the nursery grounds or from too great a
reduction in the spawning stock. If the completed analysis of the
material substantiates these indications, it will provide information
of tremendous value toward development of a consistently good yield.

Population composition—A considerable amount of information
concerning the abundance and distribution of haddock was obtained
from the trawled material taken on the spring Atlantis trif). One-
and two-year fish were abundant, but older fish were relatively scarce.
The 1-year fish were distributed about as in previous years, but 2-year
fish, which previously were found in great numbers on Central
Georges, in 1938 were almost entirely absent from this region. They
were found in large numbers only on southeastern Georges and in
South Channel. The latter location was particularly unusual, as but
few fish of this age had been found there in previous years.

Tagging.—Early in this investigation a series of tagging experi-
ments was carried out, using haddock held in tanks and live cars to
determine the most satisfactory tag for this species. A variety of
special tags were tested in addition to the disk type (plaice label)
and strap tag used by other investigations. The experiments indi-
cated that a button type was most successful with the disk type al-
most as good. This work was followed by field experiments in 1932-
33, involving the tagging from otter trawlers of 440 haddock with
button tags and 52 with belly tags, and from line trawlers of 296
with button and 117 with belly tags. No returns were received from
any of these experiments except for one button tag from the line-
trawl tagging. In view of the successful retention of tags in the
live-car experiments, it appeared that the failure of the offshore
work was the result of high mortality due to the gear and depth.
Experiments next were tried from small line trawlers in shoal water
along the Maine coast. In this attempt, 296 button and 117 belly
tags were attached. There were 6.4 percent of the button and 6 per-
cent of the belly tagged fish recaptured and reported.

Owing to limited personnel and funds, no further work could he
done on this subject in spite of its importance until Dr. G. A. Rounse.
fell took charge of the work in 1938. In June of that year, 265
haddock were tagged with button tags, 266 with disk tags, and 100
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with an internal anchor tag designed by Dr. Rounsefell. Tagging
was done near Mt. Desert 1sland from a small line trawler. Tt 5s
planned to continue the work next year on a sufficiently large scale
to provide significant conclusions concerning the intermigration be-
tween the population of Maine shore haddock and that on the off-
shore banks.

Principal requirements of the investigation—The most urgent
matters now fucing the investigation are the completion of the study
of variations in haddock abundance and total catch, analysis of the
age and size composition of the commercial catch to show the effect
of year-class strength on the fishery, study of the differences in
growth rate between different year classes and fishing grounds, and
the determination of the extent of intermigration between the various
grounds. The first is now well on the way toward completion, but,
although considerable progress has been made on the others, the work
has been greatly handicapped by the lack of vessel facilities for col-
lecting basic data on the offshore fishing grounds. The generous
cooperation of the Woods Hole Oceanographic Institute in providing
the occasional use of the A¢lantis at nominal cost to the Government
has been of great lielp, but to no considerable degree has this served
to displace the need for a vessel built and equipped for otter trawling
and hydrographic duties and regularly assigned to fisheries work.
Such a vessel is particularly needed for a systematic sampling of
the young fish population at least twice a year to evaluate the distri-
bution and abundance of each year class before it reaches commercial
size; determine its mortality rate from natural causes and from the
commercial fishery; and study the growth rate of the young fish.

A vessel is urgently needed to carry on further work on oﬁshore
tagging. Adequate experiments should provide data of great value
concerning haddock migrations, growth rates, and mortality rates.
Preliminary attempts to carry on the work from commercial vessels
have proved to be a complete failure (except from small line trawlers
along the Maine coast), presumably because of the high mortality
of the fish resulting from the effects of the commercial gear. It does
not appear that these difficulties can be overcome without the use of
a research vessel to develop and use special methods for catching

and handling the fish.
MACKEREL

The 1938 mackerel season began late in March, and, because of
growing emphasis on winter activity following the 1937 failure, was
still in progress at the end of the year. Total vessel landings for the
season will be approximately 29,000,000 pounds, about double the
1937 catch. Prices dropped back to the 1936 level, close to 214 cents
a pound, at principal New England ports. In general, fishermen
fared better than in 1937.

Throughout its history the mackerel catch has been characterized
by extreme fluctuations in yield. The mackerel investigation was
undertaken to study the causes of these fluctuations, with a view to
devising means of predicting the relative abundance of mackerel in
advance of the season,

To provide a basis for understanding changes in abundance, catch
statistics have been assembled covering the fishery from its incep-
tion—about 1804. These figures reveal a period of high catch level,

16218¢—39——3
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lasting from about 1820 to 18835. During this time the landings
averaged roughly 80 to 100 million pounds annually, but were subject
to violent fluctuations. The year 1886 ushered in a period of poor
catches, lasting until the present day. In no year during this period
have landings exceeded 65,000,000 pounds, while the annual average
has been nearer 40,000,000 pounds. This low level has persisted =o
long as to be considered normal. However, the yearly fluctuations
during the latter period, though less in amount, were as great in
degree as those within the former period.

Investigations of mackerel behavior and life history have demon-
strated that these fish range from the Middle Atlantic States to
Canada. They school mostly over the inner portions of the conti-
nental shelf, generally avoiding small enclosed bays and regions over
deep water. Analysis revealed two contingents in the population;
one ranging between the offing of Chesapeake Bay and the Gulf of
Maine and the other between southern New England and the Gulf
of St. Lawrence. Both contingents probably spend the winter in
offshore areas near the southern portions of their range.

Spawning occurs between Aprd and August. Fish grow 7 to 10
inches the first season, and attain a length of 10 to 14 inches by the
end of the second year. Thereafter, growth is slower. The maxi-
mum life is 12 to 15 years, length about 22 inches, and weight from
314 to 4 pounds.

Fish from one or a few year classes usually make up a season’s
catch, and persist as definite groups for many years. Discovery of
this fact led to the belief that the numerical strength of these
dominant year classes determines the success of the commercial fishery.
On the basis of year class recruitment and mortality the investigation
succeeded in forecasting the approximate yield for several successive
vears. In 1937, however, the mackerel catch fell about 40 percent
below the predicted decline, indicating that some unknown factors
were at work.

Progress in 1938 —The current mackerel investigations, now under
the direction of John R. Webster, have been devoted to completing
and bringing up to date the lines of investigation initiated by O. E.
Sette, and to determining the factors which caused the relative failure
of the mackerel fishery in 1937.

The abundance analvsis for 1937 was based on more than 1,500
catch records and 35.000 length measurements. As shown by catch
per unit of effort, abundance fell off everywhere along the coast.
Compared to 1936, this decline was not much more than 30 percent
for the area west of Nantucket Shoals, but exceeded 50 percent in
the Gulf of Maine area.

Study of lightship temperature records revealed that the surface
waters of the extreme western Gulf of Maine in 1937 ran from
2° T. to 7° F. higher than those of the previous 10-year average.
The departure from this norm was greatest during that portion of
the mackerel season when the fleet operated in these waters. Since
the offshore fishery fell so far below expectations during this period,
i]t 1's suspected that hydrographic conditions were a factor in the
decline.

Composition of the whole mackerel population in 1937 apparently
differed from that of previous years since 1925. Analysis of length-
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frequencies furnished strong evidence that the 1923 year class was
still present, and probably the 1928 class as well. Except for the
1982 class, year classes following 1929 were present in better than 5
percent strength each. None of these stood out as dominant, however,
a real departure from conditions only a few years before,

Field work during 1938 was conducted principally by F. E. Firth.
This incInded details at Cape May and New York City in April and
May, and at the Boston Fish Pier for the remainder of the year.
Information on fishing effort and catch locations was obtained for
over 1,000 trips and about 50,000 mackerel were measured for popu-
lation composition analysis. In addition, 700 scale samples were
taken for age reading reference. Late in June, Mr. Webster tagged
500 mackerel at Provincetown., There were but 5 returns, all locsal,
within 1 week.

Preliminary studies of the 1938 catch show that the 1936 year class
made large contributions to the fisherv, with the combined groups of
1934 and 1933 next in importance. Detailed analysis of these data
will be undertaken in 1939.

The present tendency of the seining fleet to extend both ends of
the season may make necessary some changes in methods of deter-
mining abundance. For furthering studies of hydrographic condi-
tions, it appears advisable also to obtain a more representative norm
of coastal surface water temperatures. If temperature be a real
factor affecting the availability of mackerel, some measure of its
significance must be found. Although some advance in the solution
of these problems can be made with our present facilities, expansion
is necessary in order to solve others. Direct evidence is needed of
the fate of certain year classes which decrease in availability faster
than others. The cause may be heavier mortality or mass changes
in habitat throngh migration. A large-scale tagging program is
needed to determine this point. Further study is needed also for an
understanding of the relationship between the mackerel catch by
purse seiners and pound nets in the same locality. Catch statistics
alone are insufficient, since it is necessary to learn when these two
types of gear sample the same or different populations and why.
The aid of part-time assistants at strategic points is needed to collect
such information.

The mackerel problem now appears to involve more than a study
of year-class recruitment and mortality. TEvents of the past 2 years
have emphasized the need for particular knowledge of oceanic condi-
tions affecting the mackerel fishery. In view of these facts, it is
believed inadvisable to attempt forecasts of future abundance until
facilities for determining these conditions are provided.

FLOUNDER

In 1935, the last year for which complete figures have been com-
piled, the total North Atlantic catch of all species of flounders
amounted to about 39,000,000 pounds, and was worth approximately
$1.500,000. Five species compose the bulk of the catch. They are:
(1) Lemon sole (Pseudopleuronectes dignabilis Kendall) ; (2) gray
sole or witch (Glyptocephalus cynoglossus Linnaeus); (3) winter
flounder or blackback (Pseudopleuronectes americanus Walbaum) :
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(4) dab (Hippoglossoides platessoides Fabricius); and (5) yellow-
tail (Limaenda ferruginea Storer.) In addition, the fluke (Para-
lichthys dentatus Linnaeus), the four-spotted flounder (Paralichthys
oblongus Mitchill), and the smooth flounder (Liopsetta putnami
Gill) are landed in some quantities. Because of variations in life
histﬁlry and habitat, each of these species represents a different
problem,

Studies of winter flounders previous to 1938 were confined largely
to tagging experiments, In 1931, R. A. Nesbit tagged a number of
flounders at Woods Hole and devised the present methods of flounder
tagging. Returns indicated that the winter spawning population
dispersed in various directions during the spring and summer, and
that long migrations were undertaken by some individuals. In the
following winters many of these tagged flounders were recaptured
at the original tagging area. During 1937, a number of fish were
tagged in Rhode Island and in Great South Bay, Long Island. The
recoveries from these experiments indicated a high intensity of
recreational fishing. As before, returns indicated a dispersion from
the tagging point. Little migration from Rhode Island waters
occurred, a few fish being recovered in the Nantucket region. Sig-
nificant numbers of fish tagged in Great South Bay were recovered
at considerable distances from the tagging area, some individuals
being taken as far away as Nantucket Shoals.

In January 1938, Milton J. Lobell began an intensive study of
the flounder fisheries of the North Atlantic area. The most pressing

roblem facing this investigation is to determine whether a decline
in abundance is in progress. If the decline jis serious, the reasons
for it must be found and methods developed for a more efficient
utilization of the stock. Determination of the total catch and catch

er unit of effort must be made to cover as long a period as possible
in order to determine the condition of the stock and the fluctuations
in the fishery. To find the reasons for fluctuations in abundance
or availability, various biological factors must be studied. These
include the racial composition of the stock, age and growth, migra-
tions, and many other problems that affect the abundance and avail-
ability of the species.

Statistics.—The first available ficures for the North Atlantic
flounder fisheries are for the year 1887, During this year a total
catch of about 2,500,000 pounds was recorded. The peak year for
flounder landings occurred in 1928, when approximately 51,000,000
pounds were reported. The years 1929 and 1930 were also important,
since landings of about 49,000,000 pounds were made in each of these
years. Although the value of the fishery cannot be accurately deter-
mined for the earlier years, in more recent times a basis of esti-
mation is furnished by the value of flounders landed at the three
rincipal New England ports, Boston and Gloucester, Mass., and

ortland, Maine. In 1928, a 10,500,000 pound catch landed at these
ports was valued at $511,296. Since the total reported catch in
1928 for the whole region was about 51,000,000 pounds, or approxi-
mately 5 times as much, it can be conservatively stated that the value
of the fishery was well over $2,000,000.

The catch by species was given for the first time in 1937 in the
statistical reports of the Bureau for the three principal New Eng-
land ports. Gray sole landings were almost 8,000,000 pounds;
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yellowtail about 4,000,000; lemon sole, 2,500,000; dabs, 2,500,000; and
winter flounders siightly over 1,000,000 pounds. These figures, how-
ever, are not indicative of the total amounts landed by the entire
fishery, or even of the proportions of the catch contributed by each
species in New England and New York. Contrary to the situation
prevailing north of Cape Cod, the bulk of the flounder catch south
of the Cape is composed of winter flounders. Annual canvass
fizures for this area showed a decided decline, the Iandings having
dropped about 37 percent from 1930 to 1935. Fishermen and dcalers
report a definite decrease in the average size of the fish. During
the past 5 years an enormous sports fishery for winter flounders has
developed south and west of Cape Cod, and particularly in Long
Island. In some places the catch equals or even exceeds that of the
commercial gear. In view of the decline of commercial catches of
the winter flounder and the rising importance of the sports fishery,
the work of the flounder investigation has been concentrated on this
species.

pDetuiled and accurate statistics of the catch of winter flounders
are not available for past years, owing to the fact that all species
landed were lumped together, with no record of seasonal occurrence
or grounds fished. In 1938, however, the Market News Service, with
offices in Gloucester, Portland, Boston, New Bedford, Province-
town, and New York City, was able to furnish more complete and
detailed statistics than could be procured formerly. In addition, the
State of New York, through its Long Island Survey, collected much
needed and detailed information on its fisheries. The State of Maine
will adopt a statistical system in the early part of 1939, and other
New England coastal States are expected to undertake a like pro-
gram. With cooperation from these States, it will be possible to
obtain more satisfactory data in the future.

Tagging.—In cooperation with the States of New York and Con-
necticut, about 2,000 flounders were tagged in Long Island Sound
and in a number of localities on Long Island. Fish were tagged in
Great South Bav, Great Peconic Bay, Gardiners Island Sound, Port
Jefferson, and Huntington Harbor in New York waters. In Con-
necticut, tagging of the local stock was conducted in the Mystic
River and of the breeding stock at the Noank Hatchery. As in
previous experiments, the twin disk celluloid tag was used. These
were fastened just posterior to the head and below the dorsal fin
of the fish by means of nickel pins.

These experiments yielded valuable information on the movements
of flounders and the Trelative intensity of the commercial and sport
fisheries. The peaks of returns occurred from April to May and
from October to November, indicating either that the fish were more
available at that time or that fishing was more intensive. In general,
an offshore movement in the spring and an inshore movement in the
fall oceurred. Summering concentrations in the Block Tsland region
were composed of individuals from Long Island, Connecticut, Rhode
Island, and the south shore of Cape Cod. Recoveries from Nan-
tucket Shoals suggest that the offshore banks may be partially popu-
lated with fish from inshore grounds. Although a general disper-
sion of fish was indicated, evidences of directional migrations also
occur, since it was found that in a number of cases minimum speeds
of over 4 miles a day were recorded. The recovery of a large num-
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ber of tags by recreational fishermen indicated that this type of
gear took almost as many fish as the commercial gear in the tagging
areas. Since year-round recoveries were made near the tagging local-
ity, while seasonal recoveries occurred from points relatively far
removed, it may be concluded that racial types, or at least groups
with differing swmmer habitats, exist.

Age and growth.—Scale samples from Long Island flounders col-
lected by the Long Island Survey and from Narragansett Bay, sup-
plied by the Narragansett Marine Laboratory, were prepared, read,
and the results partially analyzed. Particular attention was paid
to the Long Island collection, since these data will be of value in con-
nection with the survey conducted by the State of New York.

It was found that length frequencies, except for the 0-group and
to some extent for the I-group, were useless in determining ages of
flounders because of the multi-moded character of the length fre-
quencies of fish other than the 0-group. FExamination of the scales
proved to be more enlightening, although the reading of some scales
was complieated by false checks, double checks, and regeneration
marks. Comparison of age and length availed but little, since often-
times fish with two definite checks might be larger than fish with
three definite checks, even in the same sample. In addition, it was
found that females were consistently larger than males of the same
age. Samples from one area showed growth rate differences when
compared to smuples from other regions. This evidence definitely
mdicates that the population of flounders is composed of groups with
varied growth rates and possibly different habits in other respects.
In general. the size at each age is: End of first year, 4% inches:
end of second year, T1% inches: end of third year, 974 inches; end
of fourth year. 1134 inches; end of fifth year, 13 inches; aud end of
sixth year, 1334 inches.

Races—In addition to positive evidence of the existence of sepa-
rate races from tagging recoveries and age and growth studies, exam-
ination of the characteristics of juvenile fish also indicates that dif-
ferences exist. These differences are in the length-width ratio, degree
of twist in the snout, angle of head profile, location of the eyes, and
ratio of head length to total length. Preliminary findings suggest
two types of flounders: A thin, narrow-bodied type with the snout
sharply twisted, a low head profile and a large head: and a rela-
tively thick. wide-bodied type with a straight snout, high head pro-
file. and small head. It is thought that these two types represent the
offshore and inshore races, since both groups are known to spawn
in the smine general areas.

These general lines of investigation will be continued in the future,
with emphasis on the collection of detailed and reliable eatch statis-
ties and on a thorough study of the life history.

ANALYSIS OF GROUNDFISH ABUNDANCE

Analysis of groundfish abundance was undertaken early in 1938,
under the direction of Dr. George A. Rounsefell. TFor some time the
need of this work has been increasingly apparent because of serious
problems created by this rapidly expanding fishery.

New Iingland landings of fish and shellfish from 1930-35 (exclud-
ing 1934 for which figures are not available) have averaged
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611,000,000 pounds annually, of which 437,000,000 pounds consisted
of the various species of groundfish. Fiuctuations in the abundance
of haddock, which comprised about 45 percent of the catch during
the above period, have been determined as part of a biological study
of the species, but no information has been available concerning the
other species—cod, pollock, hake, cusk, wolffish, whiting, hnfibut,
rosefish, and the various flounders. During recent years the industry
has been developing markets for all species, bringing about a marked
change from former years when boats sought only haddock, and
took other species but incidentally. This means that the total catch
of any one species is now partin]{; dependent on the abundance and
market value of the others.

Various other factors must be considered in an analysis of ground-
fish abundance. For example, in a fishery that draws upon several
species, the relative abundance of any one species is not necessarily
indicated by the average catch of that species per unit of fishing
effort. The average catch must be qualified by such information as
the depths and grounds fished and the quantities of other species
caught, so that it is clear whether the fishing effort was directed to-
ward the catching of the species In question, or whether the average
cited is merely of catches made incidental to the pursuit of another
species,  For example, the vessels seeking rosefish trawl exclusively
in the deeper waters, around 70 to 100 fathoms. Only an occasional
rosefish is taken in shallow water, and these fish are not caught in
conunercial quantities at medium depths. Therefore, a low catch of
rosefish per mnit of effort in shallow-water zones would not indicate
a low abundance of rosefish in general. As another example, al-
though the gray sole is taken to some extent at lesser depths, the
bulk comes from certain types of bottom in the deeper water. The
lemon sole, on the other hand, is abundant only in shallower areas.
These differences in habitat have raised several problems of analysis,
the solution of which is treated more fully below.

Another major problem is the study of the changes in the fishing
fleet in respect both to numbers and to size and type of vessel, in
order to gain a measure of the total fishing eflort expended. For a
greai many vears nearly all of the groundfish were taken with hook-
and-line, but in the last 20 years there has grown up a huge and
expanding otter-trawl fleet. At the same time, the number of line
trawlers has gradually decreased until they are now a minor factor
in the fishery. Changes in the vessels affect not only their efficiency
in respect to their chosen type of gear but also their adaptability to
other gears. Many vessels are so constructed that it is possible to
shift to whatever gear is producing the greatest monetary reward at the
moment. This adaptability means that there exists a great potential
capacily to take any particular species.  Although this capacity is
seldom exercised to any great extent, owing to an cconomic balance,
the ability to shift fishing effort from one species or fishing bank to
another must be realized and fully considered before judging the
effect upon any species of changes in the abundance of another.

The total catch during this period of expansion has remained at a
high level, owing prineipally to two developments in addition to the
increase in number and efficiency of the fishing vessels. One impor-
tant factor in maintaining the poundage has been the shift to other
species, such as the rosefish. From 1930-35, this species contributed
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but 4,000,000 pounds a year, but in 1936-38 it averaged over 60,000,000
pounds. The rosefish is now sold throughout the Midwest and South
as frozen fillets of “ocean perch.” Another factor has been the in-
creased dependence of the vessels on the banks off the Nova Scotian
coast. Kven if these banks can stand considerably more fishing,
their distance from port means greatly increased cost of production.
In the ]l)ast few years there has been a great increase in the amount
of trawling in deeper water, out to the 100-fathom curve and beyond,
because of the demand for rosefish and gray sole. Since most of the
available banks and most of the commercially abundant species are
now being fished, it becomes increasingly clear that the future of this
huge fishery depends upon utilizing the present banks and species
to the best advantage.

The main problem then is to assess the three variables, total catch,
fishing effort, and abundance, in order to determine for each species
whether it can yield larger quantities or whether it has already
reached the point where an increase in yield will give a larger pro-
duction only at the expense of the future.

For this task the investigation has access to the following records:
The poundages landed by species by each vessel for each trip from
1918 to date at Portland, Gloucester, and Boston (except for Boston
landings at T Wharf) are available. For the vessels of over 50
gross tons, the actual weighed-out weights are given, but for the
smaller vessels (5 net to 50 gross tons) the Boston records and some
of the other records are hailed weights (i. e., estimates of the catch
made by the captain when the trip is put up for sale at auction.)
Since 1928, each slip also shows the type of gear the vessel employed
in making the catch,

The record of the total annual catch by species of each fishing
vessel (i. e., boat over 5 net tons) in New England since 1928 has
been made available through the cooperation of the Division of Fish-
ery Industries. These records are obtained by canvassing the fisher-
men themselves once a year to determine their catch. These records
also show the gear used by each vessel, and, when more than one
type is used, it shows the amount of each species caught by each
type.
ySince 1932, the haddock investigation has maintained a man at the
Boston Fish Pier to interview the captain of each groundfish vessel,
of over 50 gross tons, each time the vessel lands. These interviews
give the day and hour of departure from and arrival at the pier, the
locations fished by rectangles covering 10 minutes of latitude and 10
minutes of longitude, the depth fished, the proportion of the fishing
time spent on each bank, and the proportion of the fish caught on
each bank.

Analysis of abundance—The methods used in analyzing these rec-
ords for the haddock investigation are in general applicable to the
groundfish analysis (which will in the future include the portion of
the haddock investigation dealing with abundance), but had to un-
dergo certain modifications on account of the tremendous mass of data
to be handled and the differences in habits between the various species
to be studied.

Through a project of the Works Progress Administration it was
possible to obtain several needed assistants. The large accumulations
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of catch-record receipts for the 21 years from 1918-1938 have all been
sorted by month according to vessel and type of fishing gear, and
filed so as to be readily accessible.

Using these records of landings in conjunction with the informa-
tion obtained at Boston from interviews with fishing vessel captains,
the relative abundance is being calculated for each species for the
7-year period 1932-38 from records of selected groups of otter traw-
lers. The procedure followed by the haddock 1nvestigation of
subtracting running time of the vessel to and from the fishing banks,
as well as time lost by bad weather, etc., in order to calculate the
time spent in fishing on each bank, has been retained.

In order, however, to take care of the differences in the depth
habitat of the various species, the banks have been divided into three
depth zones, namely: Shallow, 0-30 fathoms; medium, 31-60
fathoms; and deep, over 60 fathoms. The allocation of catches into
depth zones has been simplified by using the 10-minute unit area rec-
tangles mentioned above.

The increased fishing for rosefish and gray sole in the deep zone
within the past 3 years, the inauguration of depth zones, and the
analysis of additional data concerning fishing grounds obtained since
1936, made it advisable to revise the statistical subarea boundaries
in International Areas XXI and XXII. These were reoutlined on
the basis of 39,632 days’ fishing, in the varlous unit areas. Three
subareas were eliminated from Area XXII by amalgamation and
many minor adjustments were made in an attempt to simplify the
analysis of the data by adjustin the boundary lines to the natural
fishing concentrations. The hunﬁling of this large mass of data has
been simplified by the use of cards which permits wide latitude in
the grouping of areas or depths, and is invaluable in the assembling
of the material for correlations.

The current analysis of these data, starting January 1, 1939, will
be tabulated by the punch-card system that has been used for some
years by the Bureau in the preparation of the monthly bulletin on
ihe landings at Boston, Gloucester, and Portland by type of gear,
species, uns fishing bank. The punch card has been revised and the
depth zone and calenlated fishing time added to the information pre-
viously punched. Mr. Bearse interviews the vessel captains, and, by
means of these interviews, supplies the Division of Fishery Indus-
tries’ agent with these additional data. By this means it will be
possible to obtain current data on abundance, which, despite its use-
fulness, is available for very few fisheries.

Total catch by areas—A knowledge of the relative annual abund-
ance does not permit any estimate of the productive capacity of a
stock of fish without information on the total catch.

The landings of fishing vessels of over 5 net tons at Portland,
Gloucester, and Boston (except for Boston landings at T Wharf)
are shown both by type of gear used and by the subareas (fishin
banks) where caught, in the monthly bulletin of the Division o
Fishery Industries. However, these comprise but 65 percent of the
New England groundfish landings.

The only records of total catch available for New England have
been those of the Bureau’s annual canvass; but, besides not being
taken in some years, they cannot achieve a high degree of accuracy
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because a large share of the individual fishermen from whom the
estimates are obtained do not keep accurate records. In addition to
this disadvantage, the annual ecanvass totals do not show either the
season at which the catch was made, or the banks from which it was
derived.

In cooperation with the Division of Fishery Industries and other
members of the North Atlantic staff, an attempt has been made to
encourage the New England States to install systems of collecting
more complete and accurate statistics than those now available. One
of the best systems for collecting such statistics is the use of triplicate
receipt books by every fish buyer. so that a copy of each purchase
showing the weighed-out poundage of every trip is available to the
dealer, the fisherman, and the State. Such a system has been in
use in California since 1915 and has been eminently successful.

The State of Maine inangurated such a system on January 1,
1939, and the Bureau is aiding in getting it under way. Other New
England States also are becoming more interested in obtaining better
statistics of their fisheries, and the Bureau is encouraging and co-
operating in the installation of such systems.

The fact that a fair share of the New England groundfish catelt
not landed at the three principal ports is caught in the inshore areas
(as opposed to the large quantities from the offshore banks landed
at the three ports) is shown by a preliminary analysis of the annual
canvass vessel schedules which has revealed a large fleet of small
vessels operating largely in shallow, inshore waters, and fishing
primarily for flounders. These small flounder vessels are most nu-
merous south of Cape Cod, although some land at Boston and
Gloncester and along the coast of Maine. The catches of these
smaller, inshore vessels will be analyzed by the flounder investigation
as they will necessarily have to be correlated with the life-history
findings,

Composition of the fishing fleet.~The fishing vessels have under-
gone many changes in size, power, and type. As explained above,
these changes in the number and type of the fishing vessels must be
known if one is to judge either the relative difference in annual
fishing eflort or the potential fishing effort that can be unleashed in
any particular direction whenever economic conditions warrant.
Furthermore, without knowledge of the total fishing effort, it is not
safe to assume that the relative catch frem year to vear of a partie-
ular amount of fishing effort is not influenced by differences in the
amount of competition with other vessels fishing the same grounds.

Since 1928, the weigh-out schedules for vessels landing at the
three principal New England ports have given the type of gear used
in making each catch. These data (available for over 700 vessels)
are being analyzed to show the number of vessels of each size and
tvpe of gear that fished during each month over this period of 11
years. A preliminary tabulation of a few of the years during which
New England annual canvass data are available, showed over 260
additional vessels that landed only at minor New England ports.
These latter vesels were chiefly small inshore flounder trawlers and
gill-net boats, although a few fair-sized vessels are included from
Provincetown and New Bedford.
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MIDDLE AND SOUTH ATLANTIC FISHERY INVESTIGATIONS
R. A. NEesprr, in charge

In Progress in Biological Inquiries for 1937 it was pointed out that
the fisheries of the Middle and South Atlantic States offer an oppor-
tunity to benefit from scientifically controlled management. Increases
in the amount of gear operated have diminished profits by increasing
the cost of fishing and decreasing the yield. The problem of corvect-
ing excessive fishing and waste of small fish cannot be solved by
individual fishermen. The responsibility rests on conservation ofh-
cials, State and Federal, to advise fishermen what corrective measures
they must support in their own interest.

The reduced abundance which has resulted from overfishing has also
aused widespread dissatisfaction among anglers.  Many of themy,
made impatient by the long delay in devising and adopting sound
conservation measures, are advocating drastic curtailnent and even
elimination of commercial fishing for certain species.  Legislation to
this effect has been introduced n several State legislatures. Other
anglers recognize that most marine species are capable, under sount
management, of supporting a prosperons commercial fishery without
detriment to angling interests, and are supporting the Bureau and
State conservation organizations in their efforts to serve the common
interests of commercial producers, anglers, and the consuming public,

The problem is twofold ; to determine what measures ave needed and
practicable, and to provide for a unified or coordinated means of
putting them into effect. The Council of State Governments is spon-
soring a proposal to provide for the necessary cooperation in research
and administration through an interstate advisory body created under
the provisions of an interstate compact. Preliminary meetings were
held during the year and a committee is preparing a draft of a
compact for consideration by the several States and by Congress.

As in 1937, the courtesy of the University of Maryland in furnish-
ing laboratory facilities at College Park, and of the Charleston
Museum for similar accommodations in Charleston, S. C., is gratefully
acknowledged.

SIIORE FISIIES

During 1938 the study of the shore fishes of the Middle Atlantie
States was continued by William C. Neville. These investigations
consisted principally of observations on the winter trawl fishery off
the Virginia Capes, and cooperation with New York State in a
biological survey of the marine fishes of Long Tsland.

Long Tsland Sureey—The Bureau participated in the Long Tsland
Survey at the request of the New York State Conservation Depart-
ment, acting principally in an advisory capacity. M. Neville, who
was assigned as the Bureaw’s representative, spent most of the period
from January to December on Long Tsland assisting the New York
State biologists in the sn]l)m‘vision and conduct of this work., Mr.
Nesbit also served in an advisory capacity and Milton J. Lobell gave
active support in certain phases of the st udy of the winter flounder.
Mr. Neville assisted in the preparation and editing of a report on re-
sults of the survey, Mr. Nesbit preparing the section on squeteague



24 U. S. BUREAU OF FISHERIES

and Mr. Lobell that on the winter flounder. The Bureau assigned the
Phalarope 11, with Joseph Armstrong as engineer, from the Woods
Hole, Mass., station to Long Island from May 1 to July 1. This boat
was used in a survey of the young fish populations of the bays and in-
shore coastal waters of that region. Some scientific equipment and
miscellaneous supplies were also furnished by the Bureau.

The main objectives of the Long Island survey were: (1) To pro-
vide information that could be used as a reliable basis for improving
or maintaining good fishing insofar as the factors affecting the sup-
ply are controllable, and, (2{ to determine by a census of fishing
activities the recreational and commercial value of the marine dis-
trict of Long Island to the citizens of New York State. Particular
attention was given the winter flounder and squeteague because of the
primary importance of these species to anglers and commerecial fisher-
men, Other [;opular species as the fluke, striped bass, porgies, sea
bass, tuna, and swordfish were given such study as 1 year’s observa-
tions would permit. Fortunately, the information given by the 1938
survey is supplemented by results of similar study made by the
Bureau during the past 10 years. Consequently, for some species,
more definite conclusions could be drawn than otherwise would have
been possible. Definite recommendations for the conservation of sev-
eral species and for additional study of other species have been in-
cluded in the report to be published by the New York Conservation
Department.

Scup.—This species appears to be successfully withstanding the
year-around activity of fishing which has resulted from the rise of
the winter trawl fishery beginning about 1930, supplementing the
summer fishery which has been operating on a large scale throughout
the Middle Atlantic States since about 1900. Major fluctuations in
the catch of scup have resulted more from variations in the success
of reproduction than from fishing activities. A major increase in
abundance occurred throughout the Middle ‘Atlantic States beginning
in 1929 and has continued in most of the subsequent years to date.
This increase has been due largely to a series of successful spawning
scasons beginning in 1927. Some waste of the supply is occurring
because of prevailing fishing practices which permit the destruction
of undersized and unmarketable sizes of fish. Correction of this abuse
is difficult because the species is caught simultaneously with a variety
of other fishes and by several different types of gear. Saving of scup
by appropriate modifications of gear to insure the release of a large
percentage of the small fish in good condition would probably involve
a loss by @illing or escapement of marketable sizes of other kinds of
fish of equal or greater value.

Progress on the report dealing with the causes of fluctuations in
abundance of this species during the past years along the Middle
Atlantic coast has been temporarily interrupted by Mr. Neville’s
assignment to the Long Island Survey. It isexpected that this report
will be completed during 1939.

Winter trawl fishery—The vear 1938 marked the seventh anniver-
sary of the commencement of the winter trawl fishery off the Virginia
Capes. Beginning about 1931, the fishery has expanded rapidly. The
total catch of the principal fishes—namely, sea bass, fluke, porgies,
and croakers—has risen from approximateiyy 4,500,000 pounds in 1931
to over 19,000,000 pounds in the past few winters. The fleet has
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mereased from approximately 30 vessels In 1931 to over 125 vessels
in 1938 and includes, in addition to local vessels, boats from New
Jersey, New York, and Massachusetts., Landings are made mostlf'
in Virginia and, to a lesser extent, in New Jersey and New York
City.

The economic importance of this winter trawl fishery has increased
since its beginning in 1931 through the creation of new market out-
lets for its production, particularly in the Southern States. This
activity has also affected the distribution of numerous fishery prod-
uets and introduced keen market competition with other distributing
and production points, particularly in the Middle Atlantic States.

The activity of the winter trawl fishery is of biological significance
in the probable effect it may have on the supply of those species
that comprise its catch. To date there is no evidence that the winter
fishery has caused any significant decline in the supply of scup.
A reasonable doubt, however, exists as to whether the sea bass and
fluke can withstand successfully the combined withdrawal of the
winter and summer fisheries. Continued decreases in the catch per
unit of effort for both species in most of the recent years and a similar
reported decline in the summer fisher, indicates a diminishing supply,
probably from actual decreases in a undance. It is recognized that
the winter traw] fishery may not be wholly responsible for this diminu-
tion in the catch but that the activity of the sport and commercial
cummer fisheries may also be contributing to the reported decline.
A detailed study of fluke and sea bass, based on observations of the
summer and winter fisheries, is therefore recommended to determine
the cause of this decline and what corrections for restoring higher
levels of abundance are necessary.

ANADROMOUS FISHES

Striped bass.—In 1938 two important reports dealing with the life
history and conservation needs of this species were submitted for
publication. Dr. Vadim D. Vladykov submitted to the Maryland
Conservation Department a report on his investigation in Chesapeake
Bay in 1936 and 1937, and Dr. Daniel Merriman subniitted to the
Bureau his report on studies begun in 1936 under the auspices of the
Connecticut Board of Fisheries and Game, and continued in 1937
and 1938 with the cooperation of the Bureau and several Atlantic
Coast States.

The following are the principal results of these studies: The striped
bass is subject to year-class dominance. When successful spawning
occurs, as it did in 1934 in Chesapeake Bay, not only are local stocks
greatly augmented, but, as a result of migration, abundance is greatly
Tnereased along the coast from New Jersey to southern New England,
and even in the Gulf of Maine. Since the large brood of 1934 was
produced in a year when spawning adults were scarce, it is doubtful
whether increased numbers of spawners should be the primary object
of conservation measures. Catch records and studies of age com-
{)osition of the catch indicate that the numbers of such successful
yroods diminish rapidly. For example, the 1934 year class yielded
only about one-fourth as many fish in 1937 as in 1936. Tagging ex-
seriments indicated that the fishery accounts for most of the decline.

rotection of striped bass until they reach a length of at least 16
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inches, measured to the fork of the tail (approximately 171, inches
over all), would lead to greater yields and larger profits from each
brood, whether large or small. The number of fish reaching spawning
size would also be increased.

Shad.—In marked contrast to the striped bass, the principal prob-
lem in shad conservation is maintenance of an adequate spawning
reserve. Although pollution and obstruction of rivers have donbtless
contributed to failure of reproduction, the decline in yield of more
than 80 percent during the present century has not been limited to
polluted or obstructed streams. On the contrary, some almost un-
polluted rivers, such as the Edisto River in South Carolina, have been
severely depleted and a fine recovery has been observed in the pol-
luted Hudson River. This recovery is attributed to regulations
limiting fishing to 4 nights a week and closing spawning areas to
fishing.

In order to extend to other localities the benefits of the experience
in the Hudson it is necessary to know the approximate spawning
escapement there and to devise means of matching it substantially
elsewhere,

Studies in 1938 indicate that the fishery removed somewhat more
than 50 percent of the run. Of 196 shad tagged in Sandy Hook Bay
in April, 53 percent were taken during the season in the river. Since
tagging experiments usually underestimate fishing intensity it is
probable that the fishery removed somewhat more than the indicated
percentage.

As a cﬁock on the estimate of fishing mortality by tagging experi-
ments, scales were examined for spawning marks in 1938 to estimate
the percentage of that year’s catch contributed by fish which had
escaped the fishery in 1937. On the basis of the reported catch in
1937, and assuming a fishing mortality of 60 percent, approximately
1,667.000 fish should have entered the river in 1937. O; these, about
1,000,000 were caught and 667,000 escaped. Assuming 10 percent
mortality among these after they left the river, about 600,000 would
he expected to return in 1938. "From preliminary estimates of the
catch in 1938 it appears that the total run to the river was about
1,250,000 fish, Of these about 600,000, or 48 percent, would be “re-
peaters” or fish which had escaped the fishery and which had spawned
in 1937. Forty-six percent of the scales collected in 1938 bore spawn-
ing marks indicating that they had spawned in 1937, certainly in
very good agreement with the expectation from the above estimate.

Similar collections of scales have been made in other rivers where
depletion is greater. As might be expected, the percentage of scales
having spawning marks is much lower, but, until records of the catch
for 1937 and 1938 are available, the percentage escapement in 1937
cannot. be estimated.

Because of the importance of reproduction in shad conservation a
careful ecological study of the early life history is being made by
John C. Pearson and Louella Cable. "Tn 1938 intensive work was done
in the Edisto River in South Carolina and it is expected that these
studies will be extended to other rivers in 1939. In these studies
especial attention is being paid to estimating rates of mortality at
varlous stages in the early life history, at various levels of abundance
of young, and under various conditions of temperature and volume
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of river flow. For example, in 1938 most of the eggs taken in the
plankton were dead. This may merely represent oversampling of
the surface levels, for all plankton collections were made by surface
nets.  Further observations will be made in 1939 using bottom nets.

Such observations are expected to be of great value In estimating
the optimum spawning escapement and also as a basis for estimating
the most suitable size for releasing young shad produced in hatcheries.

Mr. Pearson conducted experiments in rearing shad fry in bass
ponds at the Edenton, N. C., and the Orangeburg, S. C., Hatcheries, At
the former station 6,500 young shad grew to a mean length of 35 mm.
(134 inches) in 35 days in_April and early May. The pond was
drained and an attempt made to rear a second lot in the same pond.
Only 500 fish sm‘vive(g It is not known whether this was the result
of diminished food production during the summer or to the activities
of predators accidentally introduced.

As a working hypothesis for the shad investigation, it has been
assumed that the majority of the shad return to the river in which
they were spawned. The correctness of this assumption is being
{ested from several angles. The tagging experiments which were
intended primarily to measure fishing intensity will also indicate
whether adult shad seek the same river each time they spawn. (Five
shad have been recaptured, after a lapse of a year, in tfle same river
or in extuaries en route.) Vertebral counts of adult shad are being
compared with those of juveniles taken in connection with the early
life history studies. The scales of adult shad from each of several
rivers are being compared with those of young shad. Marked differ-
ences have been noted in the size and appearance of the stream-
growth portion of the scales from different rivers, but until data
From other years are available it cannot be determined whether these
differences are characteristic of each year’s brood in the individual
streams. Atftempts to tag juveniles have been unsuccessful thus far,
but further experiments are planned.

SHRIMP INVESTIGATIONS
MirtoN J. LINDNER, in charge

With an annual catch uvﬂ:uging well over 100,000,000 pounds, the
shrimp fishery is the most 1mportant marine food resource of the
South Atlantic and Gulf States. The Shrimp Investigations are
designed to provide a thorongh knowledge of the life history, migra-
tions, ecological relationships, and abundance of this first-ranking
marine organism of the Southern States as a basis for its intelligent
conservation.

All the members of the scientific staff which, in addition to Mr.
Lindner. includes William W, Anderson and C. Howard Baltzo,
have heen associated at different times during the year with each of
the various field investigations undertaken. In addition to the
Bureau employees, Albert Collier, Marine Biologist of the Texas
Game. Fish, and Oyster Commission, has been actively engaged in
conducting a cooperative research program in Texas under the gen-
eral direction of Mr. Lindner. The Louisiana Department of Con-
servation has continued to furnish office and laboratory space in
New Orleans for the headquarters of the investigation. In October,
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Commissioner Rankin, of the Louisiana Department of Conservation,
kindly arranged to supply more spacious quarters for the staff and
collections at 336 Chartres St., New Orleans, L.a. The city of Gulf-
port, Miss., has continued to furnish dockage space for the Pelican
and a storage room for equipment. Arrangements have been made
with Dr. A. E. Parr, of Yale University, for analyses of the water
samples, and with Dr. Dana Russell, of Louisiana State University,
for analyses of the bottom core and mud samples taken during the
cruises of the Pelican.

In the course of the shrimp investigations, which have been under
way since 1931, it has been found that the common shrimp spawns
during the spring and summer in the open waters of the Atlantic
Ocean and the (,J"zu]f of Mexico. The eggs are not carried by the
female but are extruded directly into the water. The young enter
the inland waters at an early stage in their development. The exten-
sive inland water areas of the South are the nursery grounds of the
shrimp, where the young feed and grow. Those young not success-
ful in reaching the nursery grounds perish. As the immature
shrimp increase in size they gradually leave the nursery grounds and
return to the ocean. The growth rate of the shrimp 1s quite rapid,
and by mid-June or July, depending upon the locality, the young
are of sufficient size to appear in the commercial fishery. By Sep-
tember, practically the entire catch is composed of these immature
shrimp, for the adults disappear from the fishery as spawning
progresses. Sexual maturity is attained in 1 year. The movements
and behavior of the shrimp are affected by temperature, salinity, and
tides.

Tagging experiments have demonstrated that shrimp are migra-
tory. During the fall and winter the larger shrimp move south
along the Atlantic coast from North Carolina, South Carolina, and
Georgia into the waters off the coast of central Florida. In several
instances tagged individuals have been picked up more than 300 miles
from the place of release. The smaller shrimp, however, tend to
remain in local waters and are not subject to such extensive move-
ments.

In the Gulf of Mexico it was suspected that the larger shrimp,
from the Louisiana coast at least, move off into deeper waters during
the winter. With a suitable vessel and the proper equipment it was
considered highly probable that a new winter fishery could be de-
veloped off the Louisiana coast. The Felican was transferred to the
Shrimp Investigations in 1937 for this purpose, but, owing to lack
of funds, operation of the boat was deferred until January 1938.

The major program of work undertaken during the year falls into
three general categories, namely: Offshore scouting operations with
the Pelican in the Gulf of Mexico, tagging experiments along the
Atlantic coast and the Louisiana coast, and ecological studies in
Texas.

OFFSHORE OPERATIONS

Among the results of the 1938 investigations, the event of out-
standing importance to the commercial fishery was the discovery of
a winter concentration aren for large shrimp off the central Lounisiana
coast. The Pelican began operations in January and operated con-
tinuously until June, when the loss of the trawling cable necessitated
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a lay-up of 1 month for replacement. The boat was again placed in
operation in July, but was laid up for engine repairs and for the
duration of the dangerous hurricane season from August through
October. Operations were resumed for a short period in November.

The offshore area from Mobile, Ala., 60 miles north of Brownsville,
Tex., was covered with the Pelican. In this region 402 trawl hauls
were taken and 96 hydrographic stations were occupied. From each
haul observations were made on the quantity, sex, length, and gonad
development of the shrimp. At the hydrographic stations tempera-
ture and salinity observations were secured for various degths, and
core-tube and Petersen grab samples were obtained for study of the
types of bottom and organisms present. Trawling was donme in

epths up to 180 fathoms. It developed during the course of the
work that a small 9-foot trawl, towed at full speed, was admirably
suited for scouting. As much as 8 gallons of shrimp have been taken
with this gear in a half-hour haul.

That a winter concentration point for the larger common shrim
occurs off the Louisiana coast, in the region between Ship Shoa
Buoy and Trinity Shoal Buoy, is quite evident from the data col-
lected with the Pelican. As a result of the discovery of this area by
the Bureau, boats operating from Morgan City, La., initiated a com-
mercial ﬁshel('ly based on this offshore group of shrimp. A number
of the Florida shrimp boats, which are better suited for offshore
operations than the smaller and less seaworthy Louisiana craft, have
migrated to Morgan City and Berwick, La., and have developed this
fishery to one of considerable magnitude,

No shrimp concentrations of any significant size were found be-
tween the Alabama coast and the mouth of the Mississippi River.
Off Texas during April the common shrimp appeared to be scattered
about the 10-fathom contour, but with no evident heavy aggrega-
tions. The less-abundant grooved shrimp was found in depths u
to 70 fathoms but no commercial concentrations were encountered.

Tnasmuch as a considerable amount of offshore work remains to
be done in the Gulf, it is planned to continue these operations during
1939. The region between Mobile, Ala., and St. Marks, Fla., should
be covered to determine the depth distribution of shrimp in this area
and whether or not commercial concentrations occur. The Texas
coast should be scouted as far south as the Mexican border during
midwinter. The fishing grounds between Ship and Trinity Shoals
should be covered at regular intervals during the spring, summer,
and early fall to determine: (1) The extent and duration of the
apparent onshore movement of the common shrimp during spring
and early summer; (2) the fate of the adult spawning shrimp as the
season progresses; (3) the magnitude of and the period covered by
spawning; and (4) the time that the young shrimp begin to appear
in this area after leaving the bays.

TAGGING EXPERIMENTS

_For several years tagging experiments designed to provide informa-
tion on migrations, growth rate, fishing intensity, and fate of the
adult shrimp have been in progress throughout the South Atlantic
shrimp fishing areas. Understanding of the fishery in this section
depends largely upon the solution of these problems.
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Previous tagging had established the fact that the larger shrimp
move south along the coast during winter, concentrating in the waters
between St. Augustine and Cape Canaveral, Fla. Indications of a
return northward movement had been obtained from length-frequency
distributions and prior tagging. Conclusive evidence, however, of
this return movement had not been secured.

During 1938, 3.160 tagged shrimp were released from Cape Cana-
veral to St. Augustine in Janunary, February, and March, a period
representing the height and dechine of the Florida winter fishery.
From releases at Cape Canaveral returns were secured as far north
as Fripp Island, S. C., a distance of some 250 miles. It is therefore
evident that a return movement does occur. Whether this return
movement is made at random or represents the return of shrimp to
the region where they originated has not yet been determined.

Although the larger shrimp migrate to the southward during the
winter, the small individuals remain in the local waters of Georgia.
In January, February, and early March, 1,325 shrimp from this
group were tagged and released in the area around Brunswick, Ga., in
an effort to determine whether they also are migratory. The returns
indicate that this class does not undertake any extensive movements.
Additional tagging experiments in various areas along the entire
coast would add materially to our knowledge of this group of so-
called “local shrimp.”

From April through August 3200 tagged shrimp were released
in the vicinity of Brunswick. The returns from these releases ind:i-
cate that no extensive coastwise migrations were occurring at this
season.

Because of the extensive and continuous migrations and move-
ments of the shrimp, growth determinations by length-frequency
distributions cannot {;e relied upon to present a true picture of the
rate of growth over any considerable period of time. Neither can
study of growth of confined individuals represent the true growth
rate, owning to the extreme difficulty or impossibility of duplicating
the widely varied changes in habitat that the shrimp undergo as
they increase in size. Tagging experiments, therefore, provide the
best source of information on the growth of the shrimp in its nat-
ural environment, as each shrimp is measured at release and upon
recapture. Although many data have been acenmulated, more tag-
ging is required to arrive at an accurate approximation of the growth
rate of shrimp during the different seasons of the year, and in dif-
ferent localities,

The determination of fishing intensity has long been a difficult
problem. Although the percentage of returns from tagging experi-
ments gives some indication of fishing intensity, detailed and accurate
catch statistics are also necessary. None of the States in the area
covered by the shrimp fishery has gathered catch statistics in a form
suitable f)(]n' analysis of the shrimp population density, a situation
which is particularly deplorable in view of the magnmitude of the
fishery. DBecause of the lack of funds, personnel, and regulatory
authority, it has been impossible for the shrimp staff to secure the
necessary statistics. A serious effort was made during the year to
secure voluntary cooperation of the fishermen in keeping daily eatch
records. Log books were provided to all boat captains willing to
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maintain them. Results indicate that a venture of this nature can be
successful only through frequent personal contacts with the men
keeping the logs. One shrimp cannery in Georgia kindly allowed
the transcription of its entire boat catch records from 1921 to 1937.
These records, which were copied in 1938, should be of considerable
value in tracing the progress of the central Gieorgia shrimp fishery
during its period of most rapid development.

It is quite evident from the work done so far that if adult shrimp
survive for £ or more years in any quantities along the Atlantic coast,
they must move into deeper offshore areas beyond the range of the
present commercial fishery. This important information. which 1is
lacking in our knowledge of the life-history of the common shrimp
can only be determined by thorough scouting of the offshore waters
between Cape Hatteras and Cape Canaveral. Exact knowledge,
which is not now available, of the depth distribution of the shrimp
along the Atlantic coast during the spawning season is of particular
importance in attempting to delimit the spawning areas. Tentative
plans are being made for the use of the Pelican on the Atlantic coast
after the completion of the Gulf survey.

The expansion of the offshore fishery in the Gulf has raised the
important question of whether these shrimp are of local origin or
whether they are migrants from other States, It was deemed ad-
visable, because of the urgent need for knowledge of the movements
of shrimp in the Gulf, to suspend activities at the Brunswick (Ga.)
station in the fall and transfer Launch 58 to New Orleans for tagging
operations. The first of the Louisiana tagging experiments was in-
augurated during December, when 2,300 shrimp were released
between the Mississippi River and Ship Shoal. The objective of
these experiments, which should be extended to cover the entire
fishery, is to determine the migrations, growth, age, and fishing in-
tensity of the Gulf shrimp. Tagging will be continued during the
coming year as funds permit.

ECOLOGICAL STUDIERS

The Texas Investigation is operated on a cooperntive basis with
the Coastal Division of the Texas Game, Fish and Qyster Commis-
sion. With the transfer of Kenneth H. Mosher to the Pacific Pil-
chard Investigations, the sampling of the commercial catch at
Aransas Pass was discontinued. Albert Collier, of the Texas Com-
mission, has conducted studies during the year to determine the rela-
tionship between the environmental changes and the distribution of
shrimp in Aransas Bay. What effects do temperature, salinity, tides,
currents. and food have on the reactions of the shrimp in its natural
habitat? What determines the time when young shrimp leave the
shoaler nursery grounds for Aransas Bay and later for the Gulf?
Why does the success of the commercial catch fluctuate so greatly
from day to day? Can these fluctuations be determined in advance?
Is there actually a definite distribution pattern of shrimp in Aransas
Biy, as appears to be the case from the commercial catch, and if such
a distribution is present what is the cause? These and many other

problems require solution for a better understanding and wiser util-
ization of the shrimp supply.
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Stations were established at various points in Aransas and Copano
Bays. These stations were occupied at regular weekly intervals
when the weather and availability of boats permitted. At each sta-
tion trawl hauls were made for shrimp, and temperature and salinity
observations were taken. In the fall Mr. Collier instituted a weekly
survey of the shrimp distribution in Aransas Bay. Hauls of 5 min-
utes duration were made with a small trawl in closely spaced parallel
lines across the bay. From this work it appears that the shrimp
follow a rather well-defined path across Aransas Bay in their move-
ments from the more interior nursery grounds to the Gulf. During
the coming year efforts will be directed toward determining the
fundamental reasons for this distribution,

NORTH PACIFIC AND ALASKA FISHERY INVESTIGATIONS
Dr. F. A. DavipsoN, in charge

The North Pacific and Alaska Fishery Investigations, with head-
quarters in the Fisheries Biological Station at Seattle, Wash., are
concerned chiefly with the maintenance and rehabilitation of the
salmon and herring fisheries of Alaska and the salmon fisheries of
Puget Sound and the Columbia River. All of the major investiga-
tions in progress in 1937 were continued in 1938 with the exception of
the Puget Sound sockeye investigation, which was discontinued in
March 1938. An investigation of the Bristol Bay fisheries was
undertaken in July 1938.

COLUMBIA RIVER SALMON FISHERIES

Investigations of the Columbia River salmon fisheries were con-
tinued during 1938 by J. A. Craig, A. J. Suomela, M. J. Hanavan,
Z. E. Parkhurst, J. L. Wilding, W. M. Morton, and J. A. Coleman.

Stream surveys—One of the factors contributing to the depletion
of salmon runs in the Columbia River watershed is the fact that
important spawning grounds have been rendered inaccessible or made
unsuitable for migratory fishes by the construction of irrigation
diversions and by other activities of man. With the primary pur-

se of classifying those areas which may be rehabilitated, and of

iscovering means of making them accessible to fishes, an extensive
stream-survey program has been undertaken and is now well under
way.
During the early part of the season these stream-survey activities
were centered in the Willamette River system. In this area surveys
were completed on the McKenzie River, the middle and coast forlZs
of the Willamette and Long Tom Rivers, and the upper portions of
the North and South Forks of the Santiam. The Clackamas River
survey was partially completed. The McKenzie, Middle Willamette,
and the Santiam Rivers are the most important spring chinook
streams of the Willamette system,

The Payette River system in Idaho was surveyed during the month
of August. In early years this river was one of the important
salmon streams in Idaho. Chinook and blueback salmon and steel-
head trout migrated to the headwaters of this river in large numbers.
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Payette Lake, at the headwaters of the North Fork, is reported to
have supported a run of blueback salmon. Dams without adequate
fish protection are responsible to a great extent for the extinction of
the salmon runs in this river. A dam constructed at Horseshoe
Bend 30 years ago probably destroyed the blueback run which had
entered Payette Lake, and limited the migration of chinooks and
steelheads to the part of the river below this obstruction. In 1925
the Black Canyon Dam was constructed by the United States Recla-
mation Service. This dam is a complete barrier to all migratory
fish, since no fish protection was provided. It is reported that there
have been fewer salmon observed below the dam each year. The
stream survey revealed that the amount of favorable spawning area
in the Payette River system is great enough to provide facilities for
a large run of fish, if access to the spawning grounds were rovided.

Stream surveys were carried on in 258 miles of the Clearwater
River, including the main river from the mouth to Kamiah Creek,
Potlatch Creek, North Fork to Kelly Creek, Middle Fork, Sellway
River to Meadow Creek, and the Lochsa to Fire Creek. Some 500
miles of this large river system remain to be examined.

Stream surveys were also started on the Klickitat River but only
38 miles had been surveyed when winter weather conditions forced
the termination of the survey for the season.

A total of 1,177 miles of stream was surveyed during the season.
Information obtained from these surveys was made available to
various interested agencies.

Salmon redds and spawning habits—An investigation was under-
taken to study the spawning habits of spring and fall chinook, silver,
and chum saimon as an aid in interpreting the results of the stream
survey. The information gained as a result of this investigation is
as follows: (1) The space required for each pair of spawning fish,
(2) type of gravel selected, (3)_ depth of water preferred, and (4)
temperature prevailing at the time of spawning. In addition, case
histories of individual redds were recorded, including data on the
longitudinal and horizontal measurements of the redds, the time of
the male intervention, the deposition of the ova, and su erimposition
and succession of the redds. These studies were con ucted in the
Kalama, Ohanopecosh, Toutle, Grays, German, . Abernathy, and
Alochaman Rivers. L.

During the period of investigation information was obtained on
486 salmon redds in these rivers. The results of this study are now
being analyzed and a report for publication will be submitted in the
near future. .

Tagging.—A series of 25 tagging experiments were conducted in
the Columbia River on spring and fall chinooks which pass through
the fishery from May 1 to the latter part of August and early Sep-
tember. The purpose of these experiments is to obtain data on (1)
the rate of migration of the salmon upstream, (2) their distribution
in the river system, (3) their appearance at hatcheries, and (4) some
estimate of fishing mortality. These experiments will contribute
invaluable information as a basis for regulation of the fishery and
for stocking policies.

The experiments were carried out at three localities on the river,
Sand Island, Woody Island, and in the vicinity of Oak Point. These
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points are located 5, 25, and 45 miles, respectively, from the mouth
of the Columbia.

During these operations 2,357 chinooks were tagged and liberated,
of which 743, or 31.5 percent, were recovered from the commercial
fishery, sport fishery, hatchery, and from the spawning grounds.
The recovery from hatcheries was 48 tags, or 2.04 percent.

Information was obtained on the distribution of the spring chinook
run in the tributaries of the Columbia, indicating that fish entering
the river in the month of May are destined for tributaries in the
Upper Columbia, Snake River, and Willamette River systems.

The results of this experiment will be included in a report which is
being prepared for publication.

Construction of fish protective works—On the 1st of July com-
bination grants of P. W. A. and W. P. A. funds were made available
for the construction of fish screens and other fish-protection works
on certain Federal power and irrigation projects. These allotments
authorized the expenditure of $50,000 in each of the States of Oregon,
Washington, and Idaho, and $118,000 for the construction of one
fish screen in the Wapato Canal of the United States Indian Service
near Yakima, Wash., and one screen in the power canal of the United
States Reclamation Service near Prosser, Wash. Surveys have been
made and plans drawn for screens at the Wapato Canal, Prosser
Canal, and Black Canyon Dam diversion of the Reclamation Service
in Idaho, remodeling of screens in the Sunnyside Canal near Yakima,
Wash,, and construction of a screen in the Echo Feed Canal of the
Reclamation Service on the Umatilla River in Oregon, as well as for
several small projects in the State of Washington. Contracts have
been let and work started on the construction of the steel screen drums
for the above-mentioned projects. A contract has been made and
work is well advanced on the concrete structure for the Wapato
Canal screens. Excavation work has been going forward at the
Black Canyon Dam site and at the Sunnyside Canal and considerable
concrete and steel work has been done as well at Sunnyside. Con-
crete structures will be built at the remaining sites when the work
can be done at the lowest cost and with the least interference with
canal operations. This work has been done under the supervision
of J. A. Craig and O. W. Lindgren, associate hydraulic engineer.

Special surveys—An observer was stationed at the dam across the
Clearwater River at Lewiston, Idaho, from late spring until late fall
to observe the condition of the runs of migratory fish passing that
point. It was found that a significant run of steelhead trout still
enters the stream, but that salmon are no longer numerous in that
watershed. Lack of adequate fishways is apparently the reason for
this condition and the owners of the dam have drawn plans for two
pew fishways and the remodeling of the present single structure.
As soon as this construction is completed, several hundred miles of
spawning grounds will be made available again to salmon. Collec-
tion and tabulation of statistical data relating to catch records and
abundance of salmon and steelheads of the river were continued.

COHO SALMON

The coho salmon investigation, the basic objectives of which are
a study of the life history of this species under the varying conditions
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found in the different streams of the Puget Sound region, the deter-
mination of the causes for the decline in its abundance, and the
development of methods for rebuilding the runs was continued during
the past year by George B. Kelez.

The series of three marking experiments undertaken during the
fall and winter of 1937 at the Quilcene (Wash.) station of the %)ivi-
sion of Fish Culture > was completed, during the month of May, with
the marking of 17,094 coho fingerlings of the 1936 brood. These fish
had been held for the purpose of releasing them at the approximate
time of normal seaward migration. At tﬁe time of this last release.
marked individuals from the lots released in September and Decem-
ber 1937 could still be observed in the Quilcene River in the vicinity
of the hatchery. It is expected that comparative returns from these
experiments will provide further information both on the success of
various periods of hatchery rearing and on the relation of the addi-
tional costs of prolonged rearing to the increased survival rate of the
fingerlings liberated.

No further recoveries of marked fish from the 1935 experiment on
Voights Creek, tributary to the Puyallup River, were made during
the late winter run, and none were taken from the Green River.?

Several tags from the 1937 Samish River experiment were returned
to the laboratory during the spring and summer. This experiment
was undertaken to test the practicability of marking fingerlings by
the use of an internal celluloid tag in combination with the excision
of the dorsal fin, as an alternative to the usual method of markin% in
which two or more fins are removed. If this method is successful, it
will eliminate the present limitation on the number of possible experi-
ments which the number of available fin combinations imposes.

Collections of scale samples and biological data from mature cohos
taken in the commercial fishery were made during the season. Sam-
ples aggregating approximately 4,500 fish were taken during the
summer fishery at Anacortes, Wash., and samples of more than 2,000
fish were taken during the fall fishery at Seattle. Supplementary
samples and catch data were collecte during the season from the
sport fishery carried on in the vicinit of Seattle. Collections of coho
fingerlings were also taken during the season from the sport fishery
carried on in the vicinity of Seattle and the major streams tributary
to Puget Sound. ) .

During the spawning migration regular collections of scale samples
were taken and estimates of population size were made on all streams
tributary to Puget Sound on the eastern shore. It is believed that
variations in early life history, as shown by the scale nucleii, will
differ sufficiently between the colder northern streams and the warmer
southern ones to afford a means of separating these populations on the
basis of scale characteristics. Through a comparison of samples of
scales taken from the commercial fishery with those from the two
spawning areas, the relative contribution of these districts to the
fishery may be determined. )

Observations on the spawning grounds during the fall and early
winter indicate that, although the total escapement of cohos was not
large this year, spawners were well distributed in all the streams of
the region.

» See “Progress in Biological Inquiries, 1037."
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BRISTOL BAY SALMON FISHERIES

The Bristol Bay region of Alaska is the greatest red-salmon pro-
ducing area in the world, providing, as it does, more than 60,000,000
pounds of first quality canned salmon a year. Sporadic studies of the
salmon in this area have been carried on since 1922, and information
has been obtained on the age and migration habits of some of the
populations inhabiting the five major watersheds in this region.

The recent development of extensive offshore fishing has been con-
sidered a possible source of serious injury to this salmon fishery.
The fact tﬁat there is little available knowledge of the life history
of salmon in this area, and of the factors affecting the survival of the
Eo ulations as a whole, made it imperative to inaugurate a thorough

iological study of the fish of this region, their migration routes and
the gxctors aflecting their survival. An appropriation was made
available on July 1 for the purpose of carrying on the first year’s
study of a 5-year program of investigation. The problems entailed
in such an investigation are manifold and must necessarily include
studies of a multitude of factors, biological, physical, and chemical,
affecting the species from the time the eggif are deposited in the
gravels in the upper reaches of the watersheds until the progeny
rom one year’s spawning have completed their life cycle and have
de}I{osited the fertilized eggs from which another brood will result.
he investigation separates itself into two distinct though related
divisions, the fresh-water and the marine, which are being carried on
by George B. Kelez and J. T. Barnaby, respectively.

Fresh-water studies.—The principal activities of this phase of the
investigation consist of the determination of the physical and biolog-
ical characteristics of the fresh-water areas of the Bristol Bay
region, the evaluation of the annual spawning populations, age
analyses of the runs in the various rivers, and the measurement of
factors influencing the mortality of the eggs and young fish in fresh
water.

During the past season reconnaissance surveys of the five main
river systems of the region were made, in which the general topo-

aphical features of the watersheds, the number and size of the
fzadwater lakes and tributary streams, and the extent of the spawn-
ing areas were noted. From these observations thorough surveys of
important spawning grounds have been planned and areas selected
for carrying on marking experiments, migrant collections, and
similar studies.

A number of small lakes, typical of the particular watersheds in
which they lie, were inspected, and several suitable ones chosen for
studies of the i)iological characteristics of the environment in which
the young fish grow and develop. Here, also, the effect of varyin
climatic conditions on the survival of the stocks may be determmetf

Methods of handling the commercial catch at the canneries were
observed and plans were made for a complete annual program of
random sampling of the catch in which scale samples will be taken
for age analysis. Data on size, weight, and sex ratio will be obtained
for population studies. These collections will be supplemented by
similar sampling on the spawning grounds of each river system.
From this material the age-group composition of each year’s run, the
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total return from each season’s spawning brood, and the selective
effects of the commercial fishery may be determined.

Marine studies—The sockeye salmon, after migrating seaward,
spend 2 or 38 years in the ocean and then return to fresh water to
spawn. During this period they make over 98 percent of their
ﬁrowth in weight. Hence, environmental factors affecting the fish

uring their stay in salt water have a most important part in deter-
mining the condition and quality of the mature fish.

The United States Coast Guard very generously cooperated with
the investigation by furnishing one of their large cutters, the Red-
wing, for the purpose of conducting an oceanographic survey of the
waters of Bristol Bay and the contiguous waters in which salmon live
during their ocean sojourn.

The program of oceanographic studies followed the general meth-
ods used by Dr. T. G. Thompson, Director of the Oceanographic
Laboratories at the University of Washington, who has been makin
oceanographic studies of the North Paciéc Ocean for a number o
years. In this way the data will be in proper form for comparison
with the results of the general survey.

During the season the entire area of Bristol Bay proper, compris-
ing over 10,000 square miles, was crossed and recrossed and samples
were collected at 164 stations. The oxygen and salinity content of
the water were determined and temperature data collected for the
purpose of calculating the direction and force of the ocean currents.
As a corollary to these studies current meters were operated at various
depths and data were collected on the type of bottom and the depth
of water at each station. Plankton samples were collected to deter-
mine the type and abundance of food present for the fish.

The oceanographic surveys are to be continued and the migration
routes of the fish are to be determined by extensive marking, tagging,
and sampling programs. These data will also furnish information
on the fluctuations in ocean mortality.

KARLUK RIVER RED SALMON

The investigation to determine the extent and causes of the
fluctuations in the size of red salmon runs in Karluk River, Alaska
was continued in 1938 by J. T. Barnaby and Allan C. DeLacy. Field
work was carried on from early April until the end of September,

Population studies.—The commercial catch of Karluk red salmon
was sampled throughout the season to discover marked fish return-
ing from marking experiments carried out in previous years. Dur-
ing the season 305,283 salmon were examined and 1,481 marked fish
were found. The purpose of these experiments is to determine the
mortality of the fish during their stay in the ocean. The results to
date indicate that ocean mortality is fairly constant and that the
variations in the ratio of return to escapement are mainly due to
fluctuations in the environmental conditions affecting the fish during
their stay in fresh water. The returns of marked fish during the
past season were mainly from the experiments of 1936, in which year
26,700 fingerlings were marked by excision of the adipose and right
ventral fins and 26,700 bz excision of the adipose and both ventrals.
Thus, in addition to the basic information desired, these experiments

162186—30——86
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served as a check on the relative value of the different marks used.
Recoveries of fish in which only one ventral had been removed
amounted to 663, while recoveries of the fish in which both ventrals
had been removed totaled only 569. Apparently the fish marked by
removal of the adipose and both ventrals had a lower survival value
than did the other group. While complete returns from this experi-
ment will not be at ifmd until 1940 these results indicate that caution
should be exercised in comparing marking experiments in which
different combinations of fins have been removed.

A counting weir was again operated in the Karluk River to deter-
mine the number of fish going up the river to the spawning grounds.
Counting was continued until September 3, at which time 875,678
red salmon and 1,639,589 pink salmon had passed upstream. Owing
to the large number of dead spawned-out pink salmon drifting down-
stream the weir had to be removed on September 4. Wﬁile the
escapement figures are consequently not quite complete, they are of
considerable value. Data on the escapements and the returns from

iven escapements have been collected for a number of years and it
1s important that no breaks should occur in the series of data.

More than 11,500 scale samples were collected during the season
for the purpose of calculating the age group composition of the
escapement and the commercial catch. The number of fish returning
from each brood year is determined in this way and credited to the
proper year. This study is of basic importance because it indicates
what variations may be expected in the returns from known escaﬁ)e-
ments and what is the optimum sized escapement for this and other
watersheds of a similar magnitude and nature.

Ovaries from fish ranging in size from 20 to 24 inches were pre-
served and counts are being made to determine the number of eggs

roduced by each fish. The results of the present investigation will
Ee compared with similar work done in 1926 to determine whether or
not any change is taking place in the fecundity of the species.

The seaward migration of red salmon fingerlings began on May
26 and continued intermittently until June 16. For the purpose of
determining the age composition and the length frequency of the
various age groups making up the migration, samples were collected
on all days the migrants were in the river. The migration appeared
to be of average magnitude and the fingerlings were of the usual
strong, sturdy stock so characteristic of this watershed.

Predatory species—As the char Salvelinus malma, or Dolly Var-
den trout, i1s very abundant in the Karluk watershed and 1s con-
sidered to be one of the most important salmon predators, a study of
this species is being carried on in conjunction with the studies of
the salmon population. In 1937 a series of marking and tagging
experiments were initiated to aid in determining the size, homo-

neity, growth rate, migration habits, and mortality of the popu-
ation of chars inhabiting the Karluk River and Karluk Lake.
During the past year three more experiments were started, in which
external tags were used in lieu of the internal tags used in the
1937 experiments. To recover the internal tags and discover the
distinguishing number it was necessary to kill and dissect the fish.
The external tag has a marked advantage in that a recaptured tagged
fish can be identified by the number on the tag, measured, and then
released. Recaptures of chars from these experiments are conse-
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guently expected to extend over several years, permitting accurate
etermination of growth and longevity of the species.

The results obtained from the 1937 and 1938 tagging experiments
show that: (1) There is a slight amount of straying from one water-
shed to another but on the whole the chars return in the fall to the
same streams from which they entered the ocean. (2) Many, if not
all, of the chars that migrate seaward in the spring, return to fresh
water in the fall of the same year and migrate seaward again in the
spring of the following year. (3) There are at least two ulations
of chars in the Karluk watershed, those that live in Karl ake and
those that live in the river. However, these populations mix to some
extent. (4) The chars in Karluk Lake do not comprise a homo-

eneous population but are ap;i)arently divided into several rather
istinct groups which intermingle to a slight degree. (5) The chars

in this watershed have a relatively slow growth and are relatively
long lived. (6) Sea-run chars make a faster growth during the time
they are in the ocean than do the non-sea-run type during the same

riod of time. (7) Sea-run chars, on the average, make no growth
in the 8- to 9-month period spent in fresh water between the upstream
migration of one year and the downstream migration of the fo lowing

ear. Length-weight measurements made in the spring, and again

In the fall, have shown that there is a marked difference in the con-
dition factor of the downstream and upstream migrating chars.
During the few months spent in the ocean these fish increase in
weight from 60 to 100 percent, and about two-thirds of this weight
increase is lost between the time of the upstream migration of one
fall and the time of the downstream mi%ration of the following
spring. This loss in weight is attributable to the fact that these
fish spawn during the period spent in fresh water and also in part
to the limited food supply available during the winter months.

A cooperative observer’s meteorological station was installed at
Karluk in the latter part of June 1937. Data for the first fiscal year
were complete by June 30, 1938. The collection of these data is of
considerable importance in view of the marked effect climatic eondi-
tions have on the survival of salmon. The average monthly rainfall
was 2.77 inches, the total for the fiscal year being 33.26 inches. There
were 110 clear days and 255 cloudy or partly cloudy days. There
was precipitation on 149 days. The highest air temperature during
the year was 66° F. and the lowest was 6° F. The yearly mean
average was 40.3° F.

PINK SALMON

The pink-salmon investigation during 1938 dealt with the factors
contributing to the change in abundance and the time of appearance
of the pink-salmon runs in Southeastern Alaska. This investigation
was carried on by Dr. F. A, Davidson and Samuel J. Hutchinson.
The work was confined to a study of the pink-salmon runs in South-
eastern Alaska which comprise the bulk of the Alaska pink-salmon
catches. The total 1938 catch fell below previous yearly packs and,
according to all indications, the runs are maintaining themselves with
difficulty under the intensive commercial fishery. I? the condition of
the runs is not improved in the very near future, drastic measures
will have to be taken to rehabilitate these salmon populations or they
will soon fall to a dangerously low level of abundance.
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Studies pertaining to the continuation and well-being of the pink-
salmon runs in Alaska were conducted at the Biological Station in
Seattle and the summer field station at Little Port Walter, Alaska.
The field station was opened on June 21, 1938, and continued in
operation until October 20, at which time the season’s work was
completed. A number of factors pertaining to the life histor{ were
investigated, and stream surveys and other types of aquatic biological
studies were carried out.

A tagging experiment was conducted to determine the migration
routes of pink salmon passing through Lower Chatham Strait,
Alaska. Some 2,095 mature pink salmon taken from the tcom-
mercial fish traps in Tebenkof Bay, Kuiu Island, were tagged and
released. Of the total number tagged, 637 were recaptured by the
commercial fishery, a return of 30.4 percent. The experiment is to
be repeated in the summer of 1939 and when all recovered tags are
collected, information will be at hand covering the routes of migra-
tion taken by both the even- and odd-year pink-salmon runs.

The salmon-counting weir was installed across the stream at Little
Port Walter, and a sexing pen was constructed in front of the
counting gate to determine the number of male and female salmon
in the run. The first of the run passed through the weir on August
28. This was the latest date for the appearance of the run since
the installation of a counting weir at Little Port Walter, the run
being a full week after the latest observations previously recorded.
The males entered the stream in greater abundance during the early
part of the season, but by the close of the season the females had
almost equaled their number. A total of 3,283 males and 3,184 fe-
males entered the stream, bringing the total to 6,467 salmon on Sep-
tember 22, the close of the season. Previous weir-count totals of
salmon entering the stream at Little Port Walter have consisted of
6,952 pink salmon in 1934, 6,073 in 1935, 5,164 in 1936, and 7,085 in
1987. From these figures it would appear that the run has been
able to maintain itself at & more or less fixed level of abundance in
this locality during the past 5 years.

After the adult salmon had entered the stream to spawn, a series
of gravel samples were taken from 28 nests of spawning fish to
determine the size and type of rubble selected. In computing a

ercentage mean for each gravel size, and using all of the samples,
1t was found that 6.38 percent was 3-inch gravel or over; 5.79 per-
cent was 215-inch gravel; 8.38 percent was 2-inch; 10.80 percent was
114-inch; 14.82 percent was l-inch; 7.57 percent was 34-inch; 12.75
percent was l4-inch; 8.76 percent was 1/-inch; and 24.76 percent was
sand aggregate that passed through a 1/-inch screen. Nesting areas
composed of gravel over 3 inches in diameter are not selected when
areas of the finer aggregate are available, but, owing to crowded
conditions, nest buiﬁfing and spawning sometimes take place in
Jarge rubble.

In February 1938, a C. C. C, camp was moved from Juneau,
Alaska, to Little Port Walter, under the supervision of the Forest
Service. C. C. C. personnel worked at the station all spring and
summer clearing ground, building a dock and float, moving %uild-
ings to hiﬁher ground, constructing 3 miles of forest trail, and build-
ing two shelter cabins on the headwater lakes at Little Port Walter,
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On July 22 and 24 the Forest Service, Bureau of Fisheries, and
C. C (%' Yersonnel cooperated on an experimental trout planting
program through the use of aeroplanes. Rainbow trout averaging
10 inches in length were flown from Sashin Lake, back of Little Port
Walter, to Blue Lake near Sitka. Other plantings were flown to a
number of lakes south of Red Bluff on Baranof Island. The C. C. C.
camp completed its program at Little Port Walter by the first of
Seg‘t)ember and was moved to Port Alexander.

he cooperative observer’s meteorological records were continued
during 1938 at Little Port Walter. "hrough these records it is
possible to measure the climatic changes that have a direct effect
on the salmon’s fresh-water environment. An anemometer and a
psychrometer were installed as additional equipment to measure
wind and humidity which indirectly play a part in the salmon’s life
cycle. A total of 264.53 inches of rain fell during 1938 at Little
Port Walter, which is an average of 22.04 inches per month. Rain
was recorded on 261 days. The highest air temperature was 71°
F., and the lowest was 13° F., with a yearly mean average of 43.08°
F. TFifty-five clear days, 58 partly cloudy, and 252 cloudy days
were recorded at the station during 1938.

ALASKA SALMON STATISTICS

Collection, tabulation, and analysis of the daily catch records from
the various types of ﬁsiling gear operated by tge salmon fishery in
Alaska were continued in 1938 b Elizabeth Vaughan. All avail-
able catch records have been col ected, and the files will be kept
up to date in the future.

Analysis of these data consists mainlfv in determining average
daily catches for each type of gear throughout each fishing season by
districts. Indices of abundance and seasonal time of appearance of
the salmon runs are determined from these daily averages. Dur-
ing the past year, the trap-catch records for 1937 in both Prince Wil-
liam Sound and Southeastern Alaska were analyzed and added to
the previous compilations. This information, as in the past, was
used as s basis for recommending changes in the fishing regulations
in Alaska in order to provide for the conservation of the salmon re-
sources. During the past year the gill-net records from the Bristol
Bay area have been compiled for all years for which data are
available.

From practically all parts of Alaska, fishermen and cannerymen
have reported that pink salmon were very late in appearing during
the 1938 season. It was felt that this phenomenon was unusual in
all areas except Southeastern Alaska, where it was claimed the
runs have been steadily getting later. Because of this belief, the
industry demanded a revision of the fishing regulations. The sta-
tistics of the fishery, as collected and analyzed by this investigation,
permitted an explanation of this phenomenon and a defense of the
present regulations, which were embodied in a series of articles for
publication in a commercial fishery journal.

The explanation of the change in the time of appearance of the
Southeastern Alaska pink-salmon runs was made on the basis of
the correlation between the abundance of the salmon, their average
size, and the time of their appearance in the season.
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HERRING

Investigation of the herring fisheries of Alaska was continued in
1938 by E. H. Dahlgren. Mr. Kolloen, who was assigned as a_perma-
nent assistant in this work beginning in July, carried out the field
work of catch-record collection and of obtaining data on the size and
age composition of the populations in the Kodiak and Prince
William Sound areas during the season.

Previous tagging experiments have established the fact that, while
the herring populations of Southeastern Alaska are divided into a
series of separate populations, there are certain areas, notably at
Warren Channel and at the west coast of Kuiu Island, where two of
the major populations intermingle on the feeding grounds. The
electronic detector was operated to search the fish taken for frozen
bait from the Sitka spawning area during the spring. Only two
tags were recovered, owing to the decline in the age class which had
supported the fishery for the previous 4 years. The younger fish,
which were available to the bait fishermen this spring, had not been
available for tagging during the previous seasons. Nevertheless, the
recovery of these two tags, affixed in previous years at this spawning
area, definitely established the fact that the herring return to the
same grounds year after year to spawn.

A controlled tagging experiment was carried on at the station at
Little Port Walter in order to determine the maximum size of tag
which a herring may carry without causing undue mortality. If it
is proven that a tag of considerably increased mass can be carried
the difficulty of recovery will be greatly reduced. After an initial
heavy mortality the herring appear to survive with a minimum of
loss. However, the mortality increases in direct ratio to size of tag,
with the largest tag showing an 87 percent mortality as compared to
34 percent for the smallest and 20 percent for the controls at the
end of a 2-month period. The experiment is being continued through
the winter with the watchman maintaining the records.

- The Southeastern fishery declined to an all-time low since its
great expansion in 1927. Since that year the fishery has depended,
In some seasons almost exclusively, on the population which spawns
in the vicinity of Sitka and which migrates during the summer to
Cape Ommaney to support that fishery, and to Warren Island and
the west coast of Kuiu Island, where it mingles with the population
which spawns at Craig. Studies of the age composition of this
population show the almost total failure of three successive brood
years; that of 1932, 1933, and 1934. These failures, together with a
too intensive fishery, caused a decline of this stock to a dangerously
low level.

The measure used in evaluating the abundance of this population
is a comparison of the catch per unit of gear per day’s fishing, with
the average catch per day’s fishing estabﬁshedp over a 9-year period.
In deriving these indices the fleet has been divided into two groups
(those of over 35 net tons and those under this capacity) to minimize
the difference in efficiency of the larger and smaller vessels. The
index for the 1938 season for the large vessels was 35, as compared
to 71 for 1937 and 140 for the optimum season of 1932. The indices
for the smaller vessels were 41 for 1938 as compared to 75 for 1937
and 164 for the optimum 1932 season. On the basis of these findings,
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a closure of the Cape Ommaney area was recommended until the
population shows definite signs of rehabilitation. The dangerously
Jow level to which this population has been reduced was further
evidenced by the failure o? the normal number of spawners to appear
at the Sitka area, which usually has had a large area heavily spawned.
The ﬁsherg in the Prince William Sound and Kodiak areas con-
tinues at a high level of abundance, as shown by continuing high
yield and large catches per unit of gear. These areas are not yet
as intensively fished as is Southeastern Alaska, but considerable ex-
pansion is contemplated in each area, and a close watch must be
maintained to avoid over-exploitation and consequent depletion.

PACIFIC PILCHARD INVESTIGATIONS
0. E. SertE, in charge

After 6 years of rapid and sustained increase in the total yield,
the DPacific coast pilchard fishery experienced sharp fluctuations
between 1937 and 1939. The season of 1937-38, for example, ended
with & catch of 415,583 tons, which was 36 percent less than had
been taken the previous year. In Washington and Oregon, on the
other hand, though the summer season of 1938 was shorter than that
of 1937, the total catch was greater than in any previous year, being
40,000 tons, or about 18 percent more than in 1937. Likewise, the
£all season of 1938-39 in California was relatively successful, yield-
ing by the end of 1938 a catch of 530,452 tons, which was 61 percent
higher than that of the corresponding period of the previous year.
Though other fluctuations had occurre during the relatively short
history of the pilchard fishery, the sharp drop of last year’s catch,
following as it did an intensification of the fishery, caused concern
among many as to the state of abundance of the pilchard stock.
That there are fluctuations in the availability and even abundance of
the stock, however, is one of the many elements that makes the
problem of appraising the condition of the pilchard resource so
elusive and complex. '

This is a problem on which several organizations have been work-
ing for a number of years, namely, the fish commissions of Cali-
fornia, Oregon, Washington, and British Columbia. In October
1937. the United States Bureau of Fisheries established a laboratory
at Stanford University to cooperate with these agencies, to assist in
the coordination of their results, and to investigate those features
needed to supplement their findings. In May 1938, a conference of
biologists, representing all the institutions working on pilchard
research, was held at Stanford University. Past and current in-
vestigations were discussed and plans laid for future work.

Up to the end of 1937, a considerable body of information had
been collected bearing on the migrations, spawning, age, and growth
of the pilchard. Tagging experiments have demonstrated extensive
migrations along the coast for as great a distance as between Cali-
fornia and British Columbia. The spawning season has been deter-
mined in California, the principal spawning grounds surveyed, and
the egg and larval stages described. The phenomenon of fluctuating
year c%asses has been well established, individual dominant year
<lasses having been recognized and traced through several years.
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The basic problem remaining for solution is this: What is the
optimum level of catch below which the stock would go to waste
through underutilization, above which it would become reduced to
commercial unimportance through overexploitation? Before this
level can be determined, three questions must be solved: (1) How
much is the stock reduced by the fishing? (2) How has the relation
in the stock of income to outgo changed during the growth of the
fishery? (3) How much does fishing in specitic areas affect the stock
in other areas?

Answering these questions necessitates the determination of abun-
dance, age, reproductive success, and of the importance of intermi-

ration. 'These necessities determined the program of the South

acific Investigations during 1938.

STUDIES OF ABUNDANCE

Since the conventional method of estimating abundance from the
performance of fishing fleets is limited to the range of fishing opera-
tions, attempts were made to measure directly the size of the pil-
chard population by aerial observations. This work, done in planes
of the IEJnited States Navy and Coast Guard from January to May,
covered an aggregate of 13,000 miles of flying distance, extending
from Cape San Quentin on the south to Santa Barbara on the north,
and several hundred miles to sea, and covering the more important
schooling grounds of the pilchard a number of times. Although
schools were sighted frequently and identified as pilchards, it was
found to be unfeasible to estimate their size because their limits
could not be defined. Also, judging from the time and places of
occurrence, it was concluded that they did not appear near the sur-
face by day in proportion to their abundance. Night observations
were even less satisfactory, and the aerial method had to be
abandoned.

Consequently, a measurement of changes in relative abundance by
an analysis of the commercial catch, begun in 1937, took on added im-
portance. The catches of boats delivering pilchards to the floating
reduction plants, operating off San Francisco since 1931, were made
available g())r this purpose by the plant owners; and the shore land-
ings of the fleet considered were furnished by the California State
Fisheries Laboratory.

Obviously, the boat catches alone are not directly indicative of the
availability or abundance of the fish, for the activities and success of
fishing boats are modified by the weather, the number of hours of
darkness, since pilchard fishing is carried on in California only in
the dark, and by other less tangible influences. Consequently, it was
necessary to treat the data statistically so as to account, as far as
possible, for the effects of these influences. Transcription of the rec-
ords was completed and the analysis was under way during 1938. Tt
is anticipated that a report on this subject will be completed in 1939,
The findings in relation to comparable work being carried on for the

orts of Monterey and San Pedro by the California State Fisheries
saboratory, and for Oregon and Washington by the Fish Commis-
sion of Oregon, should answer question 1.
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AGE AND GROWTH

The second question can be answered by determining the ages of the
fish making up the population each year, thus learnin the relative
abundance of the inSividual broods of previous years (income) and
how fast they are removed by fishing and by natural mortality
(outgo). To begin with, the relationship between age and size must
be established. Once that is done, the findings can be applied to past
records to detect any changes in the balance between income and
outgo.

Age determination is being attempted by interpreting marks in
hard structures, by observing the growth of young pilchards, and by
identifying modes in frequency distributions of the adult population.
During 1938, a series of frequency curves of young fish measured in
southern California was collected, from which the growth rates of
the first two or three age classes may be traced. A sample of young
was also collected for comparative purposes at Magdalena Bay, Lower
California, and others from Coos Bay, Oreg., and %rom various points
in Washington.

Scales and otoliths were collected through the year from the young
fish samples. Most of these, numbering over 10,000, have already been
mounted by a W. P. A. project, and they are now being studied to
learn the time of appearance of a year-mark and the extent to which
pilchard scales can be used for age determination. During 1938,
sampling of young fish was carried on at San Pedro, Newport Beach,
and San Diego. gI‘his work will be continued in 1939 so as to com-
plete at least one year’s cycle of growth.

For studies on various phases of the biology of the commercial-
sized fish, the South Pacific staff sampled the catch at Grays Harbor
during the summer at Washinfton and during the subsequent fall
and winter at San Francisco. In addition to age and growth studies
by analysis of the frequency curves, these data will be examined to
determine the extent to which the populations of the two re ions can
be identified with each other. The work will be much facilitated by
comparable samples from Oregon, taken by the Oregon Fish Com-
mission. .

A history of the size composition of the pilchard population in
Celifornia, going back almost to the beginning of the fishery, has
been kept by the California State Fisheries Laboratory, whose staff
has sa.mple({ the catch systematically since 1919. Thus is recorded
the rise, growth, and decline of the various dominant year classes that
have appeared since then. This vast amount of data is being made
available to the South Pacific Investigations for use in connection
with current studies. During the year part of these records have been
transcribed to a punch-card sort system. Through the aid of a
W. P. A. project, 1t is expected that the remainder of the transerip-
tion will be completed during 1939. The records will be treated
statistically in an effort to recognize homologous component age

roups, to measure the rate of their removal, and hence to compare
t%'\e effect of the lower fishing intensities of former years with higher
current intensities.
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EARLY LIFE HISTORY

The study of the data on size composition has already shown a
relation between temperature and incoming successful year classes,
warm years being associated with their appearance in the fishery 38
years later, cold years with their nonappearance. A report on this
subject was prepared during 1938 for publication.

Further investigation of the relation between temperature, or other
environmental elements, and successful year classes should make it
possible to predict 3 years in advance the relative size of year classes,
and hence facilitate greatly an intelligent management of the fishery
from the conservation as well as industrial viewpoint.

Such knowledge requires a boat for the quantitative sampling of
the young during their stages of random distribution, and for the
study of conditions on the actual spawning and nursery grounds.
For 1939, arrangements have been made with the Scripps Tnstitution
of Oceanography for a joint expedition on the research boat £, W.
Scripps during May and June off the coast from California to British
Columbia. The northern and western limits of the spawning range
of the pilchard will be songht by the Bureau. Parallel observations
on the hydrographic conditions will be made by Scripps Institution.
This first cruise must of necessity be of a preliminary nature, and can
be of far-reaching significance only when related to cruises made in
other years and covering the entire pilchard-spawning season. It
seems unlikely that such a program of marine work can be carried
out unless a boat is at the year-round disposal of the investigation,

ORIGIN OF THE COMMERCIAL SUPPLY

To determine whether the stock in northern waters is self-perpetu-
ating, young pilchards were sought along the Washington and Ore-
gon coasts during the year. The stomachs of salmon and albacore,
both predaceous, which presumably feed to some extent on pilchards,
were examined at frequent intervals between March and December.
In this manner young fish were found in April and, later, additional
ones were collected by a beach seine in Willapa Bay, and others in
a trap at Coos Bay. Though these collections may indicate some
spawning in northern waters, the importance of such spawning in
perpetuating the population found there is yet to be investigated.

It is hoped to appraise the contributions from various spawning
areas through study of the sculpturing on the scales. Preliminary
examination has shown that the spacing of the ridges on scales
appears to differ among young fish caught in different localities. If
further work confirms preliminary observations, this would be a
characteristic establishe({) early and preserved throughout life. It
would constitute, in effect, . marking on the fish according to areas of
origin, and suitable interpretation of it would provide an answer
to question 3. This will require additional collections of young fish
during 1939 in various localities from Mexico to British ‘Columbia.,
The studies on the scales will be continued so as to determine the
sigmificance and utility of ridge measurements and age determina-
tions.

The program of work was carried out by a staff consisting of
O. E. Sette, in charge of the investigations, Dr. L. A. Walford,
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Kenneth Mosher, Ralph Silliman, and Earl Palmer. The prosecu-
{ion of these investigations over so large an area was made possible
by the cooperation and assistance of several organizations and per-
sons. Stanford University contributed spacious laboratories for the
central office, and extended the privileges of the University to staff
members. The-California Institute of Technology provided space
for the southern field station at its marine laboratory in Corona del
Mar. The California State Fisheries Laboratory furnished records
essential to various phases of the work. Various branches of the
Government service gave much valuable cooperation during the year.
The nerial observations were carried on 1n planes of the United
States Navy and Coast Guard. Space was provided a member of
the Bureau on board the United States Coast Guard Cutter Hermes
for experimental work on collecting apparatus at sea and for a cruise
to Magdalena Bay, where samples of young fish were obtained. Also,
the Coast Guard, as well as the United States Weather Bureau, fur-
nished weather data for points along the Pacific coast. During the
year the staff enjoyed the advice of members of these organizations,
particularly of Drs. Frank W. Weymouth, Willis H. Rich, and Hugh
H. Skilling of Stanford University, and Lt. Comdr. C. W. Thomas
and Lts. S. C. Linholm and W. E. Sinton of the United States Coast
Guard. The extensive sumpling of the catch was made possible by
the willing cooI)eration of members of the fishing industry from San
Diego to Seattle.

GREAT LAKES FISHERY INVESTIGATIONS
Dr. Joun Van OOSTEN, in charge

The critical depletion of the more valuable commercial species con-
tinues to be the major problem of the Great Lakes fisheries. The
extent of this depletion is apparent from comparison of the present- ‘
day production of certain species with that of earlier years. As an
illustration, if normal production in Lake Michigan is given an index
value of 100, the present productions of important species are as fol-
lows: Wall-eyed pike, 62; lake herring, 59; lake trout, 58; whitefish,
58; yellow perch, 43. Similarly, the production indexes of perch
and chubs in Lake Huron are only 44 and 36, respectively, and the
production of the renowned Lake Superior whitefish is only 10 per-
cent of normal. The preceding examples are only representative; in
Lake Erie the production of nearly a{l important commercial species
is without question on the decline, and the present total production
of Lake Ontario is only 20 percent of normal.

The downward trend in the production and abundance of im-
portant commercial species of the Great Lakes has by no means
reached its limit, except, of course, for such forms as the sturgeon,
the Lake Ontario bloater, the blackfin of Lakes Michigan and Huron,
the bluefin and longjaw of Lake Superior, and the Lake Erie cisco,
all of which have become commercially unimportant. With most
species, present conditions represent only a stage in a process of de-
pletion that will certainly lead to the complete ruin of the fishery
unless immediate and drastic measures are taken to halt present
abuses.

As proof of the contention that depletion is even now proceeding
rapidly, it may be pointed out that trout fishermen of Lake Superior
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have found it most difficult to operate at a Eroﬁt during the past 2
seasons;-that the production of whitefish in Lake Michigan dropped
to an all-time low in 1936 and failed to show significant improvement
in 1937; that the production of chubs in the State of Michigan waters
of Lake Michigan decreased more than 40 percent from 1935 to 1937;
that the 1937 production of whitefish in Lake Huron was only 1,120,-
000 pounds as compared to a 1930-34 average of 3,394,000 pounds;
and, finally, that the production of yellow perch in Lake Erie de-
creased from 14,219,000 pounds in 1934 to 2,051,000 pounds in 1936.
It is true that the production of some species has at times shown
temporary improvement, but these increases have merely constituted
irregularities in the general downward trend.

Decades of bitter experience have demonstrated conclusively that
the depletion of Great Lakes fishes cannot be halted under the present
system of divided control, in which each State frames its own laws
for the regulation of the fisheries within its boundaries.

The possibility that adequate and uniform regulations for Great
Lakes é)sheries will ultimately be attained was Increased greatly in
1938 by the active support of two influential organizations, the Coun-
cil of State Governments and the National Resources Committes. At
a Great Lakes Fisheries Conference called by the Council at Detroit
February 25-26, 1938, a resolution was adopted recommending the
establishment, by treaty with Canada, of an International Board of
Inquiry into conditions of the Great Lakes fisheries. A Special Com-
mittee on Lake Michigan Fisheries was organized and held its first
meeting at the time of the Great Lakes Conference. The Special
Committee held a second meeting in Chicago on May 6.

Both the Great Lakes Committee and the Special Committes on
Lake Michigan Fisheries held meetings in the late autumn in Chi-
cago, at which time they reviewed progress made during the year and
elaborated their program for coordinated action by Canadian, Fed-
eral, and State agencies. As an immediate goal both committees will
attempt to secure the enactment of discretionary power acts whereb
the conservation departments of the several Great Lakes States will
be authorized to regulate Great Lakes Fisheries by executive order.

The appointment of Dr. Van Qosten in Qctober 1938, to member-
ship in the Water Resources Committees, of the National Resources
Committee, of the Upper Great Lakes (Superior, Michigan, and
Huron) and Lake Erie basins marked the first representation of
Great Lake fisheries interests on these committees. Dr. Van QOosten
was later made a member of a subcommittee of each 6f the basin
committees on water as related to industry and navigation. The
Upper Great Lakes and Lake Erie Basin Committees plan to cooper-
ate fully with all agencies interested in the development of a sound
conservation program for Great Lakes fisheries.

An executive order drawn up by the Wisconsin Conservation Com-
mission and signed by the Governor on January 21, 1938, constituted
an outstanding advance in the regulation of Great Lakes fisheries.
The order contained provisions for substantial increases in the mesh
size of commercial gear and in the size limits of lake trout and white-
fish in the Lake Michigan waters of the State. These changes, which
brought the Wisconsin regulations nearer the standards maintained
by the State of Michigan, are an important step toward the attain-
ment of uniform regulations for all Lake Michigan waters.
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The activities of the Great Lakes staff were again characterized
by active cooperation with State and Federal officials and with sport
and commercial fishermen. Certain of the cooperative projects will
be described later in this report. During the year Dr. Van Oosten
acted in an advisory capacity at 19 meetings and conferences in which
Great Lakes fisheries problems were under consideration. He also
continued to assist State conservation officials in the drafting of
proposed fisheries regulations.

e Bureau gratefully acknowledges the cooperation of the Uni-
versity of Michigan in providing laboratory space and extending
numerous other courtesies to the staff.

STUDIES OF ABUNDANCE

Dr. Ralph Hile has completed the routine computation of 1937
indexes of production, abundance, and fishing intensity for important
commercial species in each of the 20 statistical districts of the State
of Michigan waters of the Great Lakes. The assignment of a
W. P. A. project to the Great Lakes laboratories has made possible
the tabulation of valuable production statistics for the several fishing
districts over the 18-year period, 1891-1908. These compilations are
being made from original records loaned to the Bureau by the Michi-
gan Department of Conservation.

AGE AND GROWTH STUDIES

Lake Huron whitefish—A study (in press) of the Lake Huron
whitefish, Coregonus clupeaformsis, by Dr. Van Oosten included in-
formation on growth rate, growth compensation, the age and year-
class composition of the stock, the sex ratio, age at maturity, the
relationship of total and standard length, the length-weight relation-
ship, and the coefficient of condition. The Lake Huron whitefish
grows most rapidly in the first year of life, but a secondary period
of rapid growth occurs in the fourth year. Growth compensation
occurs during at least the first 7 Kears of life. The collection of the
summer of 1923 was dominated by age-groug IV (1919-year class),
and the fall collection of 1924 was dominated by age-group VI (1918-
year class?l. The sexes were equally abundant in the collections as a
whole, although the males tended to become relatively less numerous
with increase in age. Sexual maturity was attained by nearly all
males in the fifth year and by females in the seventh year. A single
curve was found suitable to express the length-weight relationship
of both males and females. There was, nevertheless, a noticeable
tendency for females to be heavier than males of the same length,
and for whitefish taken in the summer of 1923 to be in better condi-
tion than those collected in the fall of 1924.

Lake Champlain whitefish.—A paper entitled “The Age, Growth,
and Food of tﬁe Whitefish of Lake Champlain” by Drs. Van Qosten
and Deason is now in press. The materials consisted of scale samples
and records of weights and measurements of 120 whitefish taken in
northern Lake Cham l_a.in in 1930, and 175 individuals taken in
southern Lake Champlain in 1931, and of the stomachs of 141 white-
fish, also collected from southern Lake Champlain during the fall
of 1931. The data suggested that the natural size and age compo-
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sition of the Missisquoi Bay population was disturbed by the early
fall seining of 1930. The size and age distribution of the southern
Lake Champlain fish indicated that no disturbance through exploita-
tion had taken place. The two populations' were more or less dis-
tinet also as to growth rate, the length-weight relationship, and the
location of spawning grounds. Autumn is apparently a season of
reduced feeding activity, for 86 percent of the 141 stomachs examined
were empty. The food consisted almost exclusively of invertebrates
(99.1 percent) which were made up principally of mollusks (92.8
percent).

Lake Erie yellows perch.—Mr, Jobes has completed the preliminary
draft of a manuscript on the growth of the Lake Erie perch. Much
of the information obtained in this study has been presented in
past reports. The most important new development was the deter-
mination of a method for the calculation of growth from scale meas-
urements. Lengths at the end of the second and later years can be
computed by direct proportion, that is, on the assumption that the
body-scale ratio is constant. First-year lengths, however, must be
determined from an empirical curve of the body-scale relationship.

BPECIAL SURVEYS

Red Lakes and the International Lakes—At the request of the
Oftice of Indian Affairs of the Department of the Interior, Drs. Van
Oosten and H. J. Deason conducted a 3-week survey of the fisheries
of Upper and Lower Red Lakes in northern Minnesota during late
August and early September 1938. The principal purpose of the
investigation was to obtain information for the settlement of various
controversies concerning the regulation of the commercial gill-net
fishery that is conducted by the Indians on Lower Red Lake and by
white citizens on Upper Red Lake. The survey included the quanti-
tative analysis of commercial catches as to species and size composi-
tion, a study of the variations in the size of gill-net mesh employed,
and the collection of biological data for the study of the life histories
of the principal species. All available statistical records of the
commercial fishery and of the artificial propagation of wall-eyed pike
and whitefish were transcribed for later analysis. Conservation and
Indian Agency officials, fishermen, and other interested persons were
interviewed.

A large portion of the work preparatory to the submission of a
formal report has been completed. The report will contain recom-
mendations, largely for the guidance of officials of the Red Lake
Indian Agency, for the regulation of the commercial fisheries which
constitute one of the principal sources of income for the Indians.

Following the Red Lakes survey Dr. Van Qosten made a brief
survey of the boundary waters of northern Minnesota and south-
western Ontario, at which time he interviewed fishermen, transcribed
statistical records, and collected biological data on the principal
commercial species.

Potagannissing Bay investigation.—The investigation of the rela-
tionship between the sport and commercial fisheries of Potagannis-
sing Bay, Lake Huron, conducted under the joint supervision of Dr.
Van Qosten and F. A. Westerman of the Michigan Department of
Conservation, has been concluded and a formal report. has heen pre-
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Eared. The allegedly harmful effect of the commercial trap-net
shery of the area on the population of game fishes, particularl
smallmouth bass, in the region apparently has been overestimated.
The occurrence of large numbers of bass in the trap nets is distinctly
seasonal and confined to relatively limited areas. Consequently,
only minor restrictions on the commercial fishery for coarse fish are
necessary in order to afford adequate protection to the game-fish
stock. The report contains specific recommendations for the regula-
tion of the fisheries.

Lake Champlain investigation—The report of the International
Fact-Finding Commission, consisting of Dr. Van Qosten of the
Bureau and of James A. Rodd of the Department of Marine and
Fisheries, Ottawa, Ontario, on fisheries controversies on Lake Cham-
plain was largely completed -during the past year and will soon be
submitted to the respective governments. The report will contain a
discussion of the fisheries controversies, a tabulation and analysis of
all available information concerning commercial fishing and angling,
descriptions of the natural history of the principal species, a critical
historical review of the artificial propagation of wall-eyed pike and
yellow perch, and recommendations for the regulation of the com-
mercial and sport fisheries of Lake Champlain. Appendices to the
report will contain original studies of the feeding habits of the
principal species as independent contributions of Dr. H. J. Deason
and F. W. Jobes of the Bureau, and Dr. R. H. M'Gonigle of the
Fisheries Research Board of Canada.

SHELLFISH INVESTIGATIONS
Dr. PauL S. GALTSOFF, in charge

Although the difficulties experienced by the oyster industry in past
years were greatly alleviated during 1938 by the general improve-
ment. of economic conditions in-the country, the decréasing supply of
good oysters continued to present u serious problem endangering the
future progress of the industry. Scientific and technical knowledge
concerning the oyster and its method of cultivation shows that this
difficulty can be overcome by increased cultivation of oysters, im-
provement of the quality of oyster meat, and standardization of the
raw and canned product offered to the consumer.

Practical application of this principle meets, however, with many
legal and technical difficulties. In many States the introduction of
oyster-cultural methods on a large scale necessitates the reorganiza-
tion of existing policies and systems of operation and abandonment
of the practice of exploiting natural oyster resources. Personnel
capable of directing and supervising oyster-cultural activities is
required to introduce systems of cultivation into States where exploi-
tation of the public bottoms has been the traditional method of
the oyster industry since its establishment. Inasmuch as the
development of methods of oyster culture suited to the varying con-
ditions of local waters depends upon scientific studies of the ?)hvsi-
ology and life history of the oyster, it is apparent that the accumula-
tion and dissemination of such information among interested persons
is of great practical importance to the oyster industry.

Studies on the propagation of the oyster, its cultivation on public
and privately owned bottoms, and the protection of valuable fishing
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areas against the attacks of natural enemies and pollution have con-
tinued to be the principal fields of shellfish investigation conducted
by the Bureau in Massachusetts, Connecticut, Virginia, North Caro-
lina, South Carolina, and Florida. A

To determine the practicability of various methods of oyster cul-
ture suggested by ]a{;orabory experiments, steps have been taken to
establis%l experimental oyster be({)s in localities set aside for this pur-
pose by State authorities. In cooperation with the South Carolina
Board of Fisheries and the Works Progress Administration an ex-
%erimental project of this nature was undertaken in South Carolina.

xperiments on the control of starfish were conducted in Long Island
Sound and studies of the parasites of the oyster were continued in
Beaufort, N. C. The work on pulp-mill pollution in York River
was continued with the cooperation of the Virginia Department of
Fisheries with the view of determining the chemical nature of the
substance present in the efluent which was shown by previous investi-

gation to be harmful to oysters.

PHYSIOLOGY OF THE OYSTER

Propagation.—Since successful propagation depends upon the pres-
ence on oyster beds of a large number of specimens of both sexes
capable of spawning, the sex changes in the adult oyster present a
problem of practica{;im ortance to the oyster farmer. Study of this
problem was continued by Dr. Galtsoff and staff at the Woods Hole
(Mass.) laboratory and at Milford, Conn., where experimental mol-
lusks individually marked are kept in the outdoor tanks. Durin
the first year (1937) 8.0 percent of the males changed to females an
13.1 percent of the females changed to males, total change in either
direction being 9.7 percent. In the second year (1938) 11.2 percent
of the males changed to females and 12.1 percent of the females be-
came males, total percentage of changes in either direction being
11.5. Sex reversal among oysters that have already changed their
sex occurs much more often. Qut of the total of 32 oysters which
changed their sex at any time between 1936 and 1938, 22 (69 percent)
reversed their sex. The results suggest the presence in the popula-
tion of a group of animals with unstable gonads.

Development of spawning reactions, which are different in the
two sexes and are characterized in females by the rhythmicity of
muscular contractions and discharge of eggs through the gills, fails
sometimes to keep pace with gonadal changes and results in physi-
ological intersexuality. Some of the sex-reversed males, possessing
ripe ovaries, reacted in typically male fashion by discharging eggs
through the cloaca. A complete female spawning reaction occurre%,
however, at the end of the reproductive season, at which time the
intersexuality had disappeared.

Survival and aging of eggs and sperm.—Experiments on fertiliz-
ability of eggs and their survival in water after being discharged
by the oyster were carried out at Woods Hole by Dr. Galtsoff. It
has been found that more than 50 percent of the eggs will cleave if
sperm is added after 12 hours, but a very small percentage cleave
normally if 24 hours elapse between their discharge and insemination.
The life of sperm depends to a certain extent upon its concentration
in sea water. In sufficient concentration (0.2 g. in 50 ml. of sea
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water) good sperm is still effective after 24 hours. In greater dilu-
tion the sperm perishes sooner. These experiments indicate that
simultaneous spawning of the majority of adult specimens and
crowding of spawners on spawning beds are essential for the suc-
cessful propagation of the oyster.

Respiration—The study of oyster respiration was undertaken
with the view of determining the effect of environmental conditions
on this fundamental living process. An understanding of the factors
controlling the uptake of oxygen by an aquatic mollusk is especially
necessary for the study of its carbohydrate metabolism and of other
metabolie processes which result in the accumulation of glycogen,
heavy metals, calcium, and other elements which, from the nutritive
point of view, are important food constituents of the oyster meat.

Using the metabolism chamber specially designed for this work
and employing the technique perfected during the previous summer,
Dr. Galtsoff and G. I. Mishtowt carried out a number of experiments
studying the effect of Jowered salinity and increased CO, tension on
oxygen consumption. It has been found that in all the experiments
witll diluted sea water the oyster used an average of 13.6 percent
more oxygen in a salinity of 24 parts per thousand than in a salinity
of 22.

Experiments with CO. consisted in bubbling this gas through sea
water and determining the rate of oxygen consumption. It was found
that CQ. has a depressive effect on oxygen consumption, which begins
to decrease with the decrease of hydrogen ion concentration. The
maximum effect is obtained at pH 6.0 or lower, the oyster under these
conditions using practically no oxygen and presenting all the appear-
ances of being narcotized.

Further plans for this investigation comprise the determination
of respiratory quotients of oysters at different times of the year and
under various environmental conditions, and a study of the effect
of various pollutants on respiration.

OYSTER CULTURAL STUDIES

Propagation of oysters in Long Island Sound.—The oyster industry
of Long Island Sound and adjacent waters depends upon an abundant
supply of seed oysters for its perpetuation. Since the rate of survival
of Connecticut seed oysters transplanted to other waters is high,
and their growth in a new environment is rapid, there is always an
extensive demand for them, and seed producing has become a prof-
itable industry of the State. However, owing to the frequent failure
of oysters to set, the industry has not been in a position to supply the
much needed seed oysters. In addition to the poor natural setting,
tho destruction of spat and seed oysters by various pests, especially
starfish, is tremendous. The protection of young oysters from their
enemies constitutes, therefore, another vital proﬁlem for the ovster-
men. DBoth problems have been under investigation by Dr. V. L.
Loosanoff and James B. Engle at the Fisheries Laboratory at
Milford, Conn.

Spawning and setting—Continuing the investigations begun in
1937, spawning and setting of oysters were ohserved at a chain of
15 siations extending from Bridgeport to Morgan Point and east to
New Haven, thus covering the most important part of the Connecti-
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cut seed-oyster producing section. The methods employed in this
study were identical with those used the previous year,

Observations of the past 2 summers on the spawning of oysters
in Long Island Sound indicate that, contrary to common belief,
spawning may take place at temperatures several degrees lower than
20° C. (68.5° F.). The first spawning of oysters occurred on June
28, far in advance of the expected time and at a temperature of only
16.4° C. (62° I'.). The highest temperature recorded on this day at
any of our sampling stations, distributed over a distance of 30 miles
of the oyster-producing section of the Sound, was 18.83° C. (66° F.),
The average bottom-water temperature of all 15 stations was 17° C.
(63° F.). To avoid any errors in recording the water temperature,
nieasurements were taken simultaneously with four deep-sea reversing
thermometers, their correctness was verified by the United States
Bureau of Standards, and the temperature was read by two
investigators.

These observations indicate the need for modifving previous
methods for predicting the time of spawning which have been based
upon the assumption that ovsters do not spawn at a temperature
below 20° C. It is evident that other factors, undetermined at pres-
ent, are involved in inducing the spawning of oysters at low tempera-
tures. Until these factors and their role in stimulating the shedding
of sex cells is ascertained, no infallible method for predicting the
spawning time of oysters living under natural conditions can be
advanced.

Throughout the summer systematic observations on the setting of
oyster larvae were made at some 37 stations located in different sec-
tions of the Connecticut oyster-growing area. In general the setting
occurred late and was extremely light. During the course of these
surveys information on the condition of oysters and the prospects
of obtaining set was supplied to oystermen at regular intervals
through a bulletin distributed by the Connecticut Shellfish Com-
mission.

Observations on vertical distribution of ovster set in 1938 fully
support conclusions reached during the previous yvear to the effect
that in Milford Harbor setting occurs in the zone extending from
the bottom to a point 2 or 3 feet above low-water mark. Above this
level to high-water mark, a distance of about 4 or 5 feet, no setting
oceurs,

Chemical control of starfish—A method for the control of starfish
by chemical means was tested during the vear in large-seale experi-
ments in the Long Tsland Sound area. Farly results of these field
experiments and of previous laboratory tests indicate that important
progress has been made toward effecting the control of the most
important enemy of the ovster in the New England area.

Since mechanical control of starfish on oyster beds is expensive
and only partially effective, the advantages of employing some toxic
substance for the eradication of these pests have been obvious. Labo-
ratory experiments on the use of caleinm oxide, or quicklime, for the
destruction of starfich were therefore initiated at the Milford Labora-
tory in 1937 by Dr. Loosanoff and Mr, Engle. During the spring and
summer of 1938 the method was also tested under natural conditions
on the oyster beds of Long Island Sound, where starfish are abundant.
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In one test where 25 acres of starfish-infested oyster bottom were
treated with caleium oxide at the rate of 480 pounds per acre, as many
as 80 percent of the starfish were found to be affected by the chemical
1 week after the beginning of the experiment. In an area where 280
pounds of calcium oxide per acre were used, the chemical acted upon
74 percent of the startish. It is believed that much better results will be
achieved when a suitable mechanical method insuring uniformity of
distribution of the chemical over the treated area has been developed.

Observations in the Milford Laboratory show that the particles of
Jime must come into direct contact with the body of the starfish to be
effective. Particles of the chemical falling on the upper surface of
the starfish imbed themselves in the delicate skin and rapidly cause its
disintegration through caustic action. Lesions so created rapidly
increase in size, spreading in all directions and involving the delicate
respiratory and other structures found on the dorsal surface of the
starfish. After several days the lesions penetrate the body wall,
exposing the internal organs. Death usually follows very shortly.
Starfish which are not hit by falling particles as the chemical 1s
being applied may eventually come into contact with it by crawling
on the bottom. Lime spread on the bottom retains its effectiveness
for some time.

Laboratory experiments conducted in large tide-filling concrete
tanks indicated that coarse grades of lime, even when used at the rate
of 3 barrels (840 pounds) per acre, do not cover the bottom evenly
but permit many starfish to escape. Finely powdered lime was found
to be much more effective, even in concentrations as light as 280
pounds per acre.

To determine the effect of quicklime on other animals, experiments
were earried out with oysters, flatfish, and lobsters, which support the
most important fisheries in Long Island Sound.

Oysters which were subjected for a period of 514 months to a ver
strong concentration of quicklime survived. although their gmwtﬂ
and increase in weight were somewhat retarded. It must be consid-
ered, however, that the concentration of lime in the tank_was much
greater than that expected to be used on natural beds, and that even
if such n concentration were used, it would persist only a short time.
It appears, therefore, that lime may be used without endangering the
ovster population.  Seed oysters awrvived in lime solutions as well as
the adult oysters.

Claims that spreading lime over oyster bottoms will restore the
normal color of green oysters were not substantiated by field or lab-
oratory observations. ‘Treatment with lime had no effect on the green
color of the oysters.

Large numbers of hard clams, soft clams, and two species of mus-
sels kept in tanks to which a large quantity of lime was added at
monthly intervals survived this exposure for a period of 6 months.
Mortality among these animals was not noticeably higher than in the
control tanks. TField experiments also showed that there was no mor-
tality which could be attributed to the effects of lime among mollusks
dredeed from the beds where experiments in the eradication of star-
fish were conducted.

Experiments performed at the State Hatchery at Noank, Conn.,
showed that the fry of flatfish will survive for 1 hour in a 1:1000
concentration of lime provided they do not come in contact with solid
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particles. In the latter case death quickly results. Experiments with
flatfish eggs obtained from the State Hatchery and taken to the Mil-
ford Laboratory showed that exposure in concentrations of 1.0 gr. of
lime in 250 cc. of water did not materially increase the rate of mor-
tality, but when the eges were allowed to come in contact with par-
ticles of undissolved lime a mortality of almost 100 percent ensue(i).

Observations on the effect of lime on lobster larvae of the first,
second, and third stages were carried out at the Noank Hatchery in
June. In the filtered 1:10 solution the larvae of all stages survived
for 4 hours. Similar results were obtained when larvae were sub-
jected to a concentration of 1 part saturated lime solution to 2 parts
of sea water. However, in a solution of 1 part of lime water to 1 part
of sea water, a mortality of about 25 percent resulted at the end of 4
hours. All three larval stages appeared to be affected equally. In a
saturated solution of lime all the animals died in 8 hours or less. In
this solution the larvae of the first or earliest stage appeared to be.the
most resistant. Direct contact of lobster larvae with particles of lime
resulted in death.

These experiments indicate that the use of quicklime on oyster
bottoms should be restricted to seasons when no larvae of commercial
species are present in the water, thus avoiding the danger of destroy-
ing them.

Distribution of starfish in Connecticut waters.—1In cooperation with
the Connecticut Shellfisheries Commission two surveys were made to
determine the abundance of starfish on oyster bottoms hetween New
Haven Harbor and Penfield Reef. The results of these surveys were
immediately communicated to the oystermen, permitting more efticient
eradication of this pest by private planters. It is planned to expand
this service in the future by making surveys every 3 mounths and issu-
ing the results in bulletin form to be distributed among the interested
parties.

Improvements at the Milford station—During the past fiscal vear
the Bureau obtained title to property at Milford, pursuant to the pro-
visions of an act of the General Assembly of Connecticut, for the
erection of a laboratory building and the establishment of grounds
for experimental work on oyster culture. A special allotment of
$35,000 was made by the Public Works Administration for the con-
struction of a two-story brick laboratory. Work will begin early in
1939. Additional funds granted by the Works Progress Administra-
tion and Public Works Administration are being used for the con-
struction of a sea wall and pier, filling the grounds. construction of
tidal tanks, and other improvements.

Oyster propagation in North Carolina—In the South Atlantic
region there 1s great need of the development of oyster cultivation
and of special methods whereby oysters of good marketable size an
quality can be grown on the extensive tidal flats. Although generally
favorable conditions for oyster growth are found in these areas, the
product obtained there is of inferior size and quality becanse of the
overcrowding that results from prolific natural reproduction.  One of
the chief problems is the development of a practical procedure
whereby seed ovsters placed on the tidal flats can be protected from
crowding and “fouling” of the shells by attachment of oyster spat,
barnacles. etc., and grown to marketable size as single individuals of
good quality. The three principal lines of investigation conducted
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by Dr. H. F. Prytherch during the past year at Beaufort, N. C., in
the study of this problem, were to determine (1) the rate and char-
acter of growth of seed oysters fastened to panels of cement, wood,
and wire placed at different tidal levels, (2) the practicability of using
devices of this type for intensive oyster culture, and (3) the possibility
of utilizing specially constructed salt marsh ponds for concentrated
growing of oysters by controlling setting, and preventing injury to
the chells by the boring sponge.

One hundred and cighty seed oysters were attached to cement panels
and studied individually with respect to growth in weight, volume,
length, and width in relation to their position above anc below low-
water level and their orientation on the panels. The seed used were
1 year old, uniform in size and shape, zm(!l showed the following aver-
age measurements per oyster: Weight, 15.5 .3 volume, 93 ce.; length,
51 mm. (214 in.) 3 and width, 30 mm. (134 in.). Three series of panels
were placed at the main pier in Beaufort Harbor so that series No. 1
was 1 foot above mean low-water mark, series No. 2, 1 foot below this
level, and sevies No. 3 on the hottom, or 6 feet below low-water mark.
Tach series consisted of 60 seed oysters that were cemented in groups
of 10 on 6 panels and oriented in the following 6 different positions:
Horizontal with left valve down, horizontal with left valve up, ver-
tical with hinge up. vertical with hinge down, sideways with mouth
up. and sideways with mouth down. Special care was taken to ar-
range the panels so that all the oysters in each series had the same
environmental conditions,

The principal results of these experiments, briefly summarized,
demonstrate that (1) the growth of oysters is most rapid in the tidal
zone inunediately above low-water level and slowest on the bottom,
(2) the greatest increase in weight and size oceurs in seed placed in a
vertical position with the hinge uppermost, regardless of tidal level,
(3) the next best growing position 1s sideways with the mouth of the
oyster upwards, which produces the finest shape and depth of shell,
and (4) the procedure of attaching seed to panels, screens, ete., and
placing them in the most favorable tidal zone and individual positions,
as indicated above, will vield an increase in volume of over 400 percent
during the first year.

The remarkable growth obtained with the best group of oysters of
the entire series showed the following increase during the first year:
Weight, 360 percent ; volume, 410 percent; length, 100 percent; and
width, 94 percent. Every oyster of this group attained a good size
and shape and exhibited unusual individual growth that ranged from
an increase of 190 to 575 percent in weight, and from 210 percent
to over 660 percent in volume. The results obtained thus far by the
panel method of intensive oyster culture are encouraging as they
indicate that a yicld of over 5 bushels of marketable oysters, with a
value of $5.00, may be obtained from 1 bushel of seed having an
initial cost of 25 cents. This permits an expense of several dollars
to cover the operations of placing each bushel of seed on panels and
caring for them over a 2-year period. Studies are being continued
to perfect an inexpensive type of panel that can be used indefinitely,
and to improve the temporary coating that was applied to the sheﬂ's
of the oysters to protect them from attachment of spat, barnacles,
boring sponge, etc.
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Construction of a series of tidal ponds in the salt marshes has been
completed with the aid of W. P. A labor. Here principles of oyster
culture similar to those described above are being tested on a small
commercial scale. Several hundred bushels of seed oysters have been
planted in the ponds and ditches, where, by control of water levels
and tidal currents. it ‘may be possible to produce ovsters of ood
marketable size under protected conditions. This work may have im-
portant. practical applications in demonstrating how the extensive
salt marshes in the South Atlantic region may be converted into
oyster-producing areas,

Ouster destruction by starfish in South Atlantic waters—In the
coastal waters of North and South Carolina destruction of oysters
and other shellfish by starfish occurs to a limited extent in the more
saline waters of sounds and bays adjacent to inlets. At the Beaufort
Laboratory studies of the oyster-consuming ability of this pest were
conducted over a period of 1 vear by Dr. Prytherch. During the first
6 months (January-June) the 10 starfish in the experimental tanks
devoured over 1.750 oysters ranging in age from 1 to 3 vears. The
number of oysters eaten per month over this period ranged from
183 to 456 and was greatest during March and least during June,
when the starfish were undergoing the processes of gonad develop-
ment and spawning,

After July first only large oysters, 3 and 4 years old, were kept
with the starfish and during the following 6 months a total of 470
were eaten, the number per month increasing rapidly with the low-
ering of water temperature. The starfish were frequently ohserved
to leave a partly consumed oyster and almost immediately begin an
attack on another specimen, especially after thev had heen well fed
for several weeks. Records of ovsters attached fo kyvmographs show
that starfish are able to open large specimens in 3 or 4 hours. Analy-
ses are being made of the secretions of starfish stomachs, as they are
supnosed to be an effective agent in opening shellfish.

Exstablishment of cxperimental farms in South Carolina—FEarly in
November the Burean, in cooperation with the South Carolina State
Board of Fisheries and the Works Progress Administration, initiated
a program for rehabilitatineg and developing the oyster resources of
the State through the establishment of a scries of small experimental
ovster farms. The primary purpose of this undertaking is to enable
tide-water residents in the lower income brackets to obtfain
their subsistence, in whole or in part, by leasing and cultivating
small plots of from 2 to 10 acres of oysters. The program differs
from all previous experiments in presupposing that capital require-
ments will be at a minimum, and that primary materials, equipment,
and supplies may be obtained or produced by the labor of the oyster
farmer himself.

As early as 1890, interested persons were instrumental in having a
survey of State oyster bottoms made by the Bureau of Fisheries, but,
only within the last few years have leasing laws permitted or en-
couraged extensive private holdings. A considerable acreage is now
so held, but full development of the bottom cannot be accomplished
until three major problems are solved.

The first requires development of an inexpensive method for obtain-
ing single seed oysters in place of the massed clusters occuring
natarally.  This is essential to production of high quality oysters,
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In the second place. variations in local water conditions must be
understood so that advantage may be taken of those areas where
growth and fattening occur most readily. On account of the long
spawning season resulting from high water temperature, fattening
occurs very late in the season. Southern growers are thus placed
at a disadvantage in supplying fat oysters early in the season when
the market is usually most favorable. Finally, methods must be
devised for using suitable bottom below low-water mark. Under
natural conditions, oyster spat attach themselves only between high
and low water marks, with consequent restriction not only in the
areas available for cultivation, but also in the number of hours the
oyster may remain open for feeding.

In view of the importance of these and related problems to the
Southern oyster industry. on November 1 the Bureau began an ex-
amination of available tidal streams in Beaufort County, S. C., with
the view of selecting several aveas suitable for small experimental
oyster farms of several acres each. This work, in cooperation with
the South Carolina State Board of Fisheries, was carried out by
R. O. Smith. and several localities were marked for experimentation.

During 1939, various types of bottom will be tested to determine
the most snitable treatment for seed and market oysters, and ex-
periments will be carried out to find practical methods of seed col-
lection on a small commercial scale.

Oyster investigations on the Gulf coast—The oyster industry of
the Gulf coast in general has for several years been in a relatively
unsatisfactory condition, owing in part to the fact that it depends
largely upon natural oyster beds which have been depleted by pred-
ators and by too intensive harvesting.  The problems will apparently
have to be solved by establishing oyster farms on privately leased or
owned grounds and by studying the fundamental biological problems
concerned before the Industry of the coast can be conducted economi-
cally.

The program of oyster investigations which has been undertaken
at the Pensacola (Fla.) Laboratory consists primarily of the follow-
ing phases: (1) Establishment of an experimental oyster farm on a
semicommereial scale to determine rates of growth and fattening,
productivity annually per unit of bottom, and costs of production,
including a study of natural hazards and predators of the Gulf
coast. It is planned to compare the results with those of similar
projects conducted by the Bureau in Atlantic waters. (2) Experi-
mental Inboratory and field studies of factors influencing the growth
and fattening of oysters under conditions characteristic of inost
oyster-producing areas of the Gulf coast, particularly with reference
to fluetuations in salinity.

Pending establishment of the experimental oyster farm, Dr. A. E.
Hopkins has been working in close cooperation with the Florida
Department of Conservat ion and the Works Progress Administration
in a program of oyster planting and rehabilitation of exhausted
natural beds in portions of Pensacola Bay. Observations to date
indicate that Kast Pensacola Bay is very favorable for experimental
study. Programs were also organized for the rehabilitation of
natural oyster grounds in Apalachicola Bay, St. Andrews Bay, and
Choetawhatchee Bay. In addition Dr. Hopkins made a number
of trips to Mobile Bay at the request of the Alabama Oyster Com-
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mission to advise on immediate problems and assist in forming a
general policy of control of the natural beds.

During thé year it has been demonstrated that the location of the
Pensacola Laboratory, on Santa Rosa Sound, is most satisfactory for
its purposes. The water was ahnost always clear and the salinity
varied from about 20 to about 27 parts per thousand in ordinary
weather to as low as 12 to 15 parts per thousand during 2 short
periods of extreme spring freshets. The water temperature through-
out the year followed closely that of the air, and averaged in mid-
summer about 74° F., in mid-winter about 60° F. Opysters, fish, and
other organisms have thrived well in the laboratory aquarium.

With the assistance of relief funds from the Works Progress Ad-
ministration and the Public Works Administration a program of
development of the station was undertaken at the end of the summer.
It is expected that early in 1939 the Pensacola station will be adapted
to any type of fishery research.

Effect of pulp-mill pollution on oysters—Investigations carried
out by the Bureau between 1935 and 1937 at the Yorktown Labora-
tory have clearly indicated that pollution of the river by pulp-mill
wastes has been responsible for the decline of oyster production.
During 1938, Dr. Walter A. Chipman, Dr. H. N. Calderwood, R. O.
Smith, and Lloyd R. Garriss have attacked the problem of determin-
ing what chemical or chemicals present in the pulp-mill effluents are
the cause of the altered physiology of oysters. The investigators
will later attempt to develop a means of eliminating such harmful
substances.

The work has been continued on a cooperative basis with the Vir-
ginia Commission of Fisheries, which contributed $5,000, and with
the cooperation of the College of William and Mary which granted
the use of the chemical laboratory and office space in the college build-
ing at Williamsburg. In addition to the work in Virginia, special
phases of the York River pollution problem were investigated in the
Washington Laboratory by Dr. Galtsoff, with the assistance of Doro-
thy B. Hamilton. These were the abnormal shell structure and other
pathological conditions found in oysters from the polluted areas of
the York River.

In testing the effectiveness of pulp-miil wastes in reducing the
amount of water pumped by oysters, it has been observed that only
one of the various effluents entering the York River from the pulp
and paper mill at West Point has a marked physiological action—
that arising from the pulping process. This mill has three main
sewer ditches; one draining a sludge deposit, one receiving wastes
from the paper mill and causticizing section, and one carrying the
wash waters from the diffuser and the digester building and
evaporators.

Frequent sampling of the discharges from the sewers has revealed
wide and irregular fluctuations in the character and physiological
activity of the effluents. However, these efluents have been grouped
under three main categories for the purpose of study; crude sulphate
soap, foam from the mill sewer outlets, and weak black liquor.

At times considerable quantities of crude sulphate soap find their
way into the effluents, being washed in from the ground surroundin
the black liquor storage tanks. These soaps have a marked physi-
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ological action in reducing the rate at which water is pumped by
oysters. Fractionation of crude sulphate soaps has yielded portions
both physiologically inactive and physiologically active. Studies are
under way for the purpose of isolating, it possible, the single active
constituent. A future study will be the determination of the part the
physiologically inactive materials may play in the distribution and
duration of the potency of the active portions,

Frequently large quantities of foam are observed in ditches lead-

ing to the river. Kxamination of the foamn indicates the likelihood
of its being a soap rather than a saponin.  Further work is planned
on the chemical nature and the effect on oysters of this material.
" Tests of material entering one of the sewer ditches from an over-
flow of foam from the weak liquor storage tanks indicate that this
material is chiefly a dilute form of the so-called “black liquor” which
results from the digestion of the wood chips, with possibly an addi-
tion of a small amount of soap.

Chemical investigations are planned on black liquor samples for
the purpose of finding whether any correlation exists between the
alkalinity and volatile sulfide content of the various black li(]uor
samples and the variations in effect on oysters exhibited by these
samples. Fractionation of the black liquor will be undertaken, and
efforts to develop a reliable method for the detection and determina-
tion in river waters of constitutents of the black liquor will be
continued.

Tests on the physiological eflectiveness of pulp-mill effluent have
shown that storage of weak black liquor in air brings about a slow
loss in potency. It seems that this change is ('hiefij in oxidation,
since agitation in the presence of pure oxygen under pressure ren-
dered the material physiologically inactive, whereas the efluent stored
under hydrogen held its potency at a constant figure for periods of
from 2 to 3 months.

SPECIAL BURVEYS

Under the direction of Dr. Galtsoff, a study of the sequence of foul-
ing organisms on experimental panels exposed by the United States
Navy at Cavite, P. I, and Guantanamo Bay, Cuba, was completed by
G. Robert Lunz, Jr., and_the report was prepared and submitted to
the Navy Department. Preliminary experiments on the nature of
the fouling film were carried out at Langley Field, Va.

At the request of the United States Engineers, Dr. Galtsoff made a
survey of oyster bottoms in Onset Bay claimed to be afferted by
dredging operations in the Cape Cod Canal. Nunierous samples of
water and oysters were taken for examination. Certain areas were
found to be covered with recent deposits of sand and mud and con-
tained large numbers of dead oysters. Since the examinations were
made long after the completion of dredging operations in this section,
the cause of the mortality of oysters could not be ascertained.

Another survey of similar nature was made in Narragansett Bay
at the request of the United States District Engineer in Providence.
Fortunately, in this case, the survev was made while the dredging
operations were still in progress. Samples of oysters were obtained
from 16 stations on both sides of the canal. Examination of oysters
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revealed no ill effect from the dredging operations. There was no

accumulation of mud on oyster shells or in the shell cavities. The

oysters appeared to be healthy and normal. It is planned to continue
tlhese surveys in Narragansett Bay as long as the dredging operations
ast,

Mortality of shellfish, Myrtle Sound. N. C.—At the request of the
North Carolina Departiment of Conservation and Development, Dr.
Prytherch made a survey of an unusual mortality of clams and
oysters in the waters of Myrtle and Masonboro Sounds. It was
found that hydrographical and biological conditions in these sounds
had changed considerably since the construction of the Intra-
coastal Waterway and had proved to be detrimental to the growth
and propagation of shellfish in this coastal region. The most im-
portant modification is the connection of the Cape Fear River with
the southwest end of Myrtle Sound by means of a canal, approxi-
mately 100 yards wide, known as Snows Cut. This canal, being open
at all times, permits a considerable quantity of fresh water, or water
of low salinity, to flow into Myrtle and Masonboro Sounds. During
flood_ stages of the river especially large quantities of fresh water,
heavily laden with mnd, pass continuously through these sounds
for extended periods and enter the ocean at Masonboro Inlet. During
the carly part of August the unusual floods occurring in the Cape
Fear River Basin produced such extreme freshening of the water in
these sounds as to cause destruction of the natural supply of clams
and oysters,

The value of the oyster crop of this region, which prior to 1932
was approximately $3,000 annually, decreased to less than $400 in
1936 and 1937. It is evident that the clam and oyster resonrces of
this section, which have a combined value of $15,000 annually and serve
as a means of food and livelihood for a large number of local people,
should be restored after some satisfactory flood control devices have
been installed to control the flow of fresh water from the Cape Fear
River. :

AQUICULTURAL INVESTIGATIONS

Dzn. H. S. Davis, /n charge

It has long been recognized that our inland waters constitute one
of the great natural resonrces of the country which, like other re-
sources, are now suffering serious depletion. Indusivial and agri-
cultural development have so changed the nature of many waters
that they are no longer suited to fish, while the majority of those
that are still capable of supporting game and food fishes are badly
overfished. These conditions can best be corvected by wise manage-
ment combined with artificial propagation.

The work of the aquicultural investigations has developed along
three principal lines. One deals primarily with ficld problems and the
provision of much-needed informnation on the best means of obtaining
the maxinmum production of game and food fishes consistent with
environmental conditions. A second line of investigation is con-
cerned with problems relating to the artificial propagation and rear-
ing of fish, while the third deals with fish parasites and diseases, and
their control.
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TROUT

It is the purpose of the investigations on trout waters to obtain
definite information on the annual drain to which the trout population
is subjected by anglers, and the value of artificial stocking in main-
taining a stable fish population. Attention is also being given to
{he correlation between normal production and the available food
supply and other factors which must be given consideration in de-
velopmg management policies.

Test streams—The scientific work at the Pittsford (Vt.) station,
under the direction of R. F. Lord, was again chiefly concerned with
studies on test waters. Waters sct aside for this purpose include
three streams and one lake operated in cooperation \\'il}l the State Fish
and Game Service. On one of these streams, Furnace Brook, a
State game warden was stationed each week end to examine anglers’
catehies for marked fish and to obtain data on the lengths and weights
of all trout taken from the stream.

On both Furnace Brook and the South Branch of Middlebury
River the total eateh for the season was considerably less than in
previous years. Unfavorable conditions during the winter of 1937-38,
when heavy winter rains raised the streams to flood stage with
much damage from floating ice, ave believed (o have been the cause
of the exceptionally poor stream fishing throughout the State.

The superiority of rainbow over brook trout in contending with
adverse conditions ix again brought out clearly in the vesults from
Furnace Brook. s pointed ont in previous reports, no rainbows
have been planted in Furnace Brook for years, while the stream is
heavily stocked each year with fingerling brook trout and, for several
vears past, with yearling brook trout as well.  Nevertheless, the
cateh of brook trout has shown a gradual decrease each year while
the doecrease in the catel of rainbows has been comparatively slight,
with the result that the proportion of rainbows rose from 34 percent
in 1985 to 38 pereent in 1937, In 1938 this trend was accelerated ;
rainbows increased to 62 percent. while brook trout provided only
38 percent of the catch. Furthermore, the average catch of rainbow
trout per angler, which had remained constant during the preceding
vears at 240 in 1938 jumped to 3.7.

The returns from 5200 vearling brook trout planted in Furnace
Brook in the Tall of 1937 were very disappointing. only one percent
of these fish being reported by anglers. The 1937 record of only
12 pereent recovery was thought low but it remained for adverse
wintering conditions to show how a fall plant of yearlings could be
a total loss,

Fish population studies were made on the three test streams in
cooperation with the United States Forest Service. The procedure
wis {0 block off a seetion of the stream with seines at the upper and
lower ends.  These were weighted with stones o as to prevent any
fish entering or Jeaving the section. A dam of burlap sacks filled
with smnd was then construeted across the upper end of the section
<0 s to divert the water into another channel.” Any pools that could
not be drained were pumped dry so that every fish present could
be eaptured, The average number of trout per acre in three scetions
of Furnace Brook was 833, with a total weight of 35 pounds, 11
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ounces. Only 15 percent of the trout were of legal size, 10 percent
of these being brook trout.

In the South Branch of the Middlebury River the average number
of fish (based on two sections) was 1,650 brook trout per acre, with
a total weight of 54 pounds, 10 ounces. As in Furnace Brook, 15

ercent. of these fish were of legal size. There were no rainbow in
fiddlebury River and fish other than tront were too few to be of
any significance. '

The West Branch of the White River was found to have a mueh
smaller population of trout. Three sections of this stream vielded
an average of 376 trout, weighing 14 pounds. 10 ounces, per acre.
This stream also supports considerable numbers of sculpin. dace, and
suckers which, when added to the trout, give a total of 20 pounds,
14 ounces of fish per acre.

Studies on St. Morys River—Monthly collections of bottom and
chemical samples on the St. Marys River. Virginia, were continued
during the spring, summer, and fall of 1938, to determine the effect
of different current velocities on abundanece of hottom animals in riffle
areas. Samples collected during the past 2 years have been very
uniform, with an average weight of slightly over one gram per
square foot. In contrast with streams in the Southern Appalachians,
there were fewer organisms in summer than at other seasons.

It is evident that stocking St. Marys River with fingerling trout
has not produced worthwhile results and that rainbow trout dis-
appear before they reach legal size.

Investigations in Pisgah National Forest.—The experimental fish-
management program in Pisgah National Forest, North Carolina,
was conducted for the second year in cooperation with the United
States Forest Service. The projeet sustained an irreparable loss on
January 4, 1939, in the death of Wm. M. Keil, who had been in
charge of the project for the Forest Service since its inception. The
work will be continued by Thomas K. Chamberlain, who has been
conducting the biological studies for the past 2 vears.

During the late summer and carly fall of 1937 the streams of the
Wildlife Management areas of the forests were stocked for the first
time under the new program. After determining the carrying
capacity of these streams, brook, brown, and rainbow trout were
planted by the most approved methods. In order to develop and
maintain satisfactory fishing it had been decided to plant larger fish
and to develop some system of rotating the open season on the sev-
eral watersheds in order that each stream might have a period of
rest after being fished and restocked. Several of the streams were
opened to a limited amount of fishing during the summer of 1938,

The danger of overstocking when streams are not rich in food has
been demonstrated in several small streams of this area. In one in-
stance a planting of brook trout averaging over 6 inches long was
made in the fall. These fish remained in excellent condition through
the winter but in early spring they began to decline, and, in late
summer, 10 months after planting, their average weight was less than
when first put into the stream.

Stream studies were carried out by Mr. Chamberlain to determine
the rate of stocking for the various waters. Quantitative collections
of food organisms were made from 977 square feet of trout-stream
bottom in the Pisgah Forest alone. Observations were also made on
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the trout present and on streamn conditions in general. While streams
in the Pisgah Forest received most attention, a start was made in
studying the main streams of the Cherokee, Chattahoochee, and Nan-
tahala National Forests, where food conditions appear to be much
the same as in streams of the Pisgah Forest.

In general, the forest streams 1n this region may be classified as
medium to poor. Most of them still suffer from excess of sediment,
due largely to road construction and in some parts of the Pisgah
Forest to overbrowsing by deer. However, congitions appear to be
improving and were it not for uncertainties in future rom{) construc-
tion the outlook would be distinctly encouraging.

Feeding experiments—Extensive feeding experiments with finger-
ling, yearling, and adult trout were carried on at the Leetown station,
supplemented by experiments with fingerlings at the Pittsford sta-
tion. These experiments were designed primarily to determine the
effect on growth, mortality, and egg production of dry meals fed at
different levels and in different combinations.

In general, it was found that fresh meat is more efficiently con-
verted into fish flesh than dry feeds but, owing to the lower cost of
the latter, it is more economical to incorporate a considerable per-
centage of these products into the diet. Using a mixture of the better
dry meals, best results were obtained when the meals were fed at a
level of 40-50 percent.

One of the most striking results was the marked increase in growth
following the addition of 8 percent cod-liver oil to a diet composed of
sheep-liver and whitefish meal. Overfeeding failed to produce high
mortality or any evident pathological effects.

Experiments with brood fish showed considerable variation in the
hatchability of eggs from fish on different diets, amounting in some
cases to over 50 percent. QOverfed lots produced twice the number of
eggs per female obtained from underfed fish on the same diet but the
percentage of eyed eggs was more than 10 percent greater in the
underfed lot.

Cooperative nutrition studies—Studies on the nutrition of trout
were continued under the cooperative agreement between the Bureau
of Fisheries, the New York Conservation Department, and Cornell
University. These investigations are carried out at the Laboratory of
Animal Nutrition of the New York State College of Agriculture at
Ithaca, N. Y., and at the Cortland (N. Y.) Hatchery of the Bureau
of Fisheries. The staff conducting these studies consists of Dr. C. M.
McCay, A. V. Tunison, A. M. Phillips, E. O. Rodgers, and C. R.
Mitchell. Inasmuch as detailed reports of the progress of these in-
vestigations are published annually by the New York Conservation
Department, only a summary of the results is included in this report.

The study of the growth rates of four species of trout during a
seriod of more than 5 years (March 10, 1933—-September 16, 1938) has
ween terminated. The trout used were lake, brown, rainbow, and
brook. In this study the best survivors were the lake trout. These
continued to grow, but at a very slow rate, until discarded. The
brook trout were the poorest from the point of view of survival.
The growth curves of these four species ran parallel throughout.

During the past few years many new vitamin concentrates have
been made available, opening new possibilities for determining the
needs of animals for vitamins. During the past year new studies
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were made employing synthetic diets supplemented with liberal sup-

lies of vitamin concentrates. All recognized vitamins were included
m these supplements but this mixture could not replace the factor
H of fresh meat. Present knowledee about the part any of the
vitamins play in the growth and well-being of trout is extremely
limited.

New attempts were made to prepare concentrates of factor H from
liver but with little success. Ten percent of fresh liver added to a
synthetic diet seems to satisfy the requirements of trout for all vita-
mins.  In accordance with our earhier studies it seems that liver
retains part of its factor H when dried in vacuo.

Studies with meats and fish preserved in various wavs have been
continued. Some success has resulted from feeding meat such as
spleen preserved with salt. No injurtous effects have resulted from
feeding high levels of salt to brook trout.

Since ordinary dry feedstuffs contain about 10 percent of moisture,
an attempt has been made to dehydrate fresh meat by mixing it with
very dry feed mixtures. By starting with a very dry diet sufficient
fresh meat can be added to bring the mixture to its normal content
of about 10 percent. Preliminarv tests with this method indicate
that part at least of the factor H is preserved.

Intermountain Region—Fish management work in the Intermoun-
tain Region in cooperation with the United States IForest Service and
the fish and game commissions of the several States, which had
been discontinued for several years, was resumed with the appoint-
ment of Dr. Stillman Wright as regional biologist.  Dr. Wright
established his headquarters at TLogan, Utah, on June 9, where the
State Agrienltural College has very gencrously provided adequate
laboratory facilities for him and his assistants.  Since entering upon
his duties Dr. Wright has spent considerable time familiarizing him-
self with conditions in this region, in the course of which he has
traveled approximately 17,400 miles by automobile,

Trout are the principal game fishes of this region in whicl, as
elsewhere, the number of anglers and consequent intensity of fishing
is increasing very rapidly. Failure of the fisheries to maintain them-
selves under the heavy demands of the public is evident in the
streams, particularly those near centers of population. Tn lakes and
reservoirs excessive removal of trout is usually followed by a great
increase in the less-desirable species. Factors other than overfishing
are, however, involved in the general decline of the fisheries in this
region. Silting, resulting from overgrazing and accelerated erosion,
makes streams less suitable for tront. Tn many streams hydroelectric
and irrigation projects interfere with normal migrations, while flue-
tuations of the water level in reservoired lakes interferes with normal
gpawning and may have other detrimental effects. Because of the
variety and critical nature of the many problems involved, it is
evident that for some time investigations in this region must he
directed toward the formulation of management plans for waters
showing poscibilities of immediate improvement of fisheries resonrces.

During the past summer special aitention was given to Fish Lake,
Utah, which formerly supported a highly productive fishery for
rainbow, mackinaw, and brook trout. Some years ago the Utah ¢lnb
was introduced and has since become extremely abundant.  As the
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chub increased in numbers the brook trout decreased in abundance
and average size until it is now a negligible item in the catch. Thero
is reason to believe that the rainbow and mackinaw are also on the
decline.

The results of earlier studies combined with those of last summer
have made it possible to formulate a program of management which
gives promise of improvement in the fishery. The following recom-
mendations have been made to the State Department of Fish and
Game: (1) That a program of eradication of the Utah chub be insti-
tuted, (2) that a forage fish especially suited to the needs of the
mackinaw trout be introduced, (3) that plantings of rainbow and
mackinaw trout be continued, (4) that the present catch limit be
drastically reduced and that attempts be made to develop other lakes
for fishing, so as to decrease the fishing intensity in Fish Lake.

In the search for a forage fish to neet the needs of the mackinaw
trout, attention was directed to Bear Lake, Utah and Idaho, which
has three species of Coregonidae found nowhere else.  One of these,
the Bonneville cisco (Leucichthys gemmifer Snyder), may prove to
be a valuable forage fish, and a study of its hife history has been
begun. A more detailed study of Bear Lake is planned for 1939.
At the present time the trout fishery in this lake 18 in a deplorable
condition and a number of factors conspire against improvement.

California trout investigations—The work of this research unit
has remained under the divection of Dr. P. R. Needham, with head-
quarters at the Natural Iistory Museum of Stanford University.
Dr. Osgood R. Smith was appointed to the staff in the position of
Assistant Aquatic Biologist. The cooperative agreement that had
been in effect since 1932 with the California Division of Fish and
Game was abrogated by mutual consent. on July 1, 1938,

Cooperation with the United States Forest Service was continued,
but lack of funds limited the extent of the work. Angling catch
records were taken for a second season on Fish Lake, in the Umpqua
National Forest, Oregon. Lack of funds caused abandonment in
August of the survey of the North Fork of the Umpqua River and
its tributaries when only partially completed. The survey of lakes
in the Willamette National Forest was coinpleted and a report cover-
ing the entive three years’ work and containing stocking policies
for all Iakes suitable to fish life is now being prepared. A survey
of lakes in the Columbia National Forest in Washington was begun,
and it is planned to continue the work next season if funds are
available. .

Complete catch records were secured for a second season on Squaw
Creck in the Shasta National Forest, Calif., and a report is being
prepared that will cover the 2 seasons’ activities,

Loss of Merican trout—The flood of March 2, 1988, in southern
California completely destroyved the Forest Home State Fish Hatch-
ery, near Redlands, and with it both the adults and eggs of Salmo
nelsoni bronght to California from Baja California, Mexico, in the
spring of 1937. An attempt will be made to secure another lot of
these fish for breeding purposes,

Conviet Oreel erperimental stream —FExperiments to defermine
the survival rates of hatehery-reared trout planted under controlled
conditions were continued. Fifteen plants of marked rainbow and
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brown trout were made in the experimental stream, 18 of which
were successful. The survival from plants of advanced fry and eyed
e(igs gave further confirmation of last year’s results. From a plant
of 3,000 eyed cutthroat eggs, 465 fish, or 15.5 percent, survived after
51 (fuys. A slightly higher survival of 21.7 percent was obtained
from a plant of 2,000 unfed fry. These results were obtained under
light predation, and survivals are slightly higher than any obtained
last year. In contrast, a plant of 1,000 unfed fry showed a survival
of only 1.4 percent under heavy predation, 64 wild trout being taken
from this section at the end of the experiment.

Brown trout fingerlings, planted at the usual size at which they
are planted from State hatcheries, showed surprisingly high sur-
vivals after 3 months. For instance, in one section a survival of
76.4 percent was obtained after 94 days, in spite of the fact that 117
wild trout were also present in the section. These fish were planted
at a length of 1.5 inches and averaged 3.2 inches at the end of the
experiment. By way of comparison, wild brown trout of the same
age, netted from Convict Creek, showed a survival of over 89 percent
after 97 days under heavier predation.

Small rainbow trout, averaging 1.7 inches in length, planted in
two experimental sections, showed survival rates of 756 and 83.1
percent, respectively, after 95 days. These fish were planted without
removing wild fish and no effort was made to protect them from
other predators.

One of the most surprising results has been the large numbers of
naturally spawned fish that are found in the experimental sections at
the end of the season. This year a total of 1,123 wild brown, rain-
bow, and eastern brook trout were removed from the 15 experimental
sections, an average of 74 wild fish per section.

Some much-needed improvements were made during the past year,
including the construction of a small cabin for living quarters, and a
few changes in the experimental section. Floodwaters in late June
interfered with the experiments to some extent. ILate in the fall a
flood diversion ditch was constructed which will make it possible to
divert at least a portion of high water out of the main channel and
around the experimental area.

Shasta Dam survey.—A party of four biologists, employed by the
United States Reclamation Service, has been engaged in an investiga-
tion of the salmon-salvage problems resulting from the construction
of the Shasta Dam on the Sacramento River. This work is under the
immediate direction of Dr. Smith. During the summer most of the
spawning areas above the dam were located and measured to deter-
mine the extent of such areas that will be destroyed upon completion
of the dam. Streams below the dam were also examined for suitable
spawning areas.

On the basis of counts made of salmon passing over the fish ladder
at the irrigation dam at Redding, it is cstimated that there are
approximately 20,000 salmon in the fall run alone, which would indi-
cate a potential deposition of over 70 million eggs in the area that
will be cut off by the dam.

Dam debris survey.—Late in June a crew of four men was em-
ployed by the United States Engineer Corps to make a study, under
the direction of Dr. Smith, of the fisheries problems arising from the
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construction of three dams on the American and Yuba Rivers in Cali-
fornia. Data were gathered during the summer by standard stream
survey methods and, in addition, two men were employed to count
salmon ascending the rivers. The counts were incomplete and do not
include a reputedly sizeable steelhead trout run. They do, however,
indicate that it will be mainly sport fishing and not the commercial
salmon fishery that will be affected by the dams and mining debris.

Survey of Pyramid Lake, Nevada.—A survey of Pyramid Lake
and its fisheries problems was made between March 7 and June 8 at
the request of the Indian Service. Francis H. Sumner was stationed
at the lake to gather biological, physical, chemical, and historical data
on the lake and on Truckee River, which formerly was the spawning
ground of great runs of entthroat trout. With the aid of Indian
wardens a record was kept of the commercial catch made by the
Indians, which has declined greatly in recent years. Length-fre-
quency and age studies show that the run is at present made up
almost entirely of old fish, averaging 84 to 85 inches long, and that
the younger age groups are not represented. This age and frequenc
is the reverse of that usually found in an over-exploited fishery. It
appears that the run was but a remnant of a race that has practically
ceased to reproduce, from lack of spawning facilities. Overfishing by
the Indians has probably been a factor in depleting the run, but it is
evident that the diversion of the Truckee River water has been the
major cause. It is considered doubtful that rehabilitation could be
effected by any means.

BABS

Studies on streams in Virginia and West Virginia.—Field work on
bass streams, begun in 1936, was continued at the Leetown (W. Va.)
station by E. W. Surber and George E. Klak.

These studies are designed primarily to determine the extent and
efficiency of natural propagation of bass and the effect of intensive
fishing on the bass population. They show that, even in heavily
fished waters, there is little danger of the bass population being
soriously depleted if adequate spawning facilities are available. In-
tensive fishing frequently results in excessive numbers of small bass,
with consequent reduction in the abundance of forage fishes. It is
apparent that the remedy is to build up the food supply and that
stacking with young will only tend to intensify the unbalanced
condition.

Monthly series of bottom samples were collected from the experi-
mental sections of four streams, namely, the Cacapon River, South
Branch of the Potomac River, North Fork of the Shenandoah River,
and the Shenandoah River. This series of samples duplicates those
taken in previous years. Special attention was given to measure-
ments of current velocities at all sampling stations. Laboratory work
on_the bottom samples has been completed, but the data have not yet
been analyzed. .

Studies of the extent of natural propagation were continued in
these four rivers. In contrast with previous years, interruption of
the spawning season by cold weather and muddy waters brought
about a second spawning early in June. In previous seasons spawn-
ing was completed by the Ist of June. The number of bass nests
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per mile was 70.7 in the Cacapon River, 81 in the South Branch of
the Potomac, 24 in the North Fork of the Shenandoah, and 11 in
the Shenandoah River proper. It is believed that in ordinary years
an excessive number of fry are produced in the first two rivers.
During the past year, however, high and muddy waters destroyed
the fry as they rose from the nests and there was a decided scarcity
of fingerling {ass throughout the season. Routine monthly collec-
tions of fishes showed that a reduction in the numbers of fingerling
bass is accompanied by an increase in the forage fish population.
After July, collections of bass fingerlings for study became increas-
ingly difficult or impossible because of their scarcity.

As in previous years, conditions in each streain were found to
differ in many respects and each would require different treatment
to bring about improvement in fishing. Minnow surveys were made
in 11 experimental sections in an attempt to determine whether rea-
sonably reliable data could be collected on the size of the forage
fish populations in the four rivers concerned.

Investigations in Florida waters—In recognition of the need for
extensive studies on black bass and other fresh-water game fish in
Southern waters, and their propagation by artificial means, headquar-
ters for this work was established at the hatchery recently acquired by
the Bureau at Welaka, Fla. This station, located on the banks of
the St. Johns River, is admirably adapted to experimental worl.
There are a large number of ponds, ranging from seven-eighths to
9 acres in area, which have recently been remodeled to make them
more suitable for experimental work. New buildings have been
constructed which will provide adequate laboratory, office, and liv-
ing facilities for biologists working at the station. Opposite the
station, on the west side of the St. Johns River, is the Ocala National
Forest, which contains several streams and a large number of lakes
rich in aquatic life. Through a cooperative agreement with the
United States Forest Service and the Florida State Commission of
Game and Freshwater Fish, eventual management and control of
all lakes in this area is contemplated.

Investigations in this area, both at the Welaka station and in the
field, are being conducted under the direction of O. Lloyd Meehean.
Mr. Meehean T)egan his work on the waters of the Ocala Forest in
April 1938, and later moved his headquarters to Welaka.

A survey of the principal lakes in the Ocala Forest was carried
on during the summer of 1938 to provide information to be used
in developing a management program for these lakes. The survey-
included plane-table mapping of the lakes by a crew of C, C. C. en-
rollees, complete soundings of each lake, and the determination of
the species of fish present and their relative abundance. From this
survey maps have been prepared showing bottom contours, the loca-
tion, kind, and extent of weed beds, and other pertinent information.

Based on this survey, a stocking program has been worked out
for 19 lakes that are fully controlled by the Forest Service. Most of
the lakes are to be stocked with bass and sunfish, but several which
appear ideally suited to crappie have been reserved for this species.

To determine the fishing demand to be expected on lakes of the
forest, checking stations were set up on two of those most accessible
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to anglers. At these stations a complete census was started on May
21, the opening day of the fishing season, and will continue until
the close of the season on March 21, 1939. Bottom samples, two
types of plankton samples, and chemical data are also being col-
Jected on these lakes. ,

In addition to the lakes under management, seven ponds have
been set aside for experimental work. This number will be in-
creased as needed. These ponds will be utilized for stocking experi-
ments and study of methods to increase the food supply of game fish
in these waters, as the basis for improvement in the management
program.

In the Choctawhatchee National Iorest there are a number of
streams that are inhabited by largemouth bass at the lower end
where they enter coastal bays, but which contain no game fish
higher up. These streams are peculiar in that the temperature of
the water is about the same throughout the year. A study is being
made of the physical conditions and life in these streams to deter-
mine how they can best be utilized.

Experiments relating to hatchery problems will be started early
in 1939 when the remodeled ponds at the Welaka station will be
ready for use.

PARASITES AND DISEASES OF FISH

Facilities at Seattle, Wash., for the study of problems relating to
fish diseases were greatly increased during the past year. These
studies are under the direction of Dr. F. F. Fish. Two experimental
laboratories ure now available, each operated for a slightly different
purpose. One is an enlargement of the field laboratory constructed
at the Quilcene (Wash.) hatchery in 1937. The original temporary
structure has been replaced by a permanent building constructed- by
the Division of Fish Culture according to plans provided by Dr.
Fish. As this laboratory was planned primarily llor testing scien-
tific discoveries under controlled field conditions, it is not suited to
all types of experimental work.

A “second experimental hatchery has been provided, through the
generous cooperation of the University of Washington, in the base-
ment of one of the university buildings. This laboratory is sup-
plied with chlorinated water, which is subsequently dechlorinated by
¥assage through an activated carbon filter, thus assuring a disease-

ree source of water. The laboratory contains 24 small troughs
which have proved highly satisfactory for this type of research.
The main water sypply to the troughs is controlled by a manually op-
erated master valve and mixing chamber which permits the main-
tenance of any desired temperature in the troughs. When finances
permit, the water supply of 10 of the experimental troughs will be
additionally controllos by automatic thermostatic valves.

Much of the long-term scientific program of the Seattle Laboratory
had to be considerably modified during 1938 because of the lack of
suitable facilities during the construction period. As long as the
original Quilcene Laboratory could be used, a series of toxicity
studies was maintained to determine the maximum nontoxic concen-
tration of disinfectants which fish could withstand for various
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lengths of time. The value of these concentrations in preventing
certain diseases was then tested at producing hatcheries by means
of routine 1-hour applications at weekly intervals,

During the course of the experiments, which extended over a

riod of 3 months, a serious outbreak of the Western type of gill

isease occurred at the Birdsview (Wash.) Hatchery, and a mild
outbreak at the Quinault hatchery. Prolonged treatments with
malachite green, potassium permanganate, and chlorazene failed
to exert any beneficial effect in preventing the disease. A consider-
able drop in the mortality followed treatments with copper sulphate
and boric acid, but further experiments with both chemicals will be
necessary before any conclusions concerning the prophylactic or
therapeutic values of these disinfectants are justified.

During 1938 a new technique was developed for treating fish in
relatively large volumes of water, such as are found in circular
pools and in raceways. In this method the water supply to the
pond is shut off and the amount of predissolved disinfectant nec-
essary to attain the desired concentration is added. The water is
kept mixed and aerated during the treatment by means of a
centrifugal pump.

After completion of the new laboratory at Quilcene, a series of
controlled infection experiments with the protozoan parasite Cyclo-
chaeta were initiated. The purpose of the experiments was not only
to trace the development of the disease under controlled conditions
but primarily to determine the relationship between daily losses and
the actual degree of infection present. 'The results indicate that
while daily losses are by no means an accurate index of the degree
of parasitism, and are unsuitable for experimental purposes, they
are sufficiently accurate to serve all practical purposes.

Pathological studies on Henneguya salminicola, a myxosporidian
parasite in the body musculature of several species of Pacific salmon,
and similar studies on Mymzobolus inornatus n. sp., a myxosporidian
found in the body musculature of the black bass, were completed and
the results prepared for publication.

At the Leetown station E. W. Surber completed a study of a peri-
trichous ciliate of the genus Seyphidia, which occurred in large num-
bers on the gills and bodies of black bass at this station. This para-
site was discovered on a lot of largemouth fingerlings which sud-
denly stopped feeding. No attempt was made to control the infec-
tion and within a few days the fish suffered a sudden and almost
complete mortality. Although a few Dactylogyrus and Cyclochasta
were also found on the fish the Scyphidia are believed to be the prin-
cipal cause of the mortality. This is borne out by the fact that the
same pond contained numbers of golden shiners which were more
l1eavil}y]7 infected with Dactylogyrus than the bass, yet suffered only
a slight mortality. No Scyphidia, however, could be found upon
these fish.

Dr. Davis continued his studies on a suctorian parasite of the
smallmouth black bass which has been the cause of considerable
mortality at Leetown among bass of all ages. This parasite is evi-
dently widely distributed; since it has been found at several hatcheries
in New York, New Jersey, and Maryland.

The “Disease Service” continued to function during the past year,
about the same number of specimens being received for diagnosis as
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in previous years. One very gratifying feature is that some of the
hatcheries have ceased to be steady clients of the service, which
would indicate that the common discases are now under better
control.

Dr. Davis spent some time at the York Pond (N. H.) station in
connection with an outbreak of furunculosis. In an effort to eradi-
cate the disease the trout were either removed or destroyed and the
ponds and hatchery disinfected with chlorine and hydrated lime.
Owing to the nature and extent of the ponds this was a very difficult
task but it is believed that it was accomplished successfully.

INVESTIGATIONS IN INTERIOR WATERS
Dr. M. M. ELL1s, in charge
POLLUTION STUDIES

Headquarters for the pollution studies have continued at Columbia,
Mo., where the University of Missouri has courteously provided
laboratory space and facilities. A subsidiary laboratory at Fort
Worth, ’I};x., has also been maintained. The various phases of the
pollution investigations are so organized that they contribute to the
central purpose of determining the suitability of particular waters
both in the stream and in the hatchery for different types of fishes, the
detrimental action of many substances which enter streams or water
supplies ecither naturally or through pollution, and reliable means
for measuring the condition of the fish themselves. In this work
cumulative effects and impairment of vital functions are receiving
more attention than the immediate lethality, as the former are bot
more insidious and far reaching than the latter.

Three major lines of investigation are in progress at the Columbia
field unit and the Fort Worth Laboratory.

Analytical studies—Waters, muds, and aquatic organisms col-
lected in the field are sent to the central laboratory for detailed
analysis. Determination of these samples is carried out by Dr. B. A.
Westfall and assistants. In addition to the materials collected in the
course of field work conducted by the staff, a large nuinber of samples
are sent in for analysis by the various State agencies.

Bioassays—The specific effects of materials found in waters, muds,
and pollutants, on living fish and other aquatic animals, are deter-
mined by the bioassay method. The bioassays of pollutants sent to
the Columbia unit by State authorities and other sources have grown
to be an important activity of the laboratory, with 50 to 200 such
assays constantly in progress. Equipment and procedures have been
so standardized that it is possible to assign a considerable portion of
this work to analytical assistants who carry on these tests as routine
tasks.

Physiological investigations—The underlying causes for the ac-
tions of the various substances found in natural waters and pol-
lutants on living fish are sought throuﬁh studies of the physiology
of fish. This phase of the work is under the direct supervision of
Dr. Ellis and 1s conducted both in the Columbia Laboratories and
at Fort Worth. A major field of physiological investigation during
the year was a study of the effects of various components of larva-
cides and herbicides on fresh-water fishes and associated aquatic food
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organisms. As the biochemical and physiological tests are quite
exacting, each fish is maintained and studied as a separate patient,
frequently for a period of several months. More than 200 such fish
are under observation at Columbia, and upwards of 500 catfish are
being studied as part of this investigation at Fort Worth. These
studies have progressed to the point where it is possible to conclude
that there is impairment of the growth and nutrition of fishes in
waters treated with even small quantities of arsenicals and several
other materials commonly used as mosquito larvacides. A separate
report on this subject wil{be prepared earlfl mn 1939.

%uring the latter part of the year physiological studies were begun
to deterinine the effects of several substances dangerous to fish life
which were found in natural waters in the West in the course of the
summer’s field investigations. These studies are being carried out in
both the Columbia and Fort Worth Laboratories.

Summer field, surveys—During the summer of 1938 intensive
studies of stream pollution were made throughout the greater part
of Western United States, and many new data were collected on the
nature and effects of polluted waters. Observations were made in
the States of Texas, Arizona, Nevada, California, New Mexico,
Oregon, Washington, Idaho, Wyoming, Montana, Minnesota, North
Dakota, and Nebraska. About 5,000 analyses were made in the field
and additional material was returned to the laboratory at Columbia,
Mo., for further analysis.

After leaving Columbia ecarly in the summer, Dr. Ellis and field
party proceede%l to the Fort Worth (Tex.) Laboratory where par-
ticular attention was given to the catfish investigations in progress
there. From Fort Worth the party proceededg to Uvalde, Tex.,
where a study of water conditions indicated the source of at least
one of the difficulties hampering pond operations, not only at Uvalde
but also throughout the Southwest. While in Texas, the party had
an opportunity to make direct observations on the silt and salt loads
of floodwaters, obtaining valuable data.

Studies of impounded waters continued at Elephant Butte Reser-
voir in cooperation with the United States Rzclamation Service and
the National Research Council, and at Lake Mead in cooperation
with the same agencies and the National Park Service. At Elephant
Butte opportunity was afforded to use a new piece of apparatus
recently (Yeveloped in the Columbia Laboratories by means OF which
direct determinations of silt, turbidity, water temperature, and light
transmission were possible inch by inch throughout the entire depth
of the lake. This new apparatus gave valuable detailed data con-
firming previous observations made by less accurate methods. Ap-
plication of various new methods and pieces of apparatus to surveys
of these western impounded waters is proving very profitable and
is providing a wea]tE of new information on water problems which
has not been available previously. A manuscript on Lake Mead is
planned, comparable to the one on Elephant Butte now nearing
completion.

After completing the work at Lake Mead the party proceeded to
the geyser fields and the Hot Creek region in é)a]i ornia where a
large series of observations were made. At Gold Beach, Oreg., work
carried on during the previous summer on the Rogue River mining
problems was checked and extended.



PROGRESS IN BIOLOGICAL INQUIRILES, 1038 75

In the Mount Rainier section studies of glacier waters were con-
tinued. In addition to making observations on the three major
glacier fields, Nisqually, Puyallup, and Edmonds Glaciers, the party
studied a large number of streams receiving glacier waters. After
completing the work in the vicinity of Mount Rainier the field party
moved over into the Columbia drainage and made extensive observa-
tions on the Columbia River and its tributaries above and below Rock
Island Dam. These data form parts of series collected in previous
years which it is believed will uﬁimat.ely be of service in answering
some of the questions concerning the establishment of new salmon
runs in these streams.

Dr. Westfall, who carried on laboratory experiments at Columbia
during the months of June and July, and looked after the field ma-
terial as sent in, joined Dr. Ellis’ party at Lake Mead the second
week in August. Enroute to Lake Mead Dr. Westfall, with field
truck and equipment, covered various streams in northern New Mex-
ico and Arizona. Dr. Westfall remained with the main party from
Lake Mead to Glacier Park, then proceeded east throug M)(')ntana
and North Dakota to check water conditions in the Fort Peck Dam
area, the headwaters of the Missouri, and at Jamestown and Valley
City, N. Dak., where proposed hatcheries are being considered. From
North Dakota he proceeded east through Minnesota and made an in-
vestigation of the pollution situation on the Rainy River.

The main field party proceeded south from Glacier Park through
the lead district of north Idaho and the copper district of Montana
to check observations at regular stations, thence through Yellow-
stone Park and Wyoming, giving particular attention to streams
from geyser fields or from heavily mineralized districts. Reaching
the soutﬁern Wyoming line, the party was again split so that two
gets of streams, one across Colorado and one across Nebraska, were
sampled by the returning parties enroute to the Columbia (Mo.)
station.

Because of improved apparatus and new methods used, summer
field studies were much more detailed during 1938 than heretofore.
Special apparatus was carried, by means of which physiological
studies of the fish were made in the field. This innovation proved
very successful and yielded not only valuable but also surprising
data in many cases. It is well known that moving fish or other ani-
mals from their natural habitat, even under the most rigid precau-
tions, frequently results in phys1olo%1cal changes so that the exami-
nation of these live animals in the laboratory often fails to give a
true picture of their conditions in the field. With the special physi-
ological and biochemical apparatus carried the physiological observa-
tions and tests were made immediately at the stream in which the
fish were living, It is believed that these data will supply a much
truer picture of the physiology of our fresh water ﬁsges than has
hitherto been available.

Summary of progress during 1938 ~—Studies of stream pollution
during the past year have demonstrated more clearly than ever before
the fact that high dilutions of many substances, introduced by man
into streams, lakes, and reservoirs, or entering these waters from
natural sources, have cumulative actions and seriously impair the
vital activities of food and game fishes. By continued action these
substances, even though they be present in the water in very small
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quantities, are often more insidious and far reaching in their effects
on fish life than other more obvious pollutants which kill fish at
once. Collectively, therefore, the pollution investigations determine
the suitability of particular waters, both in the stream and in the
hatchery, for various types of fishes, the detrimental actions of spe-
cific substances, and reliable means for measuring the condition of the
fish themselves.

This year’s work has shown, among other things, that very small
quantities of arsenicals and several other materials introduced into
or placed on waters as mosquito larvacides, impair the growth and
nutrition of fishes in these waters in addition to building up serious
hazards of lethal poisoning; that certain combinations of some of
the less common minerals which are found in small quantities in
various western streams are responsible for internal injuries to trout
and other fishes in these waters, and that these internal conditions
are correlated with decline in weight and finally with the death of the
fish in such streams; and that small quantities of several inorganic
salts quite widespread in southern and western waters are the cause
of low productivity and on occasion of the sudden death of large
numbers of fishes in fish hatcheries, streams, and reservoirs receiving
such waters,

Because of these findings, and other similar studies in progress,
the listing of streams throughout the United States which can be
designated as unsuitable for fish plantings, or in which low produc-
tivity may be expected because of these biochemical factors, is in
progress.

As impounded waters are particularly subject to concentration of
the various minerals and other compounds which constitute natural
hazards to fish and other aquatic life, the detailed chemical and bio-
Jogical studies which have been in progress for some time at Elephant
Butte Reservoir, N. M., and Lake Mead, Nev., have been continued
throughout the past year.

Acute pollution problems continue to claim considerable attention,
and specific cases of paper-mill pollution have been studied in Flo-
rida, South Carolina, North Carolina, and Minnesota; of phosphate-
mine pollution in Florida; of copper, lead, and zinc mining opera-
tions in Idaho, and Montana; of combined industrial pollution in
New York and Mississippi; and of placer gold mining in Oregon.
Reports on these investigations have been submitted or are now in
preparation. This unit has continued to advise both public and pri-
vate agencies on matters of pollution and water conditions, and many
State officials, various industrial concerns, and numerous private in-
dividuals have been given specific answers to particular problems
throughout the year.

ICHTHYOLOGICAL INVESTIGATIONS

Fishes of the Cunal Zone and Panama.—~The study of specimens
and data collected in 1935 and 1937 was continued by Dr. Samuel F.
Hildebrand. The study of the fresh-water material was completed,
and the results have been embodied in a publication entitled “A New
Catalogue of the Fresh-Water Fishes of Panama.” In this catalogue
127 species are listed, including 9 new ones. The origin and distri-
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bution of the fishes of the Isthmus of Panama are discussed, and
considerable life-history data are given. A section is devoted to
the successes and failures of introduced fishes, setting forth precau-
tions that should be taken and outlining a plan for future intro-
ductions.

The study of specimens and data collected in the locks of the Pan-
ama Canal, as well as elsewhere in the Canal, was completed. A full
report was prepared, listing the animals taken and containing special
information on the use of the Canal, especially its locks, as passage-
ways for fishes.

American anchovies—The taxonomic revisional studies of the
American anchovies by Dr. Hildebrand were continued, especially
in connection with the work set forth in the preceding paragraph.
The study of the Atlantic forms has been carried about as far as
the material available will permit, but only a few of the Pacific coast
species have been studied.

Fishes of Tortugas, Fla—The editorial work and study of speci-
mens necessary in completing and getting ready for publication an
unfinished monograph on the fishes of Tortugas, Fla., left by the
late Prof. William H. Longley, has been far advanced during the
year by Dr. Hildebrand. The points of chief interest in this work
are the underwater observations and photographs of the shallow-
water fishes, and the numerous additions of West Indian fishes to the
American fauna.

General systematic studies—Revisional studies of the systematics
of American fishes were continued by Isanc Ginsburg, with special
reference to the Gobiidae. New species were described, based chiefly
on material studied from the gobies obtained by Dr. Hildebrand in
Panama ; material submitted for study by the Bingham Oceanographic
Foundation; and material from the Hancock Collection, Stanford
University, and from the National Museun.

INDEPENDENT ACTIVITIES OF THE FISHERIES BIOLOGICAL
LABORATORIES

WOODS HOLE, MASS,

Owing to the lack of a special appropriation, the Woods Hole
station was opened last summer to only a limited number of investi-
gators. In addition to Dr. Galtsoff, Acting Director, and his staff,
who were engaged in shellfisheries studies, the following persons oc-
cupied laboratory space: Dr. H. M. Smith, Associate Curator in
Zoology, United States National Museum, working on otoliths of
local fishes and a report on fresh-water fishes of Siam; Dr. Edwin
Linton, University of Pennsylvania, helminth parasites of fishes;
Dr. Raymond W. Root, College of the City of New York; and
Dr. Clark Black, of Swarthmore College, the effect of carbon dioxide
upon the oxygen-combining power of marine fish blood; Dr. d’Alte
A. Welch, Johns Hopkins University, the variations and distribution
of Hawaiian tree snails; Milton J. Lobell, United States Bureau of
Fisheries, age com}i)osit.ion of the winter flounder population and
general studies of the life history; Julian G. Griggs, George Wash-
ington University, fertility in the oyster under various conditions.
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In September the laboratory sustained considerable damages from
wind and a tidal wave which swept the grounds, flooding the basement
of the hatchery and the residence and destroying the seawall and pier.
No serious damage was done to the floating equipment or to the
scientific apparatus,

BEAUFORT, N. C.

Research facilities for the study of marine fishery problems in the
South Atlantic region were provided throughout the year at the
Beaufort Laboratory. The cEief 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 oyster culture;
destruction of oysters by starfish; the propagation of diamond-back
terraﬂin; the utilization of salt-marsh pools for propagation of fish
and shellfish ; and mortality of shellfish in Myrtle Sound, N. C.

Assistance and advice was given to the following agencies, as in-
dicated, on matters pertaining to the marine fisheries and fishery in-
dustries of the South Atlantic region; United States Engineer De-
partment, construction of new inlets in the vicinity of Cape Lookout
for improvement of the fisheries of Core Sound, N. C.; North Caro-
lina Department of Conservation and Development, continuation of
oyster-planting programs and investigation of oyster mortality in
Myrtle Sound; Duke University, construction of five building units
and pier of biological laboratory on property adjacent to the Beau-
fort stations; Union Carbide and Carbon Corp.. continuation of cor-
rosion tests with stainless steel cable under marine conditions; Alum-
inum Company of America and the United States Navy, antifouling
and corrosion tests on aluminum panels; Fordham University, Chem-
istry Department, tests of the antifouling value of special puints for
marine use.

Laboratory facilities for biological research have been provided
for 27 independent investigators from other institutions who were
engaged in the following studies: Dr. H. V. Wilson, professor in the
University of North Carolina, cellular reactions to drugs; Dr. A. S.
Pearse, Duke University, assisted by James W. Littler and Henr
A. Walker, polyclad worms and crustacean parasites; Dr. Frederic
F. Ferguson, University of Virginia, the marine turbellaria; Dr. M.
A. Stirwalt, University of Virginia, assisted by Frances C. Smith
morphology of marine rhabdoceeles; Dr. George H. Girty, United
States Geological Survey, the ecology of living mollusks; Dr. W. C.
George, University of North Carolina, comparative hematology; Dr.
Bert Cunningham, Duke University, effects of temperature on the
rate of development of turtle eggs; Dr. Katherine R. Jeffers, Duke
University, the effect of pituitary hormones on the ovaries of marine
fishes; Dr. Arthur E. Woodhead, University of Illinois, trematode
parasites of fish, especially larval forms in oysters; Dr. F. J. Brinley,
North Dakota State College, physiological studies of fish embryos;
Dr. William L. Engels, University of North Carolina, terrestria
vertebrate fauna of the coastal banks; A. B. Hardcastle and Mar-

aret S. Hardcastle, a protozoan parasite of the menhaden; Sidney
ghapiro, Columbia University, differential growth in the Scom-
broidei; Coit Coker, University of North Carolina, embryology of
echinoderms; Roscoe E. Hill, University of Illinois, ecological studies
of marine fauna; Nelson G. Hairston, University of North Carolina,
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develo]gment and reproduction in hydroids; Russell A. Huggins and
Sara E. Huggins, Western Reserve University, the scale size of fish
in relation to body size; Gordon H. Tucker, University of North
Carolina, %nad development in ascidians; J. Albert Fincher, Uni-
versity of North Carolina, spermatogenesis in sponges; Stephen W.
Gray, University of Illinois, physiology of the invertebrate heart;
H. J. Lewis and Hervey Lewis, Narragansett Bay Oyster Co., spawn-
ing and larval development of oysters,

ropagation of the diamond-back terrapin.—A record hatch of
13,600 young diamond-back terrapins was obtained during the past
summer at the United States Fisheries Biological Station at Beau:
fort, N. C., which operates the world’s largest hatchery for the prop-
agation of these salt-marsh turtles. The greatest annual production
prior to this time was that obtained in 1935, when a brood of 13,245
was produced in the 5 concrete breeding pens surrounding the sta-
tion. Artificial propagation of terrapin was first undertaken here in
1909, and since then has yielded over 128,000 young diamond-backs
for restocking the coastal salt marshes of North Carolina and other
Southern States. The 1938 brood has been placed in special hiber-
nating boxes in the large rearing house and next spring will be dis-
tributed throughout the South Atlantic region in cooperation with
the various State conservation departments.

This year’s high production is attributed to improvements that
were made in breeding pen arrangements as a result of experi-
mental studies conducted under the direction of Dr. Prytherch and
Capt. Charles Hatsel. Since these studies indicated that production
of young might be considerably increased by allowing the brood
stock greater room for feeding, egg laying, etc., two large pens were
constructed to relieve the crowding of adult terrapin in the other
five enclosures. In the new pens, in which the brood stock was
allowed approximately twice as much space as during the previous
year, the production of young by each group (consisting of 400
females and 100 males) increased from 1,200 and 2,480, respectively,
in 1937 to 3,360 and 3,616 in 1938. In two other experiments, in
which the number of adult terrapln per pen was reduced 50 percent,
there were increases of 25 angi 40 percent in production of young in
1938. In the various experimental pens in which crowding was
reduced, the average production of young per female terrapin showed
increases of 3.0 to 5.2; 8.0 to 8.41; 6.2 to 8.4; and 8.0 to 10.1, as
compared with the previous year. A most encouraging aspect of
these improvements in terrapin propagation is that general condi-
tions in 1938 were apparently less favorable for breeding than usual,
as two of the “control” pens that were not changed in any respect
showed decreases in egg production of 20 and 50 percent.

The total brood stock at present consists of 570 males and 2,025
females, most of which have been in captivity for periods ranging
from 10 to 25 years. Last season 320 wild terrapin were added to
this stock and are being kept under observation in a separate pen
to determine the length of time required to reach satisfactory egg

roduction. During the first summer these terrapin produced only a
ew young but showed an increased output of 460 for 1938. In
experiments conducted in cooperation with Dr. Bert Cunningham
of Duke University, several hundred eggs were successfully incubated
under artificial laboratory conditions by keeping them in holders of
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moist filter paper instead of in a layer of sand, as in nature. This.
new technique will be valuable in future experiments to determine
the relative importance of various environmental factors such as
temperature, humidity, oxygen supply, etc., on the rate of incubation
and survival of young of the dinmond-back terrapin.

Utilization of salt-marsh ponds (‘or propagation of fish and shell-
fish.—TInvestigations have been undertaken to determine the possibil-
ity of using improved marsh areas in the South Atlantic coastal
region for breeding and growing mullet, oysters, and other marine
i;)ecies of commercial importance. In cooperation with the Works

rogress Administration the construction of a large tidal pond, 21
acres in extent, for experimental rearing of mullet was complete(i
by the fall of 1938. This was stocked with over 3,000 fish rangin
in size from roe mullet, weighing over 5 pounds, to immature ﬁsﬁ
having a length of 6 to 8 inches and which are approximately 1
year old. Less than 1 percent of the fish died from injuries sustained
during collection and transportation to the pond by live car. The
tidal circulation renews over half the water in the pond every 12
hours and apparently has maintained, during the first 3 months of
operation, satisfactory conditions for breeding and feeding of the
mullet. This is indicated by the discovery of thousands of ve

oung mullet in the pond during the latter part of December whi([:?:
f;ad attained lengths ranging from one-half to three-fourths of an
inch. Representative samples of these small mullet are being col-
lected at intervals of 1 month in order to obtain a record of their
rate of growth in this experimental area. Observations are also
being made of the growth of the large mullet and the time required
for the various age groups or schools to reach marketable size. 'The
experiments thus far have shown that tidal ponds of this type can
also be used for the temporary storage 0% comparatively large
quantities of live fish until conditions for marketing are most suitable.

Construction operations were continued on marshland adjacent to
the mullet-rearing pond to provide shallow canals and small ponds
for experiments in oyster culture. These were planted in the early
fall with several hundred bushels of seed oysters gathered from nearby
beds where overcrowding produces an inferior quality of oyster. In
the artificial ponds the oysters have shown rapid growth during the
first 3 months, October through December, but the real test as to the
practical value of this procedure will come during the summer of
1939, when arrangements will be put into effect to protect these plant-
ings from attachment of spawn and subsequent crowding. Detailed
observations of the rate of growth of the seed oysters in weight, vol-
ume, etc., are being made by the use of cement panels to which repre-
sentative groups of oysters have been fastened, in order that individual
measurements may be obtained at regular intervals. Different con-
ditions are being maintained and studied in the various ponds with
respect to temperature, depth, and circulation of water in relation to
the density of oyster plantings and time required for the seed to reach

marketable size.
APPROPRIATIONS

The funds for the work of the Division of Scientific Inquiry in the
calendar year 1938 were approximately the same as for 1937 insofar
as the basic appropriation 1s concerned. The lifting of the require-
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ment for administrative saving, however, made available $30,000
which was held in reserve the previous year. The sum of $76,000 was
added to the appropriation in order to finance the new Bristol Bay
salmon investigation. An appropriation specifically for conserving
fish by screens and ladders was provided in the amount of $20,000.
By means of special deposit funds made available by the States of
Virginia and Maine, investigations were conducted on the oyster and
lobster fisheries, respectively. Large allotments of Public Works Ad-
ministration and Works Progress Administration funds made possible
the construction projects undertaken by the Division to improve the
biological stations at Milford, Conn., Beaufort, N. C., and Pensacola,
Fla., as well as to construct fish screens in the States of Washington,
Oregon, and Idaho. In addition to these projects statistical work on
old fishery records was conducted at Cambridge. Mass., Ann Arbor,
Mich., and Stanford University, Calif. About one-third of the
emergency funds and about one-half of the two regular appropria-
tions was spent in the calendar year 1938. A statement of funds.
available for biological investigations is given below:

Project 1938 1939
Regular appropriations:
Comimercial fishery investigations. . couao--- $133, 181 $222, 300
QOyster cultural investigations. o o . oo comanan-- 50, 579 50, 620
Aquiculture investigations. ... _------.o-o--- 42, 500 46, 8R0
Conserving fish by screens and ladders_....-.----- 1, 500 20, 000
Water quality studies_ . -o--cnoiooofaomaanon- 11, 100
Washington Iaboratory and administration. ... 4,240 7, 100
43 7 PRI S 232, 000 358, 000
Allotment for travelling expenses. .- ----.. 27, 000 31, 620
Allotment for maintenance and operation of vessels. 29, 000 30, 450
Special funds:
Marine fouling studies. ..o oo 1,500 fo o _----
State of Virginia oyster fund_ ... oo ooooo|emeaaaooa- 5, 000
State of Maine lobster fund__ oo o[- 2, 500
Public Works Administration projects__ ... |oceaceoo--- 281, 050
Works Progress Administration projects_ .- |----eoo--- 127, 645
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INTRODUCTION

The Bureau’s work in Alaska, which pertains primarily to fishery
and fur-seal management, was continued in accordance with the usual
plan. The Commissioner of Fisheries spent several weeks in the Ter-
ritory in July, inspecting both branches of the service.

Regulations for the protection of the fisheries were revised early in
the year to meet conservation requirements in various localities, and
few additional restrictions were necessary during the progress of the
season. In certain places where the salmon runs were late and suffi-
ciently large to assure more than an ample escapement for seeding
purposes, the regulations were relaxed to 1permlt from 1 to 4 da?ys
additional fishing. Although somewhat below the record output for
1936, the yield of salmon in Alaska in 1938 was well above average.

Weirs for counting the escapement of brood fish were operated in
11 representative salmon streams as a means of determining the ratio
of escape to catch. Observations were made also of the numbers of
breeding selmon in various important streams where no weirs were
maintained.

Under the authorization granted by the Act of August 2, 1937, for
the protection of oyster culture in Alaska, two apglications were made
for lease of bottoms in Territorial waters of southeast Alaska for the
bone fide cultivation of oysters. The leasing of such bottoms is on
liberal terms, with a view to encouraging the development of this
industry. ) L

A patrol of the fishing grounds was maintained by the Bureau’s 14
vesseYs, 5 speed boats, and 14 other small power boats, supplemented
by & number of chartered boats and launches. Some use was made
alZ;o of chartered airplane service, both for patrol and for investiga-
tional work. There were 134 persons_employed for varying periods
as stream Euards and special workmen in connection with the enforce-
ment of the fishery laws and regulations, in addition to the regular
personnel of approximately 60 persons, principally wardens and vessel
operators. . .

Incidental to fishery-patrol duties, attention was given to the clear-
ing of salmon streams in order to make additional spawning areas
accessible for seeding. The improvement of conditions for the nat-
ural propagation of salmon involved also the destruction of predatory
trout that feed upon salmon eggs and fry. This work was carried on
chiefly in the Bristol Bay and Cook Inlet regions, through funds con-
tributed by the Territorial legislature and the salmon packers.

Biological studies of salmon, herring, and trout were continued.
The studies of the salmon this season were extended to include a com-
prehensive investigation of the red salmon of the Bristol Bay area.

No change was made in the regulations for the protection of walruses
and sea lions. .

There were 58,364 fur-seal skins taken on the Pribilof Islands, an
increase of 3,184 over the number obtained in the preceding year.
Computations of the fur-seal herd as of August 10, 1938, showed a
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total of 1,872,438 animals, as compared with 1,839,119 in 1937.

illings were from surplus male seals, chiefly 3-year-olds, provision
being made for a sufficient breeding reserve. The feeding and man-
agement of blue foxes on the islands were continued. uring the
1938-39 season 1,029 fox pelts were obtained, and a suitable number
of animals were marked and reserved for breeding stock.

The operation of the byproducts plant at St. Paul Island for the
utilization of fur-seal carcasses resulted in an outsut of 30,587 gallons
of oil and 178% tons of meal. Except for limited quantities retained
at the islands, these products were shipped to Seattle, where the oil
was sold for commercial purposes, and the meal was turned over to the
Division of Fish Culture for use as fish food at the hatcheries.

A few additional buildings for the natives and the fur-seal industry
were constructed at the Pribilof Islands, and improved roads between
the curing stations and hauling grounds were repaired and extended.
Some new structures and equipment were added to the substation for
sea-otter patrol in the western Aleutians.

Through the courtesy of the Navy Department the U. S. 8. Vega
transported the annual shipment of supplies from Seattle to the Pribi-
lof Islands and brought out the season’s take of fur-seal skins on the
return trip. The Coast Guard again rendered valuable assistance in
maintaining a patrol for the protection of the fur-seal herd and in
performing other service.

Acknowledgment is made of the assistance by members of the

Bureau’s staff in the preparation of this document.

VIBIT OF COMMISSIONER OF FISHERIES AND OTHER OFFICIALS TO
ALASEKA

The Commissioner of Fisheries sailed from Seattle aboard the
Brant on July 2 to inspect the Bureau’s fishery and fur-seal activities
in Alaska. The party accom arﬁyincg the Commissioner on this trip
included Congressman Millard F. Caldwell, member of the House
Appropriations Committee, Dr. Ernest H. Gruening, Director, Division
of ’gerritories and Island Possessions, and Mr. John B. McColl, chair-
man of the fisheries committee of the California State Senate.

The Commissioner’s party arrived at Cordova on July 9, after
stop(fing en route at various points in southeast Alaska. From
Cordova the trip was continued by airplane to Anchorage and the
Matanuska colony and thence to gaknek. At this point the party
boarded the Coast Guard cutter Ingham and proceeded to St. Paul
and St. George Islands to observe the fur-sealing operations there.
The Commissioner had planned to return to Seattle aboard the
Brant, following his visit to the Pribilof Islands, but owing to an
accident to that vessel at Kodiak on July 15, the Commissioner’s

lal.fby completed the return trip on the Ingham, arriving in Seattle on
22,
ard T. Bower, Chief of the Division of Alaska Fisheries, repre-
sented the Department on the special fisheries cruise of the Coast
Guard cutter Ingham, sailing from Seattle on June 24 and returning
on July 22. Calls were made at many of the fishing centers and at
several Bureau stations en route to Bristol Bay and return. Senator
Robert R. Reynolds, of North Carolina, was to have made the trip
aboard the Ingham but was unable to leave Washington at that time.
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Later in the summer, however, Senator Reynolds proceeded to Alaska
and called at St. Paul Island when the Coast Guard cutter Northland
stopped there on July 28.

Seton H. Thompson, Assistant Chief of the Division of Alaska Fish-
eries, departed from Seattle aboard the Penguin on June 11 to study
the fur-seal industry at the Pribilof Islands and to inspect the Bureau’s
fisheries activities in other sections of Alaska. Following extensive
observations at St. Paul Island, Mr. Thompson paid particular atten-
tion to the fisheries of Bristol Bay, Cook Inlet, and Prince William
Sound before returning to Seattle on Auiust 14 aboard the Penguin.
Harold B. Carr, Editor and Photographer of the Bureau, accom-

anied Mr. Thompson to St. Paul Island to obtain official pictures of
ur-sealing operations. He returned to Seattle with the Commis-
sioner’s party aboard the Ingham.

JAPANESE VESSELS IN BERING BSEA

In the spring of 1938 assurances were given by the Japanese Gov-
ernment that it would suspend the oﬁiciaf1 survey of salmon resources
in the waters of Bristol Bay which it had begun 2 years le)reviously,
and that it would continue to suspend the issuance of licenses for
vessels to fish for salmon in those waters. This disposition of the
matter was arranged after prolonged diplomatic negotiations between
the countries involved, inasmuch as the expansion of Japanese
activities with respect to the salmon fishery had alarmed Bristol Bay
packers, and stro rotests had been made against the threatened
encroachment on A &5{3 salmon fisheries.

Only one Japanese crab cannery, the Toten Maru (2,851 tons), was
operated in Bristol Bay in 1938. It was accompanied by 3 50-foot
trawlers and 10 launches about 30 feet long, and left the district
before the salmon runs began. Thus there was no interference with
the salmon fishery in this region.

The scouting ship Hakuho Maru, of the Department of Agriculture
and Forestry, cruised in the vicinity of the Aleutian Islands the latter
part of May for the purpose of investigating the migration route of fur
seals. The vessel was reported as having arrived at Atka from the
westward on May 29 and departed for Japan on June 1, owing to

ine trouble.
cngino Broub’e FISHERY INDUSTRIES

As in corresponding reports for ﬁrevious years, the Territory of
Alaska is here consicferetf 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 reﬁi;)n on the Pacific from Yakutat Bay west-
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 Islands
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
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important features of certain subjects of special investigation or
inquiry.
ALASKA FISHERIES LEGISLATION

Under date of April 7, 1938, the President approved an act amend-
ing the Act of August 14, 1937, which prohibited commercial salmon
fishing by means of stake or set nets in the Bristol Bay area except
by persons having resided continuously for a period of at least 5 years
within a radius of 30 miles of the place of set-netting. The new act
permits such fishing by persons residing continuously within the said
area for a period of 2 years and, in the 1938 season, by persons residing
there continuously after June 1, 1937.

The Act of June 14, 1906, entitled “An act to prevent aliens from
fishing in the waters of Alaska,”” was amended by an act approved
by the President on June 25, 1938, whereby all fishing in Alaska is
limited to citizens of the United States, or to persons owing allegiance
thereto, and to certain residents of the Territory. Under this act
only the following persons may fish in the waters of Alaska:

1. Citizens of the United States.

2. Bona fide residents of the United States who have declared their intention
to become citizens of the United States.

3. Natives of Alaska.

4. Alens owing allegiance to the United States, i. e., Filipinos.

5. Bona fide residents of Alaska who have been residents for a period of three
consecutive years prior to June 25, 1938, and who since June 25, 1935, have been
continuously or sersonally engaged in commercial fishing in Alaskan waters.
Aliens in this category, however, may continue to fish only until June 25, 1941,
unless in the meantime they declare their intention to become citizens of the
United States.

The text of the amendments is as follows:

Be it enacted by the Senaléf and House of Refrcamtativea of the United States of
America in Congress assembled, That Public Law Numbered 282, Seventy-fifth
Congress, entitled ‘““An Act making further provision for the fisheries of Alaska,’
approved August 14, 1937 (50 Stat. 839), is amended to read as follows: “That
section 1 of the Act approved June 8, 1924, entitled ‘An Act for the protection of
the fisheries of Alaska, and for other purposes’ (43 Stat. 464), as amended, is
further amended by inserting in said section at the end of the first proviso thereof
another proviso to read as follows: ‘Provided further, That in the area embracing
Bristol Bay and the arms and tributaries thereof, no person shall at any time
fish for or take salmon with a stake net or set net, for commeroial purposes,
unless such person shall be a citizen of the United States and shall have theretofore
continuously resided for the period of at least two years within said area; but
for the salmon fishing season of 1938, residence within said area continuously
after June 1, 1937, shall be deemed sufficient compliance with the residence re-
quirements of this proviso:’ ”’
Approved, April 7, 1938.

Be it enacted by the Senate and Houze of Represeniatives of the United States of
America in Congress assembled, That section 1 of the Act of Confress approved
June 14, 1806 (g4 Stat. 263), entitled ““An Act to prevent aliens from fishing in
the waters of Alaska’’, is amended to read as follows:

““That it shall be unlawful for any person not a citizen of the United States,
or who has declared his intention to become a citizen of the United States, and is
not a bona fide resident therein, or for any company, corporation, or association
not organized or authorized to transact business under the laws of any State,
Territory, or district thereof, or for any person not a native of Alaska, to catch
or kill, or attempt to catch or kill, except with rod, s?ear, or gaff, any fish of
any kind or species whatsoever in any of the waters of Alaska under the juris-
dicticn of the United States: Provided, however, That nothing contained in this
Act shall prevent those lawfully taking fish in the said waters from selling the
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same, fresh or cured, in Alaska or in Alaskan waters, to any alien person, com-
pany, or vessel then being lawfully in said waters: Provided further, That nothing
contained in this Act shall prevent any person, firm, corporation, or asgociation
lawfully entitled to fish in the waters of Alaska from employing as laborers any
aliens who can now be lawfully employed under the existing laws of the United
States, either at stated wages or by piecework, or both, in connection with the
canning, salting, or otherwise reserving of fish: Provided further, That any
erson owing allegiance to the nited States shall not be considered an alien
or the purpose of this Act: And provided further, That any person who is a
bona fide resident of Alaska and has been such & resident for the period of three
consecutive years prior to the date of approval of this Act, and who during
such three-year period has been continuously or seasonally engaged in fishing in
the waters of Alaska for commercial purposes, may continue to engage in fishing
in the waters of Alaska for commercial purposes for the period of three years
gfter t}}e date of the approval of this Act, although not a citigen of the United
tates.
Approved, June 25, 1938.

NEW FISHERY BEGULATIONS

The regulations for the protection of the fisheries of Alaska, issued
Febru 15, 1938, were amended by the following regulations issued
by the Secretary of Commerce under the dates indicated:

[April 27, 1938)
SOUTHEASTERN ALASKA AREA
SUMNER STRAIT DISTRICT

Salmon fishery.—1. Regulation No. 15 (d) is amended to read as follows:
Kosciusko Island: West coast within 1,500 feet of a point at 55 degrees 55 minutes
56 seconds north latitude, 133 degrees 48 minutes 22 seconds west longitude.

2. Regulation No. 15 (m) is amended to read as follows: (1) Prince of Wales
Island: North coast within 3,000 feet westerly of Point Colpoys; and (2) within
1,500 feet of a point on an unnamed island at the entrance to Port Protection,
at 56 degrees 26 minutes 41 seconds north latitude, 133 degrees 38 minutes 4

seconds west longitude.
[June 7, 1938]

KODIAK AREA

Herring fishery.—Regulation No. 3 prohibiting commercial fishing for herring
from 6 o’clock antemeridian of Saturday of each week until 6 o’clock postmeridian
of the Sunday following is rescinded.

Prince WiLLIAM SOUND AREA

Herring fishery.—Regulation No. 2 prohibiting commercial fishing for herring
from 6 o’clock antemeridian of Saturday of each week until 8 o’clock postmeridian
of the Sunday following is reacinded.

SOUTHEASTERN ALASBKA AREA

SUMNER STRAIT DISTRICT
Salmon fishery—Regulation No. 2 (2) of supplement No. 251-24-1 issued on
April 27, 1938, 1s amended to read as follows: ithin 1,500 feet of a point on an
unnamed island at the entrance to Port Protection, at 56 degrees 20 minutes
41 seconds north latitude, 133 degrees 38 minutes 4 seconds west longitude.

CrarENCE STRAIT DIsTRICT
Salmon fishery.—Regulation No. 15 (m) (3) is amended to read as follows:

The Bronaugh Islands south of 56 degrees 7 minutes 10 seconds north latitude
and west of 131 degrees 43 minutes 30 seconds west longitude.

172215—40—=2
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[July 21, 1938)
BrisToL BAY AREA

Salmon fishery.—Regulation No. 13 is amended to read as follows: Commercial
fishing for salmon in the Ugashik district with nets less than 8% inches stretched
measure between knots is prohibited except in the period from 6 o’clock ante-
meridian June 30 to 6 o’clock antemeridian August 1.

[August 4, 1938)]
PRINCE WiILLIAM SOUND AREA

Salmon fishery.—Regulation No. 10 is amended to read as follows: Commereial
fishing for salmon is prohibited during the remainder of each calendar year after
6 o’clock postmeridian August 9: 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,
and (b) to trolling in the period from 6 o’clock antemeridian August 9 to 6 o’clock
postmeridian September 20 in the waters of Prince William Sound east of 147
degrees west longitude, exclusive of all waters of Valdez Arm north of Point
Freemantle. All trap leads from shore to entrance of hearts must be removed
prior to 6 o’clock antemeridian August 13.

[August 15, 1938)

SOUTHEASTERN ALASKA AREA
EABTERN AND WESTERN DISTRICTS

Salmon fishery.— Alaska general regulation No. 1 is hereby amended so as to
germit the holding of salmon in traps in the Eastern and Western districts of the
outheastern Alaska area 72 hours after the termination of the fishing season.
[August 18, 1938)

SOUTHEASTERN ALASKA AREA
EASTBRN DISTRICT

Salmon fishery.—Regulation No. 7 is amended so as to permit commercial
fishing for salmon north of 57 degrees north latitude until 6 o’clock postmeridian

August 20.
SOUTHERN DISTRICT

Salmon fishery.—Regulations No. 8 and No. 7 are amended so as to permit
commercial fishing for salmon until 6 o’clock postmeridian August 20.
[August 19, 1938])
SOUTHEASTERN ALASKA AREA
WESTERN DISTRICT
Salmon fishery.—Regulations No. 8 and No. 9 are amended g0 as to permit
commercial fishing for salmon south of 58 degrees north latitude from 6 o’clock
postmeridian August 19 to 8 o’clock postmeridian August 20.
[August 23, 1938)
SOUTHEASTERN ALASKA ARBA
CLARENCE STRAIT DISTRICT

Salmon fishery.—Regulations No. 8 and No. 9 are amended so as to permit
commercial fishing for salmon south of & line extending from Approach Point to
gaama.tnzc%Point from 6 o’clock postmeridian August 23 to 6 o’clock postmeridian

ugust 25,
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[August £5, 1988]
SOUTEEASTERN ALASEA AREA
CLARENCE STRAIT DISTRICT

Salmon fishery.—Regulation No. 7 is amended so as to permit commercial
fishing for salmon between a line extending from Narrow Point to Ernest Point
and & line extending from Approach Point to Caasmano Point, from 6 o’clock
postmeridian August 25 to 6 o’clock postmeridian August 27.

[August 27, 1988]
SOUTHEASTERN ALASKA ARBEA
CLARENCE STRAIT DISTRICT

Salmon fishery.—Regulation No. 7, as amended by supplementary re lation
No. 251-24-9, is hereby further amended so as to permit commercial fishing for
galmon between & line extending from Narrow Point to Ernest Point and a line
extending from Approach Point to Caamano Point, from 6 o’clock antemeridian
August 29 to 6 o’clock postmeridian August 30.

[August 29, 1938]
SOUTHRASTERN ALASKA AREA
CLARENCE STRAIT DISTRICT

Salmon fishery.—Regulation No. 6 is hereby amended so a8 to permit com-
mereial fishing for salmon north of a line extending from Narrow Point to Ernesat
Point from 6 o’clock postmeridian August 29 to 6 o’clock postmeridian August 31.

[August 30, 19381
SOUTHBASTERN ALASEA AREA
SOUTH PRINCE OF WALES ISLAND DISTRICT

Salmon fishery.—1. Regulations No. 8 and No. 7 are hereby amended 8o as
to permit commercial fishing for salmon from 6 o’clock antemeridian August 31

to 6 o’clock postmeridian September 2.
2. Alaska general regulation No. 1 is hereby amended 8o as to permit the
holding of salmon in traps in the South Prince of Wales Island district 72 hours

after the termination of the fishing season.

[September 8, 1938)
SOUTHEASTBRN ALASKA AREA
SUMNER STRAIT DISTRICT
Salmon fishery.—Regulation No. 6 is amended so as to permit commercial
fishing for salmon by means of gill nets and beach seines in Wrangell Narrows,

exclusive of all waters within one statute mile of the mouth of Petersburg Creek,
from 6 o’clock antemeridian September 12 to 6 o’clock postmeridian September 30.

[September 26, 1938]
KODIAK AREA
Salmon fishery.—Regulation No. 11 is amended so as to permit commercial

fishing for salmon between Old Harbor and Kodiak in the period from 6 o’clock
antemeridian October 1 to 6 o’clock postmeridian October 15.

ANNETTE ISLAND FISHERY RESERVE

The lease of the fishing and canning Iprivile~ges of the Annette
Island Fishery Reserve by the Annette Island Canning Co. under
contract dated April 4, 1933, expired on April 3, 1938. The cannery
wes again offered to competitive bidders, new proposals being opened

on December 15, 1937. .
On February 10, 1938, the Assistant Secretary of the Interior, on

behalf of the inhabitants of the reserve, entered into a new contract,
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effective April 4, 1938, with the Annette Island Canning Co. for the
lease of the cannery for 5 years. Under the terms of this contract the
Indians are to receive 76 percent of the net profits from the operation
of said cannery, and the company 24 percent. The contract provides
for a minimum guarantee of $25,000 to the Indians, regardless of
whether or not their share of the profits amounts to that figure, except
that this provision shall not be e&ective if the cannery cannot operate
because of strikes, lockouts, or stoppage of labor, or from any other
cause legitimately beyond the control of the company, or by reason
of action by the Government. There is, however, an unconditional
guarantee of $10,000 to be paid to the lessors, regardless of the net
profits during any year in which the $25,000 guarantee is ineffective
due to the above-mentioned causes.

The contract also provides that not to exceed 20 percent of the net
profits may be expended by the lessee each year for additions, better-
ment, and improvement of the cannery, subject to the approval of the
Council of the Annette Island Reserve, such expenditures to be repaid
to the lessee from the portion of profits accruing to the Indians from
the cannery operations.

In 1938 the company operated eight traps within the reservation
the catch of which totaled 1,607,595 salmon, and 35,130 salmon taken
in purse seines and %ﬂl nets were purchased from the natives. In
addition, 1,252,705 salmon were purchased from independent operators
of traps and seines outside the reserve. Of the total number of fish
obtained, 137,370 were sold to other canneries, and the remainder were
packed at the company’s plant. In the operation of the cannery and
of the fish traps employment was given to 69 whites and 368 natives.

Profits to the Metlakatlan Indians of the reserve on the cannery
operations for 1937, under the provisions of the lease then in effect,
amounted to $79,024.41. Preliminary estimates for the year 1938
under the new lease place the figure at about $63,500.

OYSTER CULTIVATION

Under the authority conferred by the act of August 2, 1937, amend-
ing the Fisheries Act of June 6, 1924, with the object of lending appro-
priate encouragement to the development of oyster culture in Alaska,
a 15-year lease effective July 1, 1938, covering about 100 acres of tide
flats in Shoal éove, Carroll Tnlet, southeast Alaska, was executed by
the Assistant Secretary of Commerce in favor of William W. Whitcher
of Ketchikan, for the bona fide cultivation of oysters for commercia
purposes. This was the first lease of bottoms in Territorial waters
under the provisions of the above-mentioned act. A nominal charge is
made for such leases, the consideration being at the rate of 10 cents per
acre annually.

Application for another lease of oyster bottoms in Alaska was
recelved in December, and a lease was subsequently executed, effective
January 1, 1939, covering 75 acres of tidelands 1n certain waters of
George Inlet, Carroll Inlet, Blank Inlet, and Pond Bay, in southeast
Alaska, in favor of Celia Fairbanks and Jud Conkle, of Ketchikan.

Beginning in 1931, considerable experimental work has been done
in Alaska to determine whether seed oysters may be grown, and the
results obtained give fair promise that an industry to supply the local
market may be developed.
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STREAM IMPROVEMENT

The improvement of salmon spawning streams in Alaska in 1938 was
limited, for the most part, to that carried on by stream watchmen in
connection with their regujar patrol duties, although in the Cook Inlet
area some stream-clearing work was accomplished under an allotment
of Territorial funds available for this purpose as well as for bounty on
predatory trout. The work consisted chiefly in clearing out log
jams and other obstructions that hindered the passage of salmon to
the spawning grounds. In the removal of obstructions, care is exer-
cised to avold accelerating the current so as to cause destruction of
gravel bottoms used as spawning areas.

In the Kaflia Bay stream, where salmon were having difficulty in
ascending long stretches of swift shallow water, construction of addi-
tional pools at intervals was undertaken by the Bureau to break the
force of the current and facilitate the progress of the salmon upstream.

Increasing numbers of beaver, especially in parts of the Kodiak and
Cook Inlet areas, present an important conservation problem. Where
necessary, beaver dams have been opened to allow the salmon to
ascend to the spawning beds. It is evident, however, that such meas-
ures are but temporary, and it is thought that a satisfactory solution
to the problem can be found only after due investigation of the poten-
tial value of the two natural resources.

CONTROL OF PREDATORY TROUT

The destruction of trout that feed upon salmon eggs and fry has been
carried on for a number of years in the Bristol Bay region through
funds derived from the Territory and the Bristol ﬁaﬁ' packers, the
expense being shared .equa.lly. Not only has _thjs work resulted in a
marked improvement in the runs of red salmon in the region, but it is of
material benefit in providing a means of livelihood to residents by
furnishing them profitable employment during the winter months.
During the year 1938 approximately $17,000 was expended in the
Bristol Bay region for bounty on Dolly Varden trout at the rate of
2% cents per fish. .

In the Cook Inlet area, also, stream improvement and predator-
control work have been accomplished through an allotment from the
Territorial appropriation and contributions of salmon packers. For
the years 1937 and 1938 the sum of $5,000 was available for this work.
In the destruction of predatory trout efforts were confined to the
Kasilof River and English Bay and Kaigln Island streams in order to
determine what the possibilities might be. A bounty of 2% cents each
was paid, as in the %rist,ol Bay region. Less than 10,000 trout tails
taken in the Cook Inlet district were vouchered in the summer of
1937, and the number in 1938 to August 26 was 36,388.

Trout traps for the catching of Dolly Varden trout were operated in
connection with the four salmon-counting weirs on Kodiak Island.
The number of trout taken in these traps was as follows: 51,385 in
Karluk River, 54,317 in Red River, and 17,000 in Olga Bay streams.

Scientific studies of Dolly Varden trout in the Kodiak area were

continued.
OIL DRILLING IN BRISTOL BAY AREA

Observations were made by Bureau employees of experimental oil-
drilling operations in 1938 at the headwaters of Salmon Creek, tribu-
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tary to Becharof Lake of the Egegik River system, and the measures
that were taken to prevent stream pollution which might impair
valuable salmon runs.

These drilling operations were carried on by an association of the
Standard, Union, and Associated Oil Companies. During the prog-
ress of drilling in July, a pocket of salt water was encountered at a
depth of 500 feet. The pressure in the well shaft was 150 pounds per
square inch at the surface, necessitating capping of the well, building
of sump pools to prevent leakage into Salmon Creek, and cementing-
in of the well casing to a point below the water stratum to cut off
further flow. The salt water that was collected in the pools was later
gradually released under direction of the Bureau at the period of
high water run-off in the stream. The dilution by fresh water was
sufficient to prevent any harm to salmon eggs or fry. In order to
assure full protection to the salmon populations in the event that
further similar deposits should be encountered, the drilling associa-
tion voluntarily installed more than a mile of 6-inch pipe to carry any
wastes from the well to a point on the Pacific side o? the peninsula
where they may be disposed of without danger to salmon runs.

STREAM MARKING

New markers defining areas closed to commercial fishing were
erected to replace those which had become illegible or damaged, and
changes were made in the positions of others to conform with changes
made in the regulations with respect to closed areas.

BTREAM GUARDS

The Bureau employed 134 men in 1938 as stream guards, weir
operators, and special workmen in connection with law-enforcement
duties. Of these, 57 were stationed in southeast Alaska, 45 in central,
and 32 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. )
In southeast Alaska 21 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, 8 on Cook Inlet, 16 in the Kodiak-Afognak district, 3 at
Chignik, and 8 in the Ikatan-Shumagin district. Eight of these
guards, most of whom were in the Seward-Katalla district, furnished

their own launches. . )
In western Alaska 29 were on Bristol Bay and 3 in the Yukon-

Kuskokwim district.

There were also 11 special employees engaged in scientific work—3
on herring and 8 on salmon investigations. This work was carried on
in southeast and central Alaska, as heretofore, and in addition an
extensive study of the salmon was begun in the Bristol Bay region.

In addition, there were 12 statutory employees, 50 men on the
Bureau’s vessels, and 2 on the chartered boat. ) )

The foregoing makes a grand total of 209 persons identified with
fishery protective work in Alaske in 1938, as compared with 236 in

1937.
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VESSEL PATROL

Fourteen vessels of the Bureau were engaged in the patrol for the
%gotection of the Alaska fisheries in 1938. Of these, the Auklet,
ittiwake, Merganser, Murre, and Widgeon were used in southeast
Alaska; the Eider was in_the Kodiak area, the Ibis at Chignik, the
ﬁgd Wing in the Alaska Peninsula area, and the Coot on the Yukon
iver.

The Blue Wing was based in the Icy Strait district for a short time
in June, then engaged in the patrol and stream survey work on Prince
William Sound until August 28, when it was again assigned to south-
east Alaska for a brief period before returning to Seattle. As in the
previous year, the Crane carried part of the Bristol Bay crew and
supplies north from Seattle in May and then patrolled the Alaska
Peninsula area until the end of July, after which it returned the
Bristol Bay crew to Seattle. The Teal operated on Cook Inlet from
May to August, carried on stream survey work in the Prince William
Sound area during most of the month of September, and was used in
stream survey and general patrol of the Ketchikan district of south-
east Alaska during the fall season until October 19.

The Scoter conducted the general patrol of the Bristol Bay area
from May 22 to August 3 ang then relieved the Crane in the Alaska
Peninsula area until August 14, after which it returned to Seattle.
In the spring, from March 17 to A&rﬂ 12, the Scoter assisted in the
fur-seal patrol off Cape Flattery, Wash., during the northward mi-
gration of the fur-seal herd. . )

The Brant was used in general supervisory work, chiefly in south-
east Alaska. In July it made a trip westward as far as Anchorage.
On the return trip to southeast Alaska the Brant on the morning of
July 15 ran aground on Williams Reef, about 8 miles east of Kodiak,
causing considerable damage. The Navy vessel Teal rendered
assistance, towing the Brant to Kodiak and later to Hoonah, in
southeast Alaska. The Brant was towed by the Coast Guard patrol
boat Alert from Hoonah to Ketchikan, and by the Bureau’s patrol
vessel Crane from Ketchikan to Seattle, where it was laid up for a
number of months. In December, the Brant made a round trip
between Seattle and southeast Alaska in connection with hearings
on the uAlaska. fishery regulations at Ketchikan, Petersburg, and
Wrangell.

A n%inor accident reported during the season was the striking of an
uncharted rock in Moira Sound by the Kittiwake on July 30. The
vessel was able to proceed under its own power to Ketchikan, where
repairs were made. The work of the Fider in the Kodiak district
was cut short on August 19 by a broken crankshaft in the main engine,
and the vessel was out of commission for the rest of the season. It
was towed by the Bureau’s vessel Teal to Hoonah, and thence by
other Bureau craft to Seattle. .

Five speed boats were in operation: No. 1 on Bristol B%g, No. 4
in Prince William Sound, and Nos. 3, 5, and 6 in the Wrangell,
Ketchikan, and Juneau districts, respectively. Speedboat No. 6,
equipped with a 225-horsepower engine, was in operation this year for
the first time. A new 150-horsepower engine, installed in August,

reatly improved the service of speedboat No. 4, which had previously
%een equipped with the 80-horsepower engine salvaged from speed-



96 U. S. BUREAU OF FISHERIES

boat No. 2 at the time it was destroyed by an explosion in 1935.
Fourteen other small power boats were 1n use also, of which 5 were on
Bristol Bay, 1 at Chignik, 2 in the Kodiak area, 2 on Cook Inlet, 2 in
the Seward-Katalla district, 1 at Yakutat, and 1 on the west coast of
Prince of Wales Island.
In addition to the foregoing, the Wingham was again chartered for
atrolling the Copper River flats and, at the close of activities there,
?or operation on Prince William Sound, and the chartered launch
Marie S was used on the Kuskokwim River.

AERIAL PATROL

Supplementing the regular operations by Bureau vessels and small
boats, some use was made of aircraft in the general patrol of traps and
fishing grounds. The latter is considered a very effective means of
enforcing the fishery laws and regulations, particularly from the
standpoint of deterring illegal fishing. Rough water may at times
prevent the landing of a plane for making proper investigation when
violations are noted, but the possibility of apprehension, when it is
known that airplanes are being used for patrol purposes, makes the
fishermen more careful to observe the regulations for the protection
and conservation of the fisheries.

Chartered airplane service for the patrol of the fisheries in 1938
was furnished by six companies on 23 days. The total flying time
was 56 hours, during which the planes traversed 6,246 es. This
patrol included three trips made from Anchorage, covering sections
most extensively fished on the east and west coasts of the Cook
Inlet area. Twelve and one-half hours flying time were used in the
Copper River and Prince William Sound areas, and from 6 to 10
hours each in the Ketchikan, Juneau, Wrangell, and west coast of
Prince of Wales Island districts of southeast Alaska.

In addition, chartered airplane service was used for survey and
photographic work in connection with scientific investigations of the
salmon which were conducted in the Bristol Bay region in western
Alaska from July 23 to October 13, 1938. Transportation was
furnished on approximately 25 days during this period, and the total
flying time amounted to 102 bours, in which the distance covered
was about 9,200 miles.

COMPLAINTS AND PROSECUTIONS

In southeast Alaska-a floating trap of Libby, McNeill & Libby near
Pulizzi Island was found fishing on July 3 during a weekly closed
period. The head watchman claimed he thought the day was Satur-
day, instead of Sunday. The company, through its attorney, pleaded

ilty before the U. S. Commissioner at Juneau and was ﬁzled $600.
ﬁe following week a floating trap of the Pacific American Fisheries,
Inc., at Pt. Alava was found fishing on Sunday. Complaint against
the company and the 2 watchmen, Jack Toner and Roger Davies, was
filed before the Commissioner at Ketchikan, who fined the company
$500 and sentenced each man to 3 months in jail.

Fourteen purse seine boats were apprehended for illegal fishing in
southeast Alaska, and the operators were tried before local U. S. Com-
missioners, 2 cases being broulght before the court at Hoonah, 7 at
Ketchikan, and 5 at Craig. In the case against Reuben Eskeberg,
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operator of the Cascade, apprebended for fishing within 500 yards of
the mouth of a salmon stream in Excursion Inlet, a fine of $60 was
assessed ; while in the case of the Louise, found fishing at the mouth of
a salmon stream in Tenakee Inlet, the 5 operators, namely, John Kane,
Captain; George Paul, William Thomas, Andrew Ibona, and Nicholas
Johnson, were fined $25 each, and fish aboard the vessel were seized
and sold for $23.08.

Of the defendants tried at Ketchikan, Alex Bryant, captein of the
Mary Lou, was fined $100, and crew members James Scott, John
Davis, Jr., William West, and Henry Littlefield were fined $50 each,
for fishing in closed waters at the mouth of Smeaton Creek. Henry
Benson, operator of the Joycelyn, was fined $25 for fishing within 500
yards of the mouth of a salmon stream in Harry Bay after the be-
ginning of a seasonal closed period. A similar fine was imposed upon
Ben Ridley, operator of the Empress, for like violations in the same
locality, and the salmon aboard the vessel at the time of the appre-
hension were confiscated and sold for $94.14.

Fines of $25 cach were assessed against Ronald Leask and M. M.
Dunlap, operators of the Sea Lad and Helen H, respectively, for
fishing within 500 yards of a salmon stream in Thorne Arm during a
seasonal closed period, and salmon taken from them were sold for
$26.76 and $79.95. Lars Larson, operator of the Deloma, was fined
$25 for fishing during a closed period within 500 yards of the mouth
of a salmon stream in George Inlet, and his illegal catch of salmon was
surrendered and sold for $112.78 for the account of the Government.
A fine of $25 was assessed against Everett Hudson, operator of the
Purse-seine boat Mary Eleanor, for fishing in closed waters at the
mouth of & salmon stream in Weasel Cove, Boca de Quadra, during a
seasonal closed period, and his forfeited catch was sold for $39.11.

Of the purse-scine fishermen arraigned before the Commissioner at
Craig, fines of $25 each were assessed against Robert Crawford, cap-
tain, Lincoln Crawford, and George Mills, of the Spray, for fishing
about one-half mile inside the markers at Shipley Bay, and against
Alfred W. Willard, captain, Orvalle C. Jones, and Melvin M. Jole, of
the 31,4655, approhended at Shipley Bay for carrying shorter selnes
than the minimum length specified by the regulations. These short
Seines were ordered sewn together to male one legal seine, and after
this was done the seine was inspected by the Bureau’s warden.

Three operators of the Lois W—Harry Whitten, captain, Clarence
Keily, and Eddie Kahaipo—were fined $50 each for fishing within 500
yards of the mouth of the Essowah Lale outlet, a red salmon stream on
the west coast of Dall Island, and five operators of the Silver Wave,
Namely, Sid Carle, captain, William Carle, Hugh Baden, Dewey

udley, and Paul Ozawa, were fined $75 each for fishing on Sunday
2t the mouth of a salmon stream in Klakas Inlet. The confiscated
fish from these two boats were sold for $13.30 and $165.95, respec-
tively. The seine boat 314985 with a crew of three men—Hermi
Valdez, captain, Roy Dado, and Marciana Canote—was found fishing
after the beginning of a seasonal closed period in & restricted area in

lawak Harbor, although no fish had been caught. The fine in this
c‘Lsek.wa,s $20 each, or a total of $60, which was paid by the Ocean
cking Co. :

Lewis Duval, of Petersburg, was apprehended for fishing in closed
Waters in Kah Sheets Bay and during a closed period with a beach

172215—40-——38
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seine 30 fathoms long, an illegal type of ﬁshing apparatus in this
locality. The above case was dismissed after the defendant was found
ilty on another charge and sentenced to 6 months in jail. Another
erman, Ed Haynes, illegally using a 45-fathom beach seine in
closed waters of Lake Bay, was sentenced by the Commissioner at
Wrangell to 60 days in jail and fined $50. At the same time an
additional sentence of 30 days in jail, together with a fine of $50, was
imposed against this defendant for fishing without a license, in violation
of the Territorial law.

Norman Tate and Hugh Harris, operators of the boat Ann, were
apprehended for fishing at the head of Shipley Bay with small-mesh
net, which they claimed was a F].ll net, although it was really a beach
seine, not permissible in this locality. In Commissioner’s court at
Craig the men pleaded not guilty and subsequently, upon recom-
mendation of the Assistant District Attorney, the case was dismissed
in view of the fact that the regulations did not specify the size of mesh
to be used in gill nets. The operators were warned against further
use of illegal apparatus. .

O. R. Batterson, operator of the trolling boat Arline B, appre-
hended for fishing during a weekly closed period near Cape Chacon,
pleaded guilty in Commissioner’s court at Ketchikan and was fined
$50, which fine was suspended. Pascual Roma Niere, who engaged in
trolling for salmon commercially during a weekly closed period, pleaded
guilty before the Commissioner at Wrangell and was fined $50 and
sentenced to 30 days in jail. Four king salmon taken by him were
seized and sold for $3.63. This defendant also was found guilty of
violation of the Territorial law on two counts, namely, being an alien
and fishing without a license, for which he was fined $50 and sentenced
to 30 days on each count, the jail sentences to run concurrently with
that imposed for violation of the Federsal law.

Two cases were brought before the local Commissioner against
residents of Yakutat for fishing with set gill nets less than 100 yards
apart. One of these violations involved nine persons, as follows:

enry Shodda, Moses Milton, Ned Williams, David Henry, Paul
Henry, Jack Reed, Eugene George, Richard Reese, and Tom John
In the other, the following four persons were concerned: David Abra-
ham, Mary Henninger, Sam Bagge, and George Valle. All were
found Fuxlty, and fines of $30 each, with costs, were assessed. In the
case of Henry Shodda, however, the fine and costs were suspended
pending good behavior, as he was new in the area.

George Anderson and Oscar Peterson were apprehended in the
vicinity of Monte Carlo Island, Keku Strait, for possessing illegal
fishing gear consisting of a 25-fathom beach seine. Each was given
a 90-day suspended sentence, and the seine was destroyed.

Several pieces of fishing aﬁparatus were found that were evidently
being used in violation of the fishery laws and regulations, but the
owners were not apprehended. This apparatus included a 20-fathom
seine found cached on the bank of a stream tributary to Calder Bay;
a trap constructed across the Essowah Lake stream and a 25-fathom
seine nearby; a piece of old gear stretched across Andrews Creek near
Wrangell; a small gill net, a 10-fathom line, and about 10 fathoms of
chicken wire in Klakas Lake stream; and a 75-fathom gill net in
Sumner Strait. Except for the last-mentioned gill net, which was
turned over to the marshal, this apparatus was destroyed.
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The case against the Lindenberger Packing Co., of Craig, for canni
fish more than 48 hours after thelr capture in the 1937 season, whi
was continued until the spring term of court in 1938, was dismissed.
In the case pending at the close of 1937 against Frank Richardson,
charged with fishing with a small seine at the mouth of Blind River,
Wrangell Narrows, a trial by jury, at the defendant’s request, was held
on August 8, 1938. The defendant was acquitted on the plea that
the markers were not at the mouth of the stream but that the tide
backs up 1% miles above them.

In the Seward-Katalle district, 11 cases of illegal fishing, involving
14 persons, were brought before Commissioner’s court, and convic-
tions were obtained and fines imposed in all instances except one. Of
these cases, one involved the taking of undersized clams for commercial
purposes by A. W. Marcus, who was fined $25. His forfeited catch,
amounting to 452 pounds, was sold for $24.86. There were four cases
of ﬂﬁﬁal seine fishing for salmon, as follows: Jack Brady, fishing with
a skiff and seine during a weekl closed period, fined $100; Oscar
Donsldson, fishing aboard the atherine L during a weekly closed
period in a restricted area at the head of Eaglek Bay, fined $75;
Arthur G. Clark and William Imlach, fishing with seine boat 318839
in the mouth of a salmon stream in Hawkins Cutoff, fined $50; and
William Stears and Clarence Betchel, fishing with the Cambria inside
markers at the mouth of lagoon in Eaglek Bay, fined $50.

Six violations in the Seward-Katalla district involved the illegal
use of stake or set gill nets in sloughs of the Copper River area which
were closed to commercial fishing. In one case, that against William
P. Smith, operator of the boat 31D463, observed in Pete Dahl Slough
by the Bureau’s warden while on airplane patrol on June 11, the de-
fendant denied any knowledge of the set net, and the case was dis-
missed for lack of sufficient evidence. In the other cases pleas of
guilty were entered in Commissioner’s court and & fine of $75 was
assessed against each defendant, as follows: Harold Couzins, operating
stake net in Walholla Slough on May 24; Charles Christensen, set
netting in Pete Dahl Slough with the boat 31 B540 on June 11; Otto
Tijedeman and Emil Freeman, using set nets in Pete Dahl Slough on
June 11; and Wilbur Platt, with the boat 314956, and Gilbert Young,
with the boat 31 B353, using set nets inside Mountain Slough on July 8.
One hundred and twenty-one red salmon in the possession of Harold
Couzins at the time of his apprehension were sold for $33.28. A catch
of 451 red salmon was surrendered also by Messrs. Tiedeman and Free-
man and sold for the account of the Government for $124.03.

In the Cook Inlet area six cases of violations of the regulations were
reported, most of which were observed by means of airplane patrol.
A trap owned it\}y the Cook Inlet Packing Co. and located about 15
miles north of Ninilchik Village was found with the tunnel not closed
and the heart walls not lifted or lowered during a weekly closed period
in sccordance with the method prescribed by section 5 of the Act of
June 6, 1924. Complaint was filed before the Commissioner at Sel-
dovia against both the company and the trap watchman, Simeon
Oskolkoff. The latter admitted the charge but claimed his timepiece
was wrong. He was fined $100. The compeny, through its manag-
ing owner, pleaded guilty and was fined $200.

Otto Rensing, operator of power boat 31040, found fishing with a
beach seine inside markers at the mouth of Chinik Creek on July 13,
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was taken before the Commissioner’s court at Seldovia, where he
pleaded not guilty. As he had been apprehended with others earlier
in the season fishing in McNeil Creek and had been dismissed with a
warning, he was bound over to the District Court under $500 bond.
When the case came before the Grand Jury in November, it returned a
nontrue bill.

Fines of $50 each were assessed by the Commissioner at Anchorage
against Buster Ephin and George Johnson, apprehended for operating
set gill nets during a weekly closed period in Cook Inlet, the former
having three set nets about 5 miles southwest of Point Possession on
June 13, and the latter using a set gill net on June 6 and two of such
nets on June 13 in Lewis River Slough.

Prosecutions were brought before the Commissioner at Seldovia
against Michel McDonough and Frank Manton for operating three
set gill nets about three-fourths mile south of Cape Kasilof during a
weekly closed period. The latter claimed sole responsibility for the
violation and pleaded guilty as charged. The court assessed a penalty
of 30 days in jail and suspended the sentence. An anchored gill net,
found fishing between Beluga River and Three Mile Creek during a
weekly closed period, was seized and 10 king salmon therein were sold
for the account of the Government. Later it was learned that the net
belonged to Mrs. T. B. Ryan and that she was fishing for her dogs.
After due investigation and conference with the United States Attor-
ney, the net and the money received from the sale of the salmon were
returned to the owner.

In the Kodiak area, two gill-net fishermen, Frank Marshall and
Mike Naumoff, were arraigned before the Commissioner at Kodiak
for fishing in Olga Bay during a weekly closed period. They pleaded
guilty and were fined $25 each. Operators of three purse seine boats
in this area also were brought before the Commissioner’s court at
Kodiak, where they pleaded guilty and were fined, as follows: Pat
Gowan and L. Rachford, fined $25 each for setting seine from the
Jaquelin slongside another purse seine in the Karluk district, after
having been warned to observe the 100-yard distance interval: and
Edwin Liljegren, operator of the L & W, and Ben Durkee, operator
of the Triton, fined $75 and $100, respectively, for fishing along Seven
Mile Beach during a seasonal closed period. Seized fish, consisting
of 2,411 pinks and 160 chums, from the L & W were sold for $123.70,
and 3,439 pinks and 803 chums from the 7riton were sold for $195.03.

In the Alaska Peninsula area, the purse seine boat Blanche, com-
manded by John Bacoka, was apprehended on June 17 for fishing
about one-quarter mile from a salmon trap in East Anchor Cove.
Upon trial before the Commissioner at Squaw Harbor, the defendant
pleaded guilty and was fined $75, with a warning also that any future
violations by operators in the district would receive sterner action.
Fish aboard the vessel at the time of the seizure were valued at less
than $3 and were not eonfiscated. Andrew Hotovitsky, beach seiner
commanding the gas boat Swinomish, was apprehended on July 22 for
fishing in closed waters at the mouth of a salmon stream in Little
Canoe Bay. He pleaded guilty in the Commissioner’s court and was
fined $200. His forfeited fish, consisting of 1,238 chums and 294
pinks, were sold for $82.37.

Evidence of illegal fishing in Thin Point Lagoon resulted in investi-
gation of Andrew Hotovitsky and Alex Bendixsen. Circumstances
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surrounding the cases prevented any conviction. Mr. Bendixsen was
released with a warning, and Mr. Hotovitsky was ordered to appear
some time later in Commissioner’s court at Squaw Harbor, although
his fishing gear was not seized and he was allowed to continue fishing.
Meantime the case was reviewed by the Commissioner and, owing
to insufficient evidence, it was dismissed without a hearing.

No violations of the Federal fishery laws and regulations were
reported for Bristol Bay. In this area, however, 115 complaints were
filed against alien fishermen under the Territorial law (Chapter 30,
Session Laws of Alaska, 1933), on which there were 62 convictions.
Fines totaling $10,600 were collected, and suspended fines amounted
to $350. Jail sentences were enforced in 58 cases and suspended in
4 cases.

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, Territorial

Treasurer, under date of June 6, 1939, gives the collections made to
that date for the year 1938, 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.

It will be noted that the following schedule includes the amounts

collected for clam diggers’ and fishermen’s licenses, which have
previously been omitted from the report.

Fishery license tazes collected by Territory for fiscal year ended Dec. 31, 1938

Divisfon | Divislon | Division
8chedule No. 1 No. 2 No. 3 Total
Salmon canneries (pack) ... eeaeieeeeeo..-:$150,765.01 $22.00 |$512,426.21 | $663,213.22
ClAIM CANDOTI®S . o oo oo emeeccceammrmm e mmemmmmmmam oo P 365.83 358.
SAILBIIBS. . .. .. oooieecmeeeeiaamma e 2,483. 42 82.28 1, 140. 84 3,706. 34
Cold-storage plants_ ... .. ... ... ... coccoooooooc- —--p  L175.00 10.00 50. 00 1, 235.00
Fish-oil works and fertilizer and fish-mesl plants 10,720.40 ' . _____ . 22,383.73 33,113.13
Figh tTBP8. .o oo - 53,100.00 ... 32,150.00 | 85, 250.00
Trap catches in excess of 100,000 fish. 7,409.01 | . 16,182.44 | 23,682.35
L E I T 75.00 30.00 3, 646. 40 4,351.40
BINOS. -« o oo e ; 3,885.00 ... .. 2, 260, 00 8, 145.00
Clam diggers:
Resident _ ... . o iiieeaeieeieeenes 5.00 |........ 265. 00 270. 00
Nonresldent . . eiiameiae e e 75.00 75.00
Fishermen:
Resldent ... i menneeea 2,812.00 ;... 2, 485.00 5,297.00
Nonresldent . ... e mmmne 24,575.00 i ... .._... 49, 625. 00 74, 200. 00
1 - -
L 17 D T 257,704.74 144,28 | 643,045.25 | 900, 894, 27
Salmon canneries (net income), not possible of segrega-
tion as to judicial division.. .. . ... ccceieiieen i e 7,053. 02
Total collections. ... .. ocomiaeicammmemmmmmmee e e 907, 947. 20
1

KUSBKOKWIM RIVER

A patrol of the Kuskokwim River was maintained by Theodore R.
Lambert, with the chartered launch Marie S, from the first of June
until the end of August.

King salmon appeared at the mouth of the river on May 20, or
somewhat earlier than usual, and the run continued steady through
June, after which a few late stragglers were taken until the end of
July. Most of the kings taken by natives, particularly near the mouth
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of the river, are for daily use, as they require more time and attention
for drying than do other species.

Both chum salmon and reds were unusually abundant this year.
A heavy run of chums started on June 19 at the mouth of the river
and continued strong until the middle of July, when it dropped off
sharply. The bulk of the red-salmon run entered the river between
July 1'and July 15. Toward the end of July a few cohos were taken
in the vicinity of Bethel, and a good run began on August 1, which
continued heavy for only a few days while a southwest wind prevailed.
Stormy weather throughout August made it impossible to dry cohos
except under cover in the smokehouses. All natives who fished with
any regularity had previously caught and cured sufficient fish for
their winter use, ang many disposed of a surplus to traders. The
latter by the end of July had obtained all they could handle during
the winter.

Fishing apparatus used by the natives between the mouth of the
river and the Narrows consists mainly of set nets, from 9 to 30 fathoms
in length. Drift nets are not considered practical for general use in
this locality because of the extreme width of the river and the many
bars and channels. Much of the time it is too rough offshore for the
use of small boats. Between the Narrows and Tuluksak the bulk of
the catch is taken by drift nets, from 25 to 50 fathoms in length,
although set nets are used to some extent. Upstream above Akiak
the current is stronger and the fish wheel is the main gear, with com-
paratively few drift and set nets in use.

The only commercial fishing operation in the district for the outside
market was that of Robert Gierke, who reported an output of 6 tierces
of pickled cohos and 12 tierces of pickled kings. Three hundred and
eighty natives fished in the river for local food requirements, using
520 gill nets of 13,499 fathoms, 47 wheels, and a number of small boats.
They prepared 243 tons of dried chums, 22 tons of dried kings, and 21

“tons of dried reds.
YUEKON RIVER

Three outfits prepared mild-cured salmon on the Yukon River for
the outside market, as follows: Northern Commercial Co., which
operated on & barge in Acheron Channel; St. Mary’s Mission, at the
head of Sunshine Bay in Acropok Slough; and Chris Lauridsen, at
Kwiguk Slough. Their total outgut of mild-cured salmon was 198
tierces of kings. The fish used by the Northern Commercial Co.
were taken in gill nets outside the mouth of the Yukon River by
native fishermen; while those handled by the other two operators
were taken in the river by wheels and gill nets, respectively.

Inspector Calvin F. Townsend and a stream guard patrolled the
district aboard the Coot, leaving Nenana on May 26 for the mouth of
the Yukon and returning to Nenana on September 18. During the
trip downstream the water was at low stage, with very little driftwood.
At that time there was little activity at the camps, as the inhabitants
were out hunting beaver and muskrats. In general, the supply of
dried fish from the previous season had not lasted through the winter,
but plenty of whitefish had been caught by means of traps through the

ice.
The first king salmon were caught at the mouth of the Yukon on
June 1, but the main run began on June 5 and continued good until
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July 15. Chum salmon came into the river at the same time, and the
runs of both species were unusually heavy. Beluga whales were
more numerous than for many years and dgconsiderable damage to
salmon nets. Several of these whales were taken by the natives to
supplement their regular supply of food.

‘As 8 result of the excellent runs of king and chum salmon and the
good weather for drying fish, patives on the lower river had all the fish
they needed for winter. The catches at camps in the upper reaches,
however, were not uniformly good. In some places the catches were
above average and in others very poor. An explanation for the light
catches of kings at certein points was that the fish seemed to follow
the main channel up the river and did not strike in close to shore, so
they were not taken in the wheels and nets.

’lyhere was 8 marked shortage of salmon on the Tanana River, and
the only camp which had any success in fishing was one about 8 miles
from Tanana, where fair catches of cohos were obtained from the last
week of August until the middle of September. Very few of this
species were taken along the Yukon because of high water and heavy
driftwood. As a result of storms in August the Tanana River was at
flood stage from about the 10th to the end of the montb.

Products of the Yukon and Tanana fisheries, including those shipped
to the outside market, were as follows: 280 cases of king salmon canned ;
198 tierces of mild-cured kings; 17,300 pounds of dry-salted kings; and
213 tons of dried chums. Apparatus consisted of 194 wheels, 88 gill
nets of 2,100 fathoms, 3 motor vessels of 43 tons, 1 launch, 9 gill-net
boats, 1 scow, and miscellaneous small boats. There were 11 whites
and 382 natives engaged in the fishery.

WEIRS FOBR COUNTING SALMON ESCAPEMENT

The maintenance of weirs through which the escapement of brood
fish may be counted provides information of value in the study of the
life history of the salmon and in the regulation of commercial opera-
tions to Frevent any impairment of the runs through inadequate
seeding of the spawning beds. .

Eleven weirs were operated in representative streams of Alaska in
1938, and a count of salmon was again made at the Kalgin Island
stream without the use of a rack. It was the purpose, also, to re-
establish the weir in Chignik River, which had been operated each
season since it was first placed there in 1922, but unusually high
water for a prolonged period made all attempts to construct it
unsuccessful.

Reports of the weir operations and the counts of salmon in 1938

were as follows:
ALITAK Bay

Two weirs were again established on Olga Bay, tributary to Alitak
Bay, construction of the cannery station weir being completed on
May 26 and the upper station weir on May 29. At each place the
counting of red salmon began on the day the weir was ready and was
continued until the structure was removed on August 29. The total
count for the season at the upper station weir consisted of 616,064
red salmon, 3,371 pinks, and 9,085 cohos. Corresponding figures for
the cartllnery atation weir were 97,455 red salmon, 23,701 pinks, and
371 cohos.
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In the latter part of July the catch of red salmon in the Alitak
Bay district was substantially larger than the escapement. Olga
and Moser Bays, therefore, were :ﬁosed to commercial fishing at 6
p- m. on July 30 and reopened at 6 a. m. on August 13. During that
interval approximately 319,000 red salmon were counted through the
weirs, the bulk of the escapement being during the second week and
reia,ch(iing its peak on August 13, when 61,541 fish of this species were
tallied.

A trout trap operated at the upper station weir took 10,047 Doll
Varden trout during the season, and one at the cannery station tooK
6,953 of these predatory fish. )

Work at the cannery station weir was carried on by Morris Rafn,
and at the upper station weir by Lloyd Burns, under the direction of
Warden J. Steele Culbertson.

CHioNIk RIVER

No weir was maintained in the Chignik River in 1938, as it was
impossible to establish the structure because of high water. After
repeated attempts to construct it were unsuccessful, the work was
finally abandoned toward the end of June.

In general, there was a rather light run at Chignik during the
season. The commercial catch was 407,605 red salmon, and it was
estimated that 550,000 of that species escaped to the spawning
grounds. The early escapement was good, owing to the fact that
salmon traps were not installed until the latter part of June. Chignik
Lagoon and part of Chignik Bay were closed to commercial fishing
from 6 a. m. August 15 to 6 a. m. August 19, in addition to the closed
periods specified by the regulations.

CuiNIk CREEK

From July 6 to July 29, inclusive, 3,804 red salmon were counted
through the weir at Chinik Creek, and it was estimated that 200
reds were in the stream below the weir at the time the structure was
removed. The peak of the run was on July 25, when 1,008 salmon
were tallied. TIrwin Metealf was in charge of operations, under the
direction of Capt. R. L. Cole.

EncrLisH Bay

The count of salmon in the stream at the head of English Bay
began on June 8 and continued through August 13, during which
time the total escapement numbered 16,779 red salmon. The
largest count for any one day was 806 on July 26. Weir operations
were carried on by Percy G. Maltbie until August 6, and then by
Irwin L. Metcalf, under the supervision of Capt. R. L. Cole.

Fisg CrEEK

Counting operations at the weir in Fish Creek were carried on from
July 10 to August 8, inclusive, the total number tallied consisting of
182,463 red salmon and 19,417 cohos. The latter species began to
ascend on July 24 and were estimated to be 10 percent of the total
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count for the first week and 20 percent thereafter, as it was impos-
sible for the operator to make an exact count of each species. The
bulk of the red salmon escapement passed upstream in the period
from July 22 to August 1, reaching a peak on July 23, when 23,540
fish were counted. Jack Tansy was assigned by Capt. R. L. Cole to
perform the work at this weir.

Kavcin IsLanp CREEK

As in previous years, the stream guard stationed near the salmon
stream on the east side of Kalgin Island made a count of the red
salmon escapement, although no weir was established in that stream.
From June 15 to August 3, inclusive, there were tallied 5,046 red
salmon, about one-third of which passed upstream during the last
week in July.

Karruk RiIvER

Construction of the weir in Karluk River was begun on April 9
and completed on April 13. Although virtually all ice had gone out
of the river, high water made the weir construction rather difficult.
Both red and king salmon began to pass upstream on May 19, but the
numbers were small until June 8, when a very good run set in. ~ Within
the next 3 weeks more than 700,000 red salmon were counted through
the weir, the run reaching its peak on June 18, when 83,102 salmon
were counted. The large escapement during this period was owing
partly to the fact that very little fishing was being carried on, as
operations in the district had been delayed on account of the strike
of cannery workers,

Pink salmon appeared off the mouth of the river on July 17 and
began to pass through the weir two weeks later. ~ A very heavy run of
pinks entered the river during August. Owing to the large number
of spent fish coming downstream, 1t was impossible to keep the weir
closed after September 3, and the structure was finally removed on
September 26. )

he total escapement for the season consisted of 1,075,678 red
salmon, 1,714,589 pinks, 40,000 cohos, and 5,606 kings. These
figures include an estimated escapement of 200,000 reds, 75,000 pinks,
and 40,000 cohos during the period from September 4 to September 26,
when the weir was left open. Commercial fishing in the Karluk
district was closed on September 3 for the remainder of the season,
in order to assure a 50-percent escapement. The total commercial
catch of red salmon from the Kar_luk run was 976,904.

In connection with the operation of the Karluk weir, traps were
installed for the capture of Dolly Varden trout, and 51,385 of these

predatory fish were taken during the season.
Weir operations were in charge of James O’Brien, under the direction

of Warden J. Steele Culbertson.
Krawak CREEK

Construction of the weir in Klawak Creek was completed on May
24 and counting operations began on the following day, when a few
red salmon passed upstream. This run was light but fairly steady
throughout the season. On August 10 the first pinks and cohos were

172215—40——4
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tallied. The run of pink salmon reached its peak on September 16,
when 64,119 fish of this spectes were tallied through the weir. The
total escapement numbered 357,751 pinks, 22,209 chums, 15,368
reds, and 4,398 cohos, including an estimate of 15,000 pinks, 4,000
chums, and 1,000 cohos on September 26. Heavy rains the night of
September 25 caused the creek to rise about 4 feet, as a result of which
the weir was damaged beyond repair for the season. Lloyd M.
g{olinson was weir foreman, under the direction of Warden Donald S.
aley.
LitTLE PorT WALTER

At the Little Port Walter weir, operated in connection with the
biological study of pink salmon in southeast Alaska, there were
counted 6,467 pink salmon, 5 chums, and 1 coho in the period from
August 29 to September 22, inclusive. It was estimated that 200
salmon were in the bay when the weir was removed.

OrzeENo1 RivER

From June 14 to Aug. 7, inclusive, there were counted at the weir
in Orzenoi River 8,675 red salmon, 1,764 pinks, 510 chums, and 40
kings. The peak of the run was on July 17, when 1,427 red salmon
passed through the weir. During most of July the stream was low,
as there was little rainfall. Gordon Ashton carried on the weir work
at this place, under the direction of Acting Warden Mark Logan.

Rep RiveERr

King salmon began to pass upstream through the Red River weir
on May 21, and reds on May 25. The run of red salmon was some-
what smaller than in other recent years, the total count for the season
numbering 185,851. Other species tallied were pinks, 406,725;
kings, 4,465; and cohos, 2,169.

ounting operations were continued until heavy rains caused the
river to rise over the top of the weir on August 25. As the structure
was badly damaged, its removal was begun on the following day when
the high water subsided. There was a fair showing of salmon in the
lagoon and some outside the river in the strait at that time. It was
estimated, therefore, that the total escapement of reds would be more
than 200,000. The Red River district was closed to commercial
fishing for salmon after August 13, as the catch was then considerably
in excess of the escapement. .

Two trout traps operated in connection with the weir caught 54,317
Dolly Varden trout during the season.

The work at this place was in charge of Woodrow Buckley, under the
supervision of Warden J. Steele Culgertson.

Sitok RiveEr

Construction of the weir in Situk River was completed on June 7,
and the first red salmon were counted on June 12. No count was made
from June 18 to June 25, inclusive, as the weir was out of commission
during a period of high water. As soon as the river fell sufficiently,
the weir was dismantled and reestablished about 30 feet above the
former site. Counting was resumed at noon on June 26 and con-
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tinued through August 2, when the weir was removed because of high
water and anticipated floods which threatened a loss of materia%s.
The total count numbered 169,333 red salmon, 28,319 pinks, and
2,668 kings. A. W. Tveter carried on the weir operations under the
direction of Warden William B. Berry.

SALMON TAGGING

A salmon-tagging experiment was conducted in southeast Alaska in
1938 to develop further information concerning the migration routes of
pink salmon through lower Chatham Strait. Apxroximately 2,100
mature pink salmon were tagged from July 7 to Aug. 12, inclusive,
the work being done at traps in Tebenkof Bay by employees of the
Division of Scientific Inquiry. Of the total number tagged, 637
salmon, or sli%htly more than 30 percent, were recaptured by the
commercial fishery. It is planned to conduct a similar experiment
in 1939 to determine any Siﬁerences in the migration routes of the
pink-salmon runs in even- and odd-numbered years.

In the 1938 season, also, a tagging experiment was carried on in
the Kodiak area to determine the%engt,h of time the fish take to travel
from Alitak Bay to weirs in Olga Bay. As commercial fishing is con-
trolled by the weir count, it seemed advisable to determine the lag
between catch and counted escapement. Seven hundred red salmon
were tagged at the Bun Point trap of Pacific American Fisheries on
June 28, and 458 were tagged on July 29 at the Miller Island trap.
The work was done by Associate Aquatic Biologist Joseph T. Barnaby
and Junior Aquatic Biologist Allan C. DeLacy, assisted by the crew of
the Eider and Stream Watchman Morris Rafn. A red streamer-type
tag, designed by Messrs. Barnaby and DeLacy, was used for the first
time in this experiment. The tags were attached to the dorsal part
of the body just posterior to the dorsal fin and were readily observed
as the fish passe(f) through the weir. .

Of the fish tagged in the Kodiak area in June, less than 5 percent
were observed subsequently at the weirs, while nearly 50 percent of
those tagged in July were counted. A closed period from Aug. 1 to
12 in the commercial fishing season aided in obtaining a larger escape-
ment from the latter tagging.

The fish tegged in June took an average of 7 days to go to the can-
nery station, and 9 days to the upper station. In the second experi-
ment, however, the fish took an average of 17 days to go to the
cannery station, and 11 days to the upper station. No explanation
can be given as to the relatively short period taken to reach the upper
station, compared with that taken to reach the cannery station. is
investigation indicates that the fish arrive at the weirs from 1 to 2
weeks after they pass the fishing gear in Olga Bay.

SALMON LIFE-HEISTORY STUDIES

Studies of the life histories and fluctuations in abundance of the
Pacific salmon in Alaska were continued in 1938 by the staff of the
Fisheries Biological Station at Seattle, Wash. The major investiga-
tions of the red salmon at Karluk and the pink salmon at Little Port
Walter were carried on as formerly. In July 1938 an appropriation
was made available for a comprehensive and extended investigation
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of the red-salmon fisheries of Bristol Bay. This investigation con-
sisted of two distinct parts, one dealing with the marine factors
influencing the migration of the salmon and their availability to the
commercial fishery, and the other dealing with the fresh-water life
history and survival of the young in the lakes and streams.

Biological data concerning the red salmon were collected at Chignik
and Copper River stations, as in past years. Studies carried on at
Karluk River and Little Port Walter gave further insight into the
natural factors that influence the abundance and survival of the
salmon.

The studies concerning the influence of predatory trout at Karluk
River and neighboring streams on Kodiak Island were continued.
The tagging of these trout shows that they do not have the high degree
of homing characteristics of salmon, but they wander back and forth
between the streams on Kodiak Island.

Through the efforts of the C. C. C. workers, as directed by the
Forest Service, the station at Little Port Walter was greatly improved
by the construction of trails to the headwaters of the stream and of a
dock with floating mooring for the accommodation of large boats
that visit the field station. The Forest Service also used the stock
of acclimated rainbow trout in Sashin Lake, one of the lakes at the
head of the stream, for transplantation in many lakes on Baranof
Island, and also for a stock sent to Fairbanks.

The collection, compilation, and analysis of the records of daily
catches of salmon throughout Alaska by the principal types of fishing
apparatus were continued in 1938 and, as in previous years, provided
information as to the fluctuations in abundance and time of appear-
ance of the runs in various districts. Considerable effort was made
also in securing additional histortc material and records on the
fisheries of Bristol Bay in connection with the newly developed investi-
gation of the red salmon in this area. The information secured from
this work, as in previous years, was used in recommendations for
changes in the fishery regulations throughout the Territory for prop-
erly conserving salmon populations.

OBSERVATIONS ON THE ESCAPEMENT OF SALMON

The so-called “White Act’’ of June 6, 1924, established the inten-
tion and policy of Congress that not less than 50 percent of the
salmon runs in Alaskan waters should be permitted to escape. In
certain representative streams counting weirs are operated to ac-
curately fulfill this requirement. Where the operation of weirs is not
feasible the development of runs is closely observed so that regula-
tions may be modified during the season if necessary, to secure the
most desirable spawning escapement. There follows a general sum-
Kllar}lf\ of salmon runs and escapement in each of the fishing areas of

aska.

Southeastern Alaska.—The late appearance of pink salmon runs in
southeastern Alaska was characteristic of the even-year cycle of this
species in recent years. A prolonged dry season in August, and the
consequent low level of streams, retarded the ascent of salmon to
spawning areas, but heavy rains after the first of September relieved
this condition in all districts. The fall survey of spawning grounds
was hampered in many cases by the swollen condition of streams.
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In the Ketchikan region, embracing the southern district and that
part of the Clarence Strait district south of Ernest Point, the run was
of average proportions and considerably better than in 1937. As in
past years, the run appeared several days earlier in the southern
district than in Clarence Strait, and in both sections it was at its
peak as the fishing season closed. Stream inspections indicated a
rather spotted seeding, but these districts generally appeared to have
obtained adequate escapements. In the southern district the better
spawning areas were well seeded, particularly streams in Very Inlet,
Boca de Quadra, Smeaton Bay, and Rudyerd Bay. In the western
portion of Behm Canal a good escapement of reds and a fair seeding
of pinks were observed on the spawning grounds at Loring and Yes
Bay. In the Clarence Strait _section fair escapements were noted
in Tolstoi Bay and Thorn Bay, while streams in Kasaan Bay,
Cholmondeley Bay, and Moira Sound were well seeded.

In the Wrangell district, including the waters of Sumner Strait
and Clarence Strait, north of Ernest Point, the run fell considerably
short of last season and was the smallest that this district has seen
in recent years. Indications are that additional protective measures
are necessary to restore this run to its former abundance. A survey
of streams in this area revealed a rather light escapement, but there
appeared to be a fair seeding of the better spawning areas. particu-
larly in Anan Creek, Salmon Bay, Bradfield Canal, and Totem Bay.
A good run of reds and eohos occurred in the Stikine River area and
the escapement there was believed to be ample for seeding purposes.

There was no heavy sustained run at any time during the seasonin
the South Prince of Wales Island district. Pinks appeared in small
numbers about August 13, and after August 27 there was a fair
showing of this species off Dall Island, Cordova Bay, and Trocadero
Bay. The run of sockeyes, while considerably better than in 1937,
was below normal, and chum and coho runs also were disappointing.
The total count of each species through the Bureau’s weir in Klawak
Creek was substantially below the average escapement in recent
years. Spawning areas in Tuxekan Passage were well seeded, how-
ever. compared with the 1937 season, and Sarkar Lakes, Deweyville,
El Capitan Passage, Calder Bay, Sea Otter Sound, and Davidson
Inlet all had fair escapements.

On August 1 and 2 a good showing of pinks in Cross Sound proved
to be only a spurt which tapered off as the run reached the inner sec-
tion of Icy Strait and spent itself. The main body of pink salmon
entered Icy Strait after fishing operations had been terminated in that
district, and moved into the inner waters of Chatham Strait and
Frederick Sound about the middle of August. The sun was heavy
but of short duration and the escapement in the streams of Iey Strait
was below normal. In the Western district, streams tributary to
Chatham Strait were found to be well seceded with pinks, except in
the Hawk Inlet area, where the escapement was poor. The streams
inspected in the Eastern district indicated a good escapement for
that section also, although the survey there was hampered by heavy
rains and high streams. All three sections of the Juneau district
experienced average runs of reds and cohos, and the escapement of
these species was generally satisfactory. Chums were less abundant
than in other years, however, and the seeding of this species was
below normal.
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The Yakutat area had a better than average run of reds and kings this
season, especially in Dry Bay and Situk and Ahrnklin Rivers. Good
escapements were reported for all important species in this area.

Prince William Sound and Copper River region.—The run of pinks
was unusually late in Prince William Sound but developed rapidly
after July 24, reaching large proportions in all sections during the
last few days of the season. Pinks were so abundant throughout
the area as the close of the commercial fishing season approached,
that the Secretary of Commerce approved a supplementary regula-
tion extending the season 2 additional fishing dl;,ys. A survey of
representative salmon streams indicated an excellent seeding of pinks
in most s;;la.wnin areas. Unusually heavy escapements were ob-
served in the northern and eastern sections of the gound.

A good run of red salmon occurred in the Copper River area,
reaching its peak shortly after the first of June. The escapement to
the upper river was very satisfactory, owing partly to the stormy
W(if,ther that hampered fishing operations and reduced the commercial
take.

Cook Inlet.—Although the early run of reds in Cook Inlet was light,
the main run appeared in good volume after July 19 and continued
strong until August 8. This run was good throughout the Inlet, and
was especially heavy between the Kenai and Kasilof Rivers, and in
the vicinity of Salamato Beach, between East Foreland and Kenai
River. The run of kings was lighter than usual, amounting to only
about two-thirds of its normal size. A good escapement of reds was
observed on the major spawning grounds, especially in Kasilof and
Kenai Rivers, but in Chinik Creek, Cottonwood Creek, and the Kal-
gin Island stream the escapement was almost a failure. The pink-
salmon run was considered fair in most sections, and the seeding of
tPhis species as a whole was good, especially in streams south of Anchor

oint.

Kodiak area.—The run of reds in the Kodiak area varied consider-
ably in the important red producing sections. The Alitak Bay
region had an unusually large run and escapement; in Red River the
showing of reds was very poor; and in the Karluk region a normal
run occurred and the escapement was good. Kodiak Island as a
whole had a light run of pinks, as is generally the case in the even
years, although the pink run at Karluk was the largest in many years,
and Red River, Alitak Bay, and Uganik Bay had good runs of this
species. It is believed that the escapement of pinks was adequate
for seeding purposes. The run and escapement of chums was very
good genera. 1;: ut the showing of kings and cohos was only fair,

Chignik.— he runs of all species in the Chignik area were very
light this season, but the fact that commercial operators were late
in installing traps contributed to the escapement of early runs.
Only one trap was operated during the month of June and the red
run reached its peak during the last week of that month. The run
of pinks was the weakest since 1931, and the showing of cohos and
chums was also poor. Unusually high water in the Chignik River
prevented the installation of the weir this season. Stream observa-
tions, however, indicated a good escapement of red salmon, although
the seeding of other species was poor.

Alaska Peninsule.—The red run in Peninsula waters this season
was unusually heavy, although, for unknown reasons, fishing gear on
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the south side of the Peninsula intercepted a smaller portion of the
run than in past tyea,rs. Pinks and chums were late in arriving but
were abundant after July 22, with the exception of a slack period
from August 7-10. The run was characterized by the unusually
small size of pinks, which in some instances were packed 40 or 50
to a standard case of 48 1 pound-cans. Although not as compre-
hensive as desired, the survey of spawning areas indicated & rather
spotted escapement. It is believed that the Peninsula streams
generally were not as well seeded as in other recent years.

Bristol Bay.—The best red-salmon run in the history of the area
occurred in Bristol Bay this season, reachinﬁ its heaviest volume in
the Kvichak-Naknek district and in the Nushagak district. In most
sections the run started on July 5, and held up well until the 23d,
reaching its peak about the middle of the month. Reds appeared in
the Ugashik district at least a week later than in other sections, but
the run in this section, as well as in the Egegik district, was weak.

Extensive observations were made, by airplane and boat, of the
spawning areas accessible to Bristol Bay re salmon. Of the four
important watersheds, the Kvichak-Naknek and Nushagak systems
received excellent escapements, the Egegik region was rather poorl
seeded, and the Ugashik streams were only thinly populated as usual.
Taken as s whole, however, the spawning beds of the Bristol Bay
area were well seeded.

GENERAL STATISTICS OF THE FISHERIES

The totel number of persons engaged in the fisheries of Alaska in
1038 was 28,084, or 2,247 less than in 1937. Fishery products were
valued at $42,869,726, a decrease of $8,873,494, or 17 percent, from
the value in the preceding year. Of the total amount, 91 percent
represented the value of salmon products; 5 percent herring; 2 per-
cent, halibut; and 2 percent, the value of all other leshery products.



Summary of persons engaged and products of the Alaska fisheries in 1938

Southeast Alaska ! Central Alaska ] Western Alaska Total
Item !
. Number Value Number Value Number Value Number Value
FERSONS ENGAGED
Whites ... ... 7,312 5,305
Natives.. .. .. .. 3,312 1,712
Chinese e e el 71 107
Japanese...._.._.__.. 453 153
Filipinos_____.___ 1,241 999
Mexicans ..o o, 14 50
Puerto Ricans. . ... N I . 10
Kanakas._._....._..... 1 14
Negroes. ... 8 27
Miscellaneous. ..._._......_._._.._......_._........... . 3 12
Total. 12,418 | . ... .. 8,389
PRODUCTS
Salmon
Canped. ..._... ..__. PR .cases 2,713,048 | $11, 711,803 2,179. 765
Mild cured fe e e i iii o ol ... pounds.. 6, 344, 000 1,257, 247 16, 800
Pickled .__.___. ... ... . ... ... .. .. .do.. 9, 600 900 313, 200
Fresh, forfood..._.... ... . ... ... .do 3,817,042 291,335 |..._.... .. .
Frozen, for food do... 7,183,446 530, 891 1, 600
Frozen, for bait ... ___ . do 720, 652 7,240 ... ..
Frozen, for fur farms .do. 61,420 500 f.__ .. ... .
Dry-salted.... . ... ._.._._. . 10, 500 1,132 18, 000
Dried..... ... .. .. .. . do e 4,025
Eggs for fish food..._ _ . ..do .. 7,300 365 .
Fertilizer do... 1, 832, 000 27,480 242,000
Ol .. 53 14, 400 15,757
Herring:
Fresh, forbait._._ . .. . __ ... ... .. __. 1,250 13 | 2,827, 654 37,878
Frozen, forbait...... ... ... . .l do .| g3ens|  owmmea| . T N | 3,316,114 3
Pickled, for food:
Scotchcure ._.._......_... ... 1, 634, 000 97,927 552,150 32, 497 2, 186, 150 130, 424
Norwegiancure... ___._ .. . PO P 192, 800 5,784 192, 800 5,784
Roused for food (bloater stock). ... . . 261, 350 6, 395 155, 550 , 360 416, 900 12,755
al. e e e il il Ll . 132,032 24,911, 116 417,582 | |l 32,190, 510 549, 614
. gallons. 267, 021 3,622,192 ,025,884 |. ... L | ... 4,523,113 1,292,705
......................................... pounds .i 6,794,439 6, 794, 439 429, 448
- oodo 6, 761, 916 8, 761, 916 460, 853
do._. ; 133,000 133, 66, 500
............................................ do....| 240, 787 240, 787 | 24,079
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146,019 8,421 281,138 15, 218
552 82 6,678 878
125 10 725 85
, 800 103, 657
181, 900 54, 570
1,224,000 21,414
40, 845 252, 674
____________________________ 25 100
............................ 17,744 169, 480

2,765 ,
225 90
1,029 1,934
............................ 431, 900 167, 086
3,211 1,284
690 104
............................ 52, 462 4,729
............................ 26, 270 2, 162
776, 825 23,499
100, 364 4,167
32,045 11,216

4,376

............................ 150, 000 3,750

............................ 82,145 3,
610 10
............................................... 618 P, 1, 544 618
Total. . i eceeeeeei|aemram—————s 15,611,056 |____________._ 12,431,791 ... 14,828,879 | ... ... 1 42,869,726
1 These figures represent the value of the manufactured prodact. It is estimated that the value of the catch, exclusive of whales, to the fishermen was approximately $12,040,000.

Of this amount, $9,943,000 was the value of the salmon catch. The round weight of the salmon catch landed by the fishermen was approximately 589,706,000

responding figure for herring was approximately 179,735,000 pounds. The cod

to 3,065,450 pounds of dry-salted cod and 14,325 pounds of tongues,

having a total value of $130,912, landed at ports of the Pacific Coast States.

unds, and the cor-
figures given above do not include the offshore catch from waters sdjacent to Alaska, which amounted
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SALMON

The commercial catch of salmon in Alaska in 1938 was somewhat
smaller than that of the preceding year, although well above the
eneral average, being the fourth largest in the history of the industry.
%‘he chief decline was in the catch of pink salmon.” The number of
reds and cohos, on the other hand, showed a substantial increase over
1937, with the result that there was an increase in the total volume of
salmon products. .

Phenomenal runs of red salmon occurred in the Bristol Bay area,
and the catch was the largest ever recorded for that region. This
unusual abundance was attributed in part to the fact that, during the
migration of the runs from the Pacific, comparatively small catches
were made on the south side of the Alaska Peninsula, where unfavor-
able weather conditions hampered fishing operations, particularly in
the early part of the season. Although the total number of red salmon
taken in central Alaska was somewhat less than in 1937, there was an
increase in the pack of this species, indicating a larger average size of
the fish. Among the districts which showed a gain in output of canned
red salmon were the Kodiak area, Cook Inlet, and Prince William
Sound. There was an increase also in the various districts of south-
east Alaska, except the west coast of Prince of Wales Island.

Pink salmon were less abundant than in the 2 preceding years in
each of the three major districts of Alaska, although the Prince William
Sound and Cook Inlet areas showed substantial gains over the produc-
tion for 1937. An increase in the catch of cohos was rather generally
distributed, except that no fall fishing for this species was carried on
in the Copper River and Bering River areas. Fewer chum salmon
were taken than in 1937, but the volume of products showed an in-
crease. There wasa decline in both the catch and pack of king salmon.

The total catch of salmon decreased about 6 percent from that for
1937. By districts, there was a decrease of about 11 percent in south-
east Alaska and 14 percent in central Alaska, while in western Alaska
the catch increased 19 percent.

There was a decrease of about 20 percent in the number of fathoms
of seines, and an increase of about 11 percent in the number of fathoms
of gill nets used in Alaska in 1938, as compared with the previous vear.

CATCH AND APPARATUS

The total number of seines used in the salmon industry in 1938 was
801, of which 646 were purse seines and 155 beach seines. The purse
seines aggregated 97,310 fathoms of webbing, and the beach seines
14,419 fathoms. The number of gill nets used was 4,711, having a
total length of 327,649 fathoms. There were 166 driven and 290
floating traps—a total of 456. This number includes 4 traps in the
Chignik district that were installed merely to hold the locations, as
well as several traps elsewhere in the Territory, termed “dummy”’
traps, the catches of which were negligible.

Southeastern Alaska was accredited with 447 seines, or a total of
73,475 fathoms, a decrease of 85 seines and 17,101 fathoms of webbing
from the number used in 1937; also with 427 gill nets, aggregating
28,225 fathoms, an increase of 43 nets and 3,265 fathoms of webbing;
and with 29 driven and 257 floating traps, a decrease of 3 driven traps
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and ‘an increase of 5 floating traps, as compared with the number
operated in 1937. ]

Corresponding figures for central Alaska show 350 seines, or 37,054
fathoms, as compared with 455 seines, or 46,169 fathoms, In 1937;
2,072 gill nets or 128,745 fathoms, as compared with 1,537 gill nets,
or 99,570 fathoms, in 1937; and 137 driven and 33 floating traps, as
compared with 138 driven and 31 floating traps in 1937.

In western Alaska 4 seines, or 1,200 fathoms of webbing, were used,
a decrease of 4 seines and 1,000 fathoms of webbing from the number
operated in 1937. There were 2,212 gill nets used, or an aggregate of
170,679 fathoms, an increase of 148 nets but a decrease of 802 fathoms
of webbing. No traps were operated in this district. ]

Seines caught 22 percent of the salmon taken in 1938, gill nets 30

ercent, and traps 46 percent, while lines and wheels took the remain-
Ing 2 percent.
Salmon traps operated in Alaska in 1938

| ’T‘o(r&l-
. toria
Licensee License Location
No.
Southeast Alaska:
Independent Salmon Cannerles, In¢........-...-- 38-001 I I)r!qlinnNI’olnt.
Sebhastian Stuart Fish Co. ... ... .. .o . 38-002 ! g‘mntP gp?an.
Ward's Cove Packing Co....._......-. . 3;:_—3:(11 l'gr;gn r(’)::l]m
Dee )308 Saimon Co---00o 38-013 Bonl“l Ba]y. )
reless & Sons... .. 38-017 | Etolin Island.
Lov %(:S & Sons - . 38-018 | Marsh Island.
Ward’s Cove Packing Co. oo oo - 38-019 | Senl Cove.

38-020 . Duke Point.

Brindle Trap To - 38-021 | Uravina Island.

Ward's Cove Packing Co..

Veill & Libby. .. ... oo 38-031 . Cape Fanshaw,
Lih?;g/(; MeNelll & Lihby_._.-.___.—. ............. .. 38-032  South of Limestone Inlet.
Do o s 38-033  Spasskaln Bay.

380349 - Do.
38-035 - Do.
- .| 38-036 Marble Cove.
----- . L.._.....l 38037 False Point Pybus.
- Tttt 38-038 : Windham Bay.
38-030 ; Northeast of Point ybus.
3840 Do,
38-041 | Cape Bendel,
STrmemesnes e 38-042 ! Fanshaw Bay.
__________________ . IR-043  Wedge Island.
smoem reesssmosemess meoTooot 38-044 . Cone Island.
Grindall Island.
Niblack Point.
Smugglers Cove.
Thorne Arm,
K 9, Sukkwan Island.
38-050 ! Cape Lynch.
U . Cap Island.
"""" ee e--., 38053  San Christoval Channel.
___________________ 380564  Sucemez Island.
-- - 38-055 ¢ Fern Paoint.
38-056 | Arucenas Point.
San Christoval (Channel.
Cape Bendel.
38061 Naked Island.
48062  Fast Point.
38-063 | Cosmos Cove,
38-064 * Marble Blufl,
T 38-066 | Tree Point,
............... 38-084 | South of Kingsmill I’oint.
________________ 38-085 Do.
_____________ 38-086 | Toint Ellis.
............ 38-087 | South of Kingsmill Point.
| Kingsmill loint.
: Ship Island.
______________ 38-080 Point Svkes.
_ 38- 001 - Slate Island.
38-092 | Onslow Island.
o 38-093 | Lucky Cove.
L BOrBRIAH, oonooooonoe e imiasazmmmmeaeaoes 38094 | North of Seal Cove.
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Salmon traps operated in Alaska in 1938—Continued

Terri-
Licensee Ltioc?gle Locatlon
No.
Southeast Alaska—Continued.
Laura A, Houston. femeemeeeeiecceacceneeaooo| 38095 | Point Higgins.
Peril Straits Packing Co. ...... 38008 | North of Fishery Pofot.
August Buschmann. ._......_._._._. .| 38-099 | Cape Addington.
Olaf A.Johnson. .. ................. 38-100 | Warburton Island.
38-101 | Peril Strait.
38-102 | North of Pnlnt Turbot,
38-103 | Tebenkof B
38-105 | Sukkwan lsland
38-106 | Casmano Point.
38-107 | Stearer Rock.
38-109 | Pleasant Island.
38-110 | Big Porpoise Island.
38-111 Point Adolphus
38-112
3%8-113 P'easant Island.
38-114 | Kanagunut Island.
_________________________ 38-115 | Sitklan Island.
____________ 38-118 | Cape Fox Island.
.............. 38-117 | Tree Point South,
.............. 38-118 | Breakwater South,
______________ 38-119 | Breakwater North.
____________ 38-120 | Niblack Point.
____________ 38-121 | Tolstoi Point.
38-122 | Meyers Chuck.
38-123 | Ernest Point.
3%-124 | Eaton Point.
____________ 38-12% | Gravina Island.
______________ 38-128 | Point Webster.
.............. 38-127 | S8ukkwan Island.
______ 38-128 | Point Providence.
__________________ 38-129 | Tranquil Point.
______________ 38-130 | Blanquizal Island.
............ 38-131 | Steamboat Point.
.................. 38132 | Point Desconocida.
) 0 T 38-133 | Derrumba Ridge, Heceta Id.
Arthur Gamble Co.. 38-134 | Tree Point.
Keller Trap Co...._. 38-135 | Foggy Point.
Gravina Packing Co...... 3R-136 | Boat Rock.
Dixon Entrance Fisheries Co_...__. 38-137 | Meyers Island.
August Buschmann._.. ... . . 38-138 | Warren Island.
‘The Nakat Packing (‘orporatlon ..... 38-130 | Cape Ulitka.
New England Fish Co - 3%-141 | Point Thatcher.
Pacific American Figherles, Inc..._.__ 38-142 | Kah 8hakes.
38-143 Do.
38-144 | Point Sykes.
38~145 | Point Alava,
38-146 | Lucky Cove.
38-147 | Betton Island.
38-148 | Escape Point.
38-149 | South Vallenar Point.
38-150 | Grindall Peninsula.
36-151 | Kanagunut Island.
38-152 | Grindall Point.
3%-153 | False Island.
38-154 | Polk Island.
38-155 | Cleveland Peninsula.
38-156 | West of Point Nunez.
38-157 | 8hipwreck Point.
38-168 | Kassa Inlet.
38-159 | Point Colpoys.
3R-160 | East of Point Baker.
38-161 | Deepwater Point.
38-162 | Point Hobart.
38-163 | Point Brightman.
38-184 | North of Point Amellus,
38-165 | Totem Bay.
38-168 | East of l’olnt Baker.
38-167 | Rocky Point.
38-168 | Point Gustavus.
28-160 | Dundas Bay.
38-170 | Dundas Point.
38-171 | Lemesurier Island.
38-172 | Eagle Point.
38-173 | Mansfield Peninsula.
Do 38-174  Gull Cove,
8ecurity Fish Co. .. 38-215 | Becurity Cove.
Ira W. Kelly - 38219 | Caamano Point.
Mrs. Dick Anderson [ 3%-220 { 8outh of Windy Point.
Frank H. Murphy & Co.._._...._.._. R 38-224 | Cleveland Peninsula.
Peter A. Miller...___ ... .. .. ... __...... 38-225 ! Kasaan Bay,
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Salmon traps operated in Alaska in 1938—Continued

anirll-
toria
Licensee Llcense Location
No.
Southeast Alaska—Continued.
Hood Bay Canning Co....ooooimmrirammnnnnnaans 38-226 | Killlsnoo Island.
P. E. Harris & Co.._. 38-238 | North of Hawk Inlet.
Do. 38~239 Do.
Do. 38-240 | South of Point Marsden.
D0 e oo 38-241 | North shore of Icy Strait.
b0 2 YR 38-242 | South of Point Augusta.
0 TIPS 38-243 | North of Hawk Inlet.
DO e eeram e e 38-244 | North of Parker Point.
Deep Sea Salmon Co. ... oo 38-248 | Scott Point.
?)o. ________ 38-249 | Rip Point.
DO ........ 38-250 | Hidden Point.
F. & W.8almon Co. .. ... o ieas 38-252 | Island Point.
New England Fish Co. . .- 38-257 | Carlson Cove.
) 0 YN PPURPORS PP 38-258 | South Wilson Cove.
0 2 S 38-259 | Cosmos Cove.
03 SO PR 38-260 | Peninsula Point.
b0 J P 38-261 | Blank Point.
j5 L T, 38-262 | Bronaugh Island.
3 L T 38-263 | Nelson Cove.
B 38-264 | South Kendrick Bay.
2 O 38-265 | Polnt Adams.
J. H. Roli (o] Y 38266 | South Kendrick Bay.
New England Fish Co. .. .ocoioimmmamaaaes 38-267 | St. Philip Island.
Do. e mmcm e ceim——an 38-2688 | Turn Point, Tuxekan Island.
) 0 RO 38-269 | San Femando Island.
D 0 7 TR R UP 38-27¢ | Caps Lyn
D0 oo 38-271 | San (‘hrlstoval Channel.
Do. e e meemumeeecmecannnnn 38-272 | St. Ignace Island.
8ebastian 8tuart Fish Co..ccouecommrmmceancrann-- 38-273 | ‘South of Point Brightman.
0 ) T 38-274 | North of Point Windham,
b 07 Y I RPUSP PSP 38-275 | South of Point Caution.
b o - PRI 38-276 | South of Point League.
DO0. o e ccemmmcacccarccemnanameneemee s 38-277 | East of Point Gardner.
Diamond K Packing Co..o ool iieeinanan 38-278 | Point Amelius.
Ward'’s Cove Packing Co...oommmmemcocmaiananns 38-281 | Gravina Island.
NICK BeZ. o o oeooeeiciccccemme e etam e m e 38-282 | Cube Point.
L. P. DaWeS . . o ciimmamc e mnao e 38-233 | Basket Bay
Brindle Trap [ o] SRR 38-284 | Flag Poin
D. 0.Jenkins. . cooeomamemeecea e 38-295 South of Carroll Point.
Alaska Paclﬂc 8almon Co. .o coooioeiiiieao 38-303 | Northwest of Point Augusta Light.
Do 38-304 | Point Sophia.
38-305 | Northwest of Rocky Island Light.
38-306 | West of Three Hill Island.
38-307 | Northwest Inian Island.
38-308 ; Dad Rock, South Inian Pass.
38-308 | Northeast Inlan Island.
38-310 | Pleasant Island.
38-311 | South of Point Hepburn.
38-312 | Point Hepburn.
38-313 | Village Point.
38-314 | Mansfleld Peninsula.
38-315 | Bouth of Funter Bay.
38-316 | North of Village POKR

Northwest of Rocky Island Light.
i False Baf.

i Cube Point.

38-320 ' Square Cove.

3]

38-321 | Hawk Inlet.
38-322 : Cape Declsion,
38-323 | Northeast of Cape Decision,
38-324 | Boutheast of South Vallenar Pt.
38-325 o L‘;o. land
ina Trap CO-ccecccccnen--- . 38-326 ! Gravina Island.
g?vﬁﬁa;ﬁ“ __________________ 2| 38-327 | Percy Islands.
obszinsky . . . ... . 38-328 ‘ Clover Passage.
Ala.ska Paclﬁc Salmon Co. e .- 38-329 L){e_rrlnxz Bay.
D ______________________________________ .| 388-330 ; Point Barrie.
------------------------------ 3 | pn
Llofd Baleom .o ceeeecaeaiaannn -33 sland Point.
indenberger.- - -c.oococacae-- 38-335 | Point Garcla.
n(?t.n_]fb—e-r_g‘e-r ___________________ gg—;g{; I\BI&kclr Ishlunl.
Lynch Bros. . oo.coeeaaaccanann- - + North of Bond Bay.
Beogle Packing Co......oocne- 38-338 | South of Foggy Point.
ﬁ) _______ F...o. ...... 38-339 ‘ Dall Head. v
) 07 P, 38-340 | Cape Fox.
DO 38-341 : Black Island.
8cow Bay Packing Co... 38-342 : East of Point Baker.
DO aaaaans 38-343 | West of Point Baker.
DOcueaaaaan 38-344 | North of Halibut Harbor.

) 02 Z Rt 38-345 | North of Labouchere Bay.
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Salmon trape operated tn Alaska tn 1938—Continued

Terri-
Licensee If&:":;_ Location
i No.
|
8outheast Alaska—Continued. |
Harry Selig... ... ... ... 38-346 | Dall Head.
Gunderson & Sons. ... ..... 38-304 | Screen Islands.
0 L __ 38-305 | Etolin Island.
Alaska Pacific 8almon Co . __ 38-396 ! Deepwater Point.
Do ... ... . 38-397 | Boulder Point.
Do .. 38-398 . Point Hobart.
Do. 38-309 , Northeast of Ioint Pybuas.
Dao. 38-400 | Canoe Point.
Do. 38-401 © Point Macartney.
Do 38402 , Point Brightman.
Do. 38-403 | Cape Fanshaw.
Do 38-404 : Cornwallis Point.
Do . 38-405 | Southeast of Point Wehster.
Do 38 406 | East of Brownson Bay.
Do.. 38-407 | McLeod Bay.
Do. 38-408  Nutkwa Inlet,
Do. 3%-409 | West of Point Nunez.
Do. 38410 , Northwest of Kaigan! Point.
Do. 38-411 | Cape Muzon.
Do 38-412 | Cordova Bay,
Do 38-413 | North of Cape Chacon.
Do. 38414 ;| Ship Island.
Do. 38415 | North of Cape Chacon.
Do. 38-416 | (iravina Island,
Do. 34417 | Dall Head.
Do. 38-418 | Boat Harbor.
Do. 38-419 | Gravina Island.
No. 38420 | McLean Point.
Do. 38-421 | Nelson Cove.
Do__. 38-422 | Street Island.

0. PR
MacKenzie Fish Co .
Otto Anderson. ...._.
C.D. Payne........ .
Capp & Taylor Trap Co.
James Taylor & Co . .
Anderson & Peterson Trap Co
Hugh Pinkerton
W. S. Balcom

Do .. ...
G.C. Foster ... . . ...
Wrarn);znll Packing Co ...

0. . .. ..
Hood Bay Canning Co ... ... ...
Do ...

Do_ ... .
Herbert Kittilshy
Lester O. Gore. . ... .. . e
Annette Tsland Canning Co., 8 traps

Prince William Sound:
l’mrilﬂc American Fisherles, Ine.__. .
Do__
Do. .
Do........ ...
Pionlgt-r Canneries, Inc.

Island Point.
Kelp Island.
 South Passage Point.
North of Parker Point.
. False Bay.

Marhle Bluff,
N. W. of North Passage Point.
Point Alava.
Lucky Cove.
Caamano Point,
: Vallenar Point.
i Chagina Point.
Carroll Point.
Kendrick Bay.
Tongass Island.
Bond Bay.
Cape Chacon.
South of Point Kakul.
Bradshaw Cove.
i Distant Point.
South of Point Kakul.
Ratz Point.
Northwest of Ratz Point.
: Etolin Island,
Point Caution.

5 . South of Distant Point.

South of Basket Bay.

" Northwest of Ratz Point.

i Narrow Point.

Steamer Point.

Olson Cove.

I Kingsmill Point.

+ Northwest of Point Nesbitt,
Observation Island.

- Brownson Bay.

Annctte Island Fishery Reserve.

Point Freernantle.
© Point Woodeock.
| Graveyard Point.
Bidarka Point.
Bligh Island.

5l Do,

North of Point Freemantle.
| Makaka Point.
Hinchinbrook Island.

Do.

Cedar Bay.
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Salmon lraps operated in Alaska in 1938—(‘ontmued
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1
| Terri-
Licensce | L'i‘()\:-l:l\lu Location
| No.
Prince William Sound-—Continued. |
C 1 Port Ftches.

Premicr Salmon

COPJW River I’nckmg Co

Cook [
Libbv, MeNeill & Libby ..o

Do.
Sig Lindgren
Anmn Johnson and Harold Jonsson
J. Hansen
Fndnllizo Island I’acking Co.
Jo L.
Do . . ...
No .. ...
Do.. .. ... .
Do_. _ .

l’uul \ \lmdurn . L
I‘xuwlto(.r.) . Magill Ll
)
Axel Anderson . - -
Tvyonck Native Store Assoelation ... . wo-en --
Alaska Year Round Canneries Co
Do
Do.

Da. . e o
Nyrtle M. Everett .. ...
Do . .. L.
E.J. Fribrock . . L e
Do . e
Do ..
Do -
Qnuxi Harbor P u(‘klm: Co .

])r) _
J)n

38-451

38-022
38-023
38-024
38-025
385-020
3R-027
38~
3%-029
38030
38 058
3%-059
3R-065
38076
3R-077
38078
38074
38- (R0
38-082 i
38083

A8-1R0

g O : g |
PR N IR Y 5
i b A g 2Ky

; ‘ 3R4R0

A8-3K81
'{\‘ -3

iR %1

' (N '3?\7

Knowles Head.
Fidalgo Bay.
Johnstone Point.
(ravina Point.
Hawkins Cutof?.
Graveyard Point.
Knight Island.
MelLeod Harbor.
Rocky Point.
Point Helen.

Do.
Chenega Island,
Squire Island.
Port Chalmers.
Shelter Bay.
Red Head.
Port Fidalgo.
Bainbridge Island.

I Montague Island.

Jo.

Do.
Knight Island.
Chenega Island.

Do.

Do.

Do.
Culross Island.
Hinchinbrook Island.
Granite Bay.

Corea Bend.
Ninflchik Point.
Porcupine.

Salamato.

Kallfonski.

Sonthwest of Cape Kasilof.
Moose.

Kustatan.

Salamato.

Fast shors Cook Inlet.
Rfalamato Beach.
Nikishka Bay.

Blaff Point

. North of Salamato Creek.

bo.
Flat Island.
South of Cape Kasilof.
Nubble Point.

Southwest of Point Naskowak.

linsrl shore Cook Inlet.

do.

South of Salamato.

North of Kenal.

Southwest of Anchor Point.
Sonthwest of Ninilehik.
Kalifonski Beach.

North of Three Mile Creek.
South of ‘Ihree Mile Creek.
East shore Cook Tnlet,
Moquawkie Reservation.
Kalyrin Island.

Corea Bend.

Clam tiuleh, Kenai Peninsula,

Kalirin Island.
‘I'rading Bay.
Do.
Chixik Island.
East shore Cook Inlet.
Kalgin Island.
East shore Cook Inlet,
Do.
Kalein tsland,
Do,
Toint Harriet.
North of Ninilehik River.
Ilast shore Cook Inlet.
Do.
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Salmon traps operated in Alaska in 1938—Continued

Licensee

Terri-
torial
License
No.

Location

Cook Inlet—Continued.
Cook Inlet Packing Co

Oscar H Vogel ....................
Al J ones..

Fmard Packing Co.......... ... ...
Kodlak Area:
lasll;a Packers Association.._.....__.._......____.

Do e e
Kadlak Fisheries Co.

Lnnlk Fish Co.._..
Uganlk Fisheries, Inc

D _______________
Bellarmine Corporation.
8an ]J)uan Fishing & Packing Co.

East shore Cook Inlet.
Do.

Do.

Do.

Do.

Do.
Polnt Possession.
West Foreland.
North of Ninilehik River.
East shore Cook Inlet.
Southwest of Moose Point.
Point Possession.
North of Moose Point.
Moose Point.
McManus Point.

Miller Island.
Alitak Bay.
Deadman Bay.
Uyak Bay.

Do.

Do.
Deadman Bay.
Alitak Bay.

Do.
Splridon Bay.
8outh of Cape Kulluk.
Malina Bar.
Malina Point
Ras%ben'y Island.
0.

Do.
Viekoda Bay,
Raspberry Island.
Paramanof Bay.
Uganik Island.
Raspberry Island.
Uganik Island.

South of Broken Point.
Uganik Island.

Cape Uyak.
Cape Ugat.
Chignik Bay, near Anchorage Bay.
Anlakchak ay.

Lake Bay.

Main Island, Chignik Lagoon.
West end of (‘hlgnlk Bay.

Cape Kum!lik.

Cbiﬁ(nik Lagoon, Humes Point.

Fox Cape.

Kupreano! Point.

Kelly Rock, Lnfa Island.
Pinnacle, Unga Island.

Seal Ca,
Ikatan g%y
I)o

Do.
Morzhovol Bay.
Vodapoini Polnt.
Nikolaski, Moss Cape.
Deer Island,
lL.ong John, North of Arch Point.
Swedania Point.
Dolgoi Island.
Cape Tolstol.
Bold Cape.
Cape Horn.
Fast Anchor Cove.
Ikatan Bay.

Do.
Arch Point.
Pavlof Bay.

Do.
Moss Cape.
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Salmon traps operated in Alaska in 1938—Continued

i Terri-
torial

! License

 No.

Licensee Location

Alaska Peninsula Area—Continued. |
Korovin Island Fishing & Capnning Co..........-- 38-300 | Korovin Island.
Alaska Pacific Salmon Co. ... .ocoioioiiaoo- 38-301 | Popof Island.
Mrs. Helene R. Mellick. ... ‘ : Do.

Aleutian Fishing & Packing C ...t 38-358 | San Diego, west of Guillemnot Id.
Blue Fox Fish Co_ ... ... . . iciieaamnameenn- | 38440 | Popof Island.

Summary of traps operated in Alaska in 1938, by districls

District Number District Number

Southeast Alaska _....._............... 286 | Central Alaska—Continued.
=~_—-==:'| Chignik Area . e e e 8
Central Alaska: Alaska Peningula Area ... ... 31
Prince William Sound. . _..._._... 42 —_—
Cook Inlet. ... . ... _._..._.. 62 Total, Central Alaska ... .. 170
Kodiak Ares. ...... ccoeeiaiiaaon. 27 =ezmio=
Grand total. .. ..o ....oo.s 456

Percentage of salmon caught in each Alaska district, by principal forms of apparatus

Southeast Alaska Central Aluska Western Alaska
Apparatus i -
1637 ‘ 1938 1937 l 1938 1037 ‘ 1933
: i i
20 | 27 39 32 4! 3
3 | 2 g 10 95 | 96
65 67 53 | F 2 PR B,
S .. 3 LI PR PR i S S bl
Wheels. ... oo aont J el EL R LR Pemeeeiime -| ------- 1 1

The total catch of salmon in 1938 was 103,022,897, a decrease of
6,092,026, or about 6 percent, from the number taken in 1937. There
was a decrease of 4,852,027 In southeast and 5,755,644 in central
Alaska, and an increase of 4,515,645 in the western district. By
species, the catch of cohos increased 1,062,707 and reds 4,377,102;
while the catch of chums decreased 410,521, pinks 10,977,246, and
kings 144,068.

Salmon taken in 1938, by apparatus and species, in each geographic section of Alaska

I
i Southeast | Cent
Apparatus and specles LSt | Ghra | iser | Tota
Selnes:
Coho, oF SIIVer. ... ieoiecieneccmannns 242, 402 09,448 ... .. 341,850
Chum, orketa_ ... ..... .| 2,433,122 1,183,208 53,075 | 3,640,392
Pink, or humpback .. ........ 7,450,317 | 897,818 | .. ___ 16, 430, 935
King, or spring.._............. .- 21,439 1,252 5,887 28, 548
Red, OF S0CKOYO - - oo e ecaamnmmmmcmnmmenaens 610, 488 872, 246 837,342 | 2,320,073
L 3T I ORI PR 10, 766, 766 | 11,007, 859 897,174 | 22,761,799
Olllélehts: 287 742
0ho, OF BIIVer.. ..o eeccamm e s » 192, 940 8, 785 4
Chum, or keta. .. ... ooeroaoonn - 25,888 | 128,868 | 972,231 | 1, o e
Pink, or humpback . .. ......cco.-- 85, 140 771, 686 1,936 858, 762
King, or spring.... .. ......oooooe- .- 22,702 50, 087 63, 545 136, 314
Red, OF S0CKOYE.. ..ooov < coeenommcmammnm e mnaas 528,428 . 2,360,431 | 25,460,437 | 28,367,206
L 919,900 | 3,512,002 ; 26,513,934 | 30,946,828

172215—40——6
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Salmon taken in 1938, by apparatus and species, in cach geographic section of
Alaska- Continued

| . " cctorn
Apparatus and species | S(/)\ulglat;‘sl (A‘ lgsl{(?x] ‘)“I(::;(‘;\" " Potal

! |
. - |[—=- L

Traps: | '
Coho, orsilver.. . ... ... . ____. 010,015 | 530,305 .. ... .. 1, 440, 410
Chum, or keta, LT | 200738 0 navewee |0 3las0l 213
P’ink, or humpback . .. . .. e e o 22,43, 7R8 P As 164,598 | 37,908,381
King, or spring . ... ... T | 7,124 30,393 1 ... 37,617
Red, or sockeye ... ... .. ... ... ... 1, 396, 503 3,250,171 | . . ' 4, 646, 674

Total. .. ... | 2 X 47, 503, 195
Lines: ) T
Coho, orsilver.. ... .. .. ... .. 789, 460 790, 566
Kine, orspring.... .. __._. .. .. . .. R 705,852 | . .. Lo L. ... 705, 852

Total . ... ... . 1, 496, 418
Wheels: e
(jmm. orketa.. . ... ... ... . ... 202, 400 292, 400
King, or spring._ .. e el 19, 459 19, 459
Red, or sockeye ... 2, 800 2, %00
Total. ... ... ... I 314, 659 314, 59
Total: ) N B | 1T T T
Coho, orsilver . ... ... . ... - 2,199, 625 823, 483 6, 785 3,030, 203
Cham, or keta. .. . - R - 4, 556, 304 | 2,654, 093 1, 318, 606 B, 529, 993
Pink, or humpback . e e 30, 288, 240 | 24, 907, W12 1,936 55, 108, 078
King, or spring_.._ . ... . .. e e ! 757117 R1,712 B8, 861 927, 600
Red, orsockeye..... . ... .. ... _..... ... | 2,585,417 | 6,491,847 © 26,309, 579 | 35, 336, 543
Grand total . ... .. . . e e e . I 40, 3386, 793 | 34, 660, 337 | 27, 725, 767 . 103, ()2_2, RO7
1

CANNING
CHANGES IN CANNERIES

Few changes in business organization and operations were reported
for 1938 in the Alaska salmon-canning industry. In southeast Alaska
the plant of the Demmert Packing Co. at Klawak, which had been
idle 1n the previous year, was taken over and operated by a new con-
cern, the Spencer Packing Corp. The plant of the Nakat Packing
Corp. at Hidden Inlet was again in operation, having been rebuilt
since its destruction by fire in the spring of 1937.

In central Alaska the San Juan Fishing & Packing Co. purchased
the Drier Bay cannery from the Alaska Pacific Salmon Co. and dis-
mantled it during the season. The cannery of Herbert T. Domenici
at Uyak, which was idle in 1937, was taken over and operated by a new
organization, the Great Northern Packing Co., Ine. 'The Shepard
Point Packing Co. used its plant at Port Ashton both for salmon can-
ning and for herring operations, but did not operate the cannery at
Shepard Point. The Kadiak Fisheries Co. completed construction of
its new modern cannery at Port Bailey, about 40 miles northwest of
Kodiak, in time for operation in the 1938 scason.  This plant was built
to replace the company’s cannery at Kodiak. The Anchor Line
Packing Co., formerly operating a floating plant at Seldovia, estab-
lished and operated a small shore cannery on Kenai River.

At the beginning of the year the Bristol Bay Packing Co. was
merged into the Alaska Salmon Co., which operated only the Kvichak
River plant during the season. The company’s Wood River cannery
was used-as a saltery, and the second Kvichak River plant, to replace
buildings of the Bristol Bay Packing Co. destroyed by fire in 1936,



FIGURE 1.—Typical Alaska salmon cannery.

FiGure 2.—Completing the cleaning operation, Alaska salmon cannery.
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was not completed until after the close of the fishing season. The
floating plant La Merced, of the Alaska Southern Packing Co., oper-
ated at Uyak Bay, Kodiak Island, during part of the season, but most
of its pack was prepared in the Bristol Bay district, operations being
carried on at Ships Anchorage in Kvichak Bay. '

NEW CANNERIES

Aside from the replacement of certain canneries by new establish-
ments, as mentioned above, there was only one new salmon cannery in
Alaska during the season. This was a floating plant operated by
Lars Sagen on a small scow at Creseent River, Tuxedna Harbor.
Scotty’s Packing Co., at Mummy lsland, which had previously en-
gaged in the packing of clams and crabs, added canned salmon to its
production this season and is included for the first time in the list of
salmon canneries.

The Salt Sea Fisheries put up a small pack of salmon, as well as
crub meat, at its hand cannery at Tenakee, but this is not included
in the list of sulmon canneries.

CANNERIES NOT OPERATED

Largely as a result of prolonged lnbor negotiations in the spring,
which resulted in undue delay in preparation for the season’s activities,
several canneries did not open, and the total number operated was the
smallest for any year since 1933.

Of the ecanneries in southeast Alaska that were operated in the
previous year, the following stood idle in 1938: Berg Packing Co.,
Ketehikan; Deep Sea Salmon Co., Skowl Arm; Hood Bay Canning
Co., Hood Bay; Hydaburg Fisheries, Ine., Hydaburg; New England
Fish Co., Chatham; Pyramid Packing Co., Ine., Sitka; and Red
Salmon Packers Association, Yakutat. The plant of the Kavler-
Otness Co.. which was burned down in the fall of 1937, was rebuilt
but did not pack salmon in 1938, its operations being confined to
erabs and shrimp. The Pacific American Fisheries, Inec., used its
plant at Kasaan solely for canning clams that were obtained from the
beaches at Massett, B. C.

In central Alaska, plants that were closed for the 1938 season were
the King Cove cannery of the Pacific American Fisheries, Inc., the com-
pany’s eateh in this region being put up by P. E‘. Harris & Co. at False
Pass under a joint operating agreement; the Shepard Point cannery
of Shepard Point Packing C(to.; the Phillips Canning Corporation at
Valdez; the Zachar Bay cannery of Shelikof Packing Co., which had
been leased to the Kadiak Fisheries Co. in 1937; and the Shearwater
Bay plant of Kadiak Fisheries Co., all canning operations of this
concern being earried on at its new plant at Port Bailey, which
replaces the company’s plant at Kodiak.  The Kodiak cannery has
been discontinued, and all the machinery has been removed. ” The
cannery of A. N. Nilson at Portlock was destroyed by fire during the
winter of 1937--38 and was not rebuilt.

The Nushagak and Ugashik plants of the Alaska Packers Association
and the Wood River plant of Alaska Salmon C'o. were engaged only in
the production of pickled salmon in 1938, Other canneries in the
western distriet that had operated in the previous vear but were
closed in 1938 were the Nushagak and Port Moller plants of Pacific
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American Fisheries, Inc., and the floating plant of Western Pacific
Packing Co., Egegik River.

The following plants have been dropped from the list of inactive
canneries, as they have been dismantled or abandoned and are not
likely to be reopened: Alaska Packers Association, Loring, Wrangoll,
and Kasilof; Alaska Sanitary Packing Co., Cape Fanshaw; Anderson
Mercantile Co., Inc., Deep Creek; W. G. Culver, Point MecManus;
General Fish Co., Qcean Dock, Anchorage: Gustan & Vogel, Point
Possession; Libby, MecNeill & Libby, Klawak; the Nakat Packing
Corporation, Ketchikan; North Coast Packing Co., Ninilchik;
Pacific American Fisheries, Inc., Excursion Inlet, Ketchikan, Port
Walter, Santa Ana, Chignik, and Unakwik Inlet; Point Possession
Fish Co., Point Possession; Redoubt Bay Packing Co., Redoubt Bay;
Harvey J. Smith, West Foreland; Spur Fish Corporation, Nikishka,
Bay; Sunset Packing Co., Otter Creek; John Wik, Kenai; Jake Young,
Port Chatham; E. Sandvik, Swansons Creek; and San Juan Fishing
& Packing Co., Drier Bay (formerly owned by Alaska Pacific Salmon
Co.). The plant of E. Sandvik at Swansons Creek is now being
used for pickling salmon.

The following canneries were closed during the year but may be
reopened:

Southeast Alaska:

Boea de Quadra.
Chomly.

Funter Bay.
Pybus Bay.

Alaska Pacific Salmon Co_______ e

Berg Packing Co_ . _________ . ___ . ___._ Ketchikan.
Deep Sea Salmon Co.__._.__. et el Skowl Arm.
Hood Bay Canning Co____.__._____.______._____ Hood Bay.
Hydaburg Fisheries, Ine.._.____________________ Hydaburg.
Lane Bros__ . . ________ . .. __.. oira, Sound.
New England Fish Co______.___.___..____._____. Chatham.
Pyramid Packing Co__. _________ ____._ I Sitka.
Red Salmon Packers Association._ _ .. _ . _________. Yakutat (floating).
Seaport S8almon Co. ... __ . ____________..___.. Ketchikan.
Karl Thiele_ - ... . _.... Lake Bay.
Central Alaska:
Alaska Packers Association_ .. ________._________ Chignik.
Aleutian Fishing & Packing Co__._.___.______._.__. Sand Point.
Glacier Sea Foods Co_ ... .__.__________..___.__.. Cordova.
Kadiak Fisheries Co______________ . _.______.._ Shearwater Bay.
Ninilehik Packing Co__ .. ___ ... ___ . ___.____. Ninilchik.
Pacific American Fisheries, Inc {Kgnm.
el King Cove.
Phillips Canning Corporation_ ____.____.________._ Valdez.
Premier Salmon Co_ _ . ___________________..__ .. Stevens Creek.
Shelikof Packing Co___. .. ______________...___. Zachar Bay.
Shepard Point Packing Co__ ... __________._____. Shepard Point.

Western Alaska:

Naknek River.
Alaska Packers Association____ .. _._.__________. Nushagak Bay.

Ugashik River.
Alagka Salmon Co____ . _____ . ___ .. __________. ood River.
Herendeen Bay Consolidated Canneries_ . __._ .. Herendeen Bay.
Libby, MeNeill & Libby ... ________________. { I\J,‘;g;g’;g‘{{'
Pacific American Fisheries, Inc__________________ {g‘;ﬁhaﬁgﬁeswer 2).
Red Salmon Canning Co. ... ... ________.___. Naknek River.

Western Pacific Packing Co..._______.__________ Fgegik River (floating),
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TOTAL CANNERIES OPERATED

Ninety-eight canneries were operated in Alaska in 1938—39 in
southeastern, 41 in central, and 18 in western Alaska—which is a
decrease from the previous year of 7 for the southeastern, 3 for the
central, and 5 for the western district. The floating canneries Infer-
national, of the International Packing Co., Memnon, of the Columbia
River Packers Association, Inc., and La Merced, of the Alaska Southern
Packing Co., Inc., were operated in both central and western Alaska,
but each is credited to only one district, the International to central
and the other two to western Alaska.

Companies that operated traps only, the catches of which were

sold or packed by other companies under joint operating arrange-
ments, have been omitted from the following list, although for a number

of years they have been included.

Companies that canned salmon in Alaska, number and location of canneries operaled,
and number of traps owned by each, 19381

{New cannerles indicated by asterisk (*)]

Cannerles Traps
Company
Num- Float-
ber Location Driven ing Total
Southeast Alaska:
o e A I
etchikan. 10
A'aska Pacific Salmon Co. .. _.....-co- 4 1 Port Althor 19 19
Rose Inlet . IS PR, 9 9
Annette Island Canping Co....... ...~ 1 | Metlakatla 1 7 8
ARBPackingCo... ... . —..---- . 1§ Wrangell._...oocooooooi|ameeio i emmeee e el
BalcomI-DPa,vlne %isheries, Inc..... % Ketchikan. ... |oannn S Y
Beegle Packing Co. ... .......-- _..do ........ 4 8
Burnett Inlet Saimon Co..... 1| Burnett Inlet . .......fcoooo  femoisiitonaan.
Consolidated Fisheries. . . 1 | Excursion Inlet.. 3 10 13
Diamond K Packing Co.... 1| Wrangell.._.... R 2 8 3
Douglas Fisheries Co., Inc. .. 1 gg;'lgol?sliilléié R X A -
Fidalgo Island Packing CO........co---- 2 | Ralohikan o O 5 :
Haines Pucking Co 1| Letnjkof Cove......._.| ... |ooooi |eeaaaios
P. E. Harris & Co.. . 1| Hawk Inlet.... BN IR 7 7
Tcy Straits Salmon CO ... .......---=-- 1| Hoonsh ... I U S AP
Independent Salmon Canneries, Inc...-- 1 | Ketchikan. A IO i i
Ketchikan Packing Co.._....---cc------ 1]....- do. oo 2 2
R P S IO ¢ 8
eorge Inlet. . _
Libby, McNelll & Libby. .. .-ec--se--- ¢ e darbor X b
(}:ﬂl(lulat_
Li King CO. o coveeeennen- 1| Craig.. . - -
ndenberger Packing Co { F l<} denBInlet 6 A
Naksat Packing Corp., The. ... ...cco-- 3 [{Union Bay .. . 5
akat Packing Corp., The gntet:l,a(ll. (] : g
etchikan. . N PR
New England Fish Co.......ocoeuoes 2 {Noyes.lsland ________ g :
Northern Figheries, Inc. .. ......c-e---- 1| Ketchikan. ........o.|....... IO RO
Ocean PackingCo ... . ...... 1] Klawak. . ..o e
Pacific American Fisherfes, [nc 1 | Petersburg.. 3 4 7
Peril Straits Packing Co... .. 1y Todd o] 7 7
Scow Bay Packing Co. .. 1| 8cowBay. ... ... 4 4
Sebastian Stuart Fish Co PRI - T P [ 8
Speocer Packing Corp. 1) Klawak. ... |- TR A
Superior Packing Co.. 1 | Tenakee. . . 5 5
Ward’s Cove Packing C 11 WardCove._._______._[........ 3 3
Wrangell Packing Co... 1) Wrangell__....._.......|...o.. 2 2
Central Alaska:
Alaska Native Consolidated Canning Co. 1| 8and Point__...........
Alaska Pacific Salmon CO. .- oeannvne-- 1 ”C'fuidolk .................
Alaska Packers Assoclation....... 2 Lm.:é'n Ray. .l
Alaska Red Salmon Packers, Inc. 1 | Halibut Bay (Carmel)..
‘Alaska Southern Packing Co....... - 1 | Uyak Bay (foating) . ...
Alaska Year-Round Cannerles Co....... 11 8eldovia_ _....._........

See footnotes at end of table.
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Companies that canned salmon in Alaska, number and location of canneries operated,
and number of traps owned by each, 1938—Continued

:—’_T‘__.__'__'—_"_‘.___—_l S m— —
Canneries | Traps
Company T o I !
| :\r:alrn- | Location IDmenl Flonr, Total
=l |
Central Alaska—Continued, i ‘ ( l
Anchor Line Packing Co. ... ...... 1 | (K}endliill\'&‘.r ............. R U P
Chignik Packing Co 1 hign T Lt T
(nlumhm River Packers Association, | 1 II Ikatan Bay (floating) .| ... . [P PO,
In
(‘,nnk ‘fnlet Packing Co e . ‘ 1| Seldovia L 7\ ] 7
Copper River Packing Co. . ... ____. 1| McClure Bay ... _ . _ i 5 5
FEmard Packing Co . ‘ 1| Anchorage_ .. . 5 . 5
Fidalgo Island Packing Co. e 1 | Port (irabam. 7 7
General Fish Co., Ine ... . . .0 (. 1 | Anchorage .. .. ... 3 3
W. R. Gilbert Co., Inc oo 1 | Point Whitshed .. PR I B
CGireat Northern !’n(kmg Co., Inc. . .. 1. Uyak Bay . ... ‘ PUUEN P [
Grimes Packing Co L 1 l l‘-zmki. e . - P
Gulf Packing Co.. . _.. 1 {()r(i(>\'1|’. T Y
Tingen & Co _ v | Seward ... . .. P S
P. E. Harris & Co 11 False Pass. _..__..._.... | B 8
International Packing Co . ........... .. 1 lkatan.}:vnn?; Hl:{’ V;ﬂ- | I R IO
cano Bays (floating). |
Kadiak Fisheries Co ... ._...._... ... 1| Port Bailey .. . . | 5 1 6
Libby, MeNeill & Libby 0 100007 1(Kenai . ... | 10 ... . 10
Frank M’r( onaghy Co., Inc. . 1 | Kodiak (ﬂontmﬂ) i IO
New England Fish Co 1 Cordova S 4 [~ | 4
North Pacific Sea Foods Ca. .. .. ... 1 ‘ iv]&[unlz\(\rt L l S I
Pacific American Fisheries, Inc ______ 2 |{gq‘:2“ Harbor. . -I ,; O _l 2
Pioneer Canneries, Inc. I, Cordova . e - 2 | 1 3
Pioneer Sea an!:(n The 1 Orea . e e [ ! 3 3
Puget and Alaska Canning Co 1] Seldovia .. | [ R
I.ars Sagen . R 1 (rext‘om River (ﬂuat-i . | I PO
ing).* H
Sandvik Hand Cannery . I 1 | {;L’ﬂnlk \’Jillaxze e | Y | __.| g
Cons ~ ort San Juan 23 6
San Juan Fishing & Packing Co .. ... .. 2 |{l'1'anik Bay i 3 | '_ 4
Seotty’s Packing Co ... 1 ( Mummy Island ? S B
Shepard Point Packing Co .. .. . 1! Port Ashton . . ...... 9 9
Snug Harbor Packing Co. L. 1| Snug Harbor . . I 8 ... . 8
I\uryun\“ lm"i e T 1 ;\hxer Bay (loating). ... 3| . | 3
anik |sher es. Inc ... . 1 . Uganik . E PR
Lg(t _______ L | Mountain Slough_ | . l . \ ......
W mhlnzlnn Fish & Oyster Co., Tnc ... 1 : Port Williams . l S oL
: |
Western Alaska: e KR [ |
wepik River. .. P I .
Alaska Packers’ Association l{g\i(hr;(k]l{\m (f\z) e |
aknek River R
Alaska Salmon Co 1 l K\'k-hqk l{i\'e}' | [ B
Alaskn Southern Packing Co., Inc 1 ! Nakuek (floating). S
Columbia River Packers’ Association,’ 2 |{;\’ush!{¥uh (floating | I .
Ine. ort Moller (floating . .
International Packing Co ... ... . | ;’nrl .}(1:;(]!0r (floating). . | . L | .
vegik River S |-- - R
Libby, McNeill & Libby.. ... ... | !,’z'f,‘il’,‘m}m ! Ly
i Libbyville | L .
Nakat Packing Corporation, The \ Nakeen . | | \ . -
Pacific Ameriean Fisheries, Ine .. . ‘2 Nuknek River S R
Red Salmon Canning Co ifNaknek River l v y -
RTRRREIRES
I

“I l[l'gashik River ...

P A list of all traps nporuled in Alaska in 1938 appears on pp. 115 to 121 of this report.
? Priinarily a clam cannery.

LOSSES AND DISASTERS

Property losses reported for the Alaska fisheries in 1938 amounted
to $110,235, of which $45,338 represented the value of some 5,000
cases of canned red salmon lost with a lighter of the Alaska Packers
Association in Kvichak Bav, and $21,000 was the value of a shipment
of empty cans lost while bomg conveved to the floating cannery of
Suryan’s, Inc. The remainder consisted ehiefly of small boats and
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fishing apparatus. The total reported losses in southeast Alaska
amounted to $22,085; those in the central district, $34,058; and in
western Alaska, $53,192.

Other losses are known to have occurred, of which records are
incomplete. One small cannery, that of A. N. Nilson, at Portlock,
was destroyed by fire in the winter of 1937-38, but no information is
available as to its value.

The most serious disaster was the loss of the purse-seine boat
Eidsvold, with the entire crew, somewhere in the vicinity of Dall
Island.

Thirty-one lives were lost during the year—14 in southeast, 10 in
central, and 7 in western Alaska. In the southeastern district 7
fishermen were drowned, 3 shoresmen and 1 transporter met death in
accidents, and 2 shoresmen and 1 transporter died of disease. Two
fishermen, 3 shoresmen, and 1 transporter were drowned in central
Alaska, 1 fisherman and 2 shoresmen died of disease, and 1 shoresman
committed suicide. In western Alaska 2 fishermen were drowned
and 1 fisherman, 3 shoresmen and 1 transporter died of disease.

STATISTICS

Ninety-eight canneries were operated in Alaska in 1938, or 15 less
than in the previous year. Employment was given to 22,280 persons,
as compared with 24,865 in 1937, a decrease of 2,585. White em-
ployees decreased 806, natives 536, Chinese 179, Japanese 254,
Filipinos 548, Mexicans 243, Puerto Ricans 3, and miscellaneous 44;
while Kanakas increased 20 and Negroes 8.

The total pack of canned salmon was 6,806,998 cases, valued at
$36,636,807. This is an increase of 2 percent in quantity but a
decrease of about 18 percent in value from the production in 1937,
when the pack amounted to 6,669,665 cases, valued at $44,547,769.
Average prices of all species were considerably lower in 1938 than in
the previous year. .

The output of canned salmon in southeast Alaska decreased from
2,033,806 cases in 1937 to 2,713,948 cases In 1938, or 7 percent; in
central Alaska the decline was from 2,216,359 cases to 2,179,765
cases, or about 2 percent; while in western Alaska the output increased
from 1,519,410 cases to 1,913,285 cases, or about 26 percent. By
species, in Alaska as a whole, the pack of cohos increased from 137,317
cases in 1937 to 222,321 cases in 1938, or about 62 percent; chums,
from 730,832 cases to 786.753 cases, or about 8 percent; and reds from
2,106,669 cases to 2,521,233 cases, or about 20 percent; while the
pack of pinks decreased from 3.625,379 cases to 3,232,878 cases, or
about 11 percent; and kings from 69,468 cases to 43,813 cases, or
about 37 percent. .

Details are included in the following tables to show comparison of
the 1938 pack with the average for the 5 preceding vears, 1933 to
1937, by cases of each species and by districts.  Cohos and reds show
gains of 17 percent and 23 pereent, respectively, over the 5-year
average, while chums declined about 4 percent, pinks 7 percent, and
kings 13 percent. By districts, the pack in 1938 increased approxi-
mately 2 percent over the 5-vear average in central Alaska and about
41 percent in the western district, while in southeast Alaska there
was a decrease of 12 percent, making a net increase of 3 percent over
the 5-year average for all of Alaska.
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Persons engaged, wages paid, and operating units of Alaska salmon canning

industry, 1938
. 8outh ] C 1 W
utheast Centra ‘estern 3
Item Alaska ! Alaska Alaska Total
PERSONS ENGAGKED
Fishermen:
Whites. .. ee.. 4,875
Natives 2,275
Japanese. 1
Filipinos. . 9
Mexicans. . 3
Kanakas. 2
Negroes._. . 2
Miscellaneou 2
TV S 7,169
Shoresmen
Whites. .. i 5, 825
Natives_. 2,482
Chinese. . 367
Japanesc. 684
Filipinos. 3,266
Mexicans. .. 380
Puerto Ricans. 87
Kanakas.__._ 27
Negroes. ... 78
Miscellaneous ! 39
Total . i ieeicaccaaan- 13,236
Transporters:
hites. e 1, 800
Natives 53
Chinese._.. 5
Filipinos. .. 2
Mexicans. . 4
Kanakas..___ 7
Negroes.____._. 4
Miscellaneous ! 1
Totel. .o . 819 | 830 427 | 1,878
Total:
Whites. .. . 4, 553 4, 021 3,026 12, 500
Natives - 2, 860 1,811 & 4,810
Chinese._..__... 71 107 I 104 372
Jn‘mnese. e 437 152 96 686
Filipinos .. 1,220 974 1,083 3,277
Mexijcans 50 329 387
Puerto Ricans_ ... ... ... el . 10 77 87
Kanakas. ... . 1 14 21 36
Negroes ... .. _ 8 27 49 84
Miscellaneous ' ... ... . 3 12 27 42
Grand total ... ... 9, 161 6,978 6, 141 22,280
Wages pald shoresmen._ ... . ... ___. ... $1,620,610 | $1,488,601 | 81,720,144 | $4,847, 255
Wages paid transporters. ... ... oo oicoiieoo. , 873 $367, 9, $1, 001, 992
OPERATING UNITS
Plants:
Shore canneries. .. ... . .. .iieeeiaoo. 39 37 16 92
Floating canneries—
Powervessels. ___..__.........._____........... 2 4
Net tonnage. . 2,366 4,002 6,458
Scows ... ....... 2 2
Total plants operated. 41 18 98
Vessels:
Power, over 5tons. .. 495 183 K 751
Net tonnage. ... _._..._............. 9,310 4,903 21,278 35,491
Launches. ... . ... . ... ........._. U4 18 377
Powerdorfes . ______ ... 31 118 32 181
Gill-net boats. 103 332 943 1,378
Selneskiffs __ . __ ... _____ 273 279 556
Other rowboats and skiffs__ 586 593 149 1,328
Lighters and scows .. _..... 196 201 121 518
Houseboats. .._._.._ ... __. 2 23 48
Plledrivers.._.__._______ ... 24 33 11 68
Pllepullers...._.._._....._... 3 - 11
Rigglogscows. .. ... ... 32 10 i.ocoooo . 42

1 Koreans, Chileans, Peruvians, etc.
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Persons engaged, wages

industry, 1938—Continued
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paid, and operating units of Alaska salmon canning

Southeast | Central Western
Item Aloska | Alaska | Alaska | 1ot
Apparatus:
Puree 8elDes. ..o 421 221 846
Fathoms ... e 71,505 24,515 97,310
Beach selnes. ... ..oooucceoacciccamanaamm e 26 109 R 138
FAthOMS. - oo e 1,880 11,012 ) 12,892
G DL oo - oo e aeam e 422 2,031 1,523 3,976
Fathoms. - 28,075 126, 930 150, 435 305, 440
Traps, driven. 137 |- .- 168
Traps, 808t . oo oo ieiiiaimcacecennanaaoannes 257 33 |- . 200
Output and value of canned salmon in Alaska in 19381
Southeast Alaska | Central Alaska Western Alaska Total
Product
Cases Value Cases Value Cases Value Cases Value
Coho, or silver:
14-pound flat . 8,930 $84,746| 3,002 12,022 $112,687
1-pound fiat. . 2,688 18,818 187 2,845 19,888
1-pound tal}_. 132,147] 807,301 69,839 202, 331| 1,237,861
4-pound flat. oo oo 5,123 51 28, 906
Total - -eeeceeenen- 143,765  ©010,863| 78,211 222,321, 1,389,311
Chum, or keta:
14-pound flat. 5,147, 28,060 376 56230 31,074
1-pound tall.. 469, 306, 1,681,816| 250,048 778,066 3,808,021
4-pound flat___ 2,264 2,264| 7,328
TOtAl.cemccocemmann 474,453| 1,710,785| 252,086 786, 763| 2,843, 423
Piok, or humpback: |
t4-pound flat_ ... | 41,691 280,407 9,001 50,782; 308,012
1-pound Aat. ... oo.of.oo_-.ootels sl 4,108 4,106, 18,317
1-pound tall.. 1, 848,078| 7,004, 557:1,318,418 3, 163, 49312, 100, 627
hound fiat ... bl Il 14,498 14,498| 54,767
D O I 1,886,769 7,345,05411, 346, 100’ 5,136,660, ........ [ '3,232,878,12, 481,723
King, or spring:
14-pound gst._. 1,279 13,328 1,078 17,300 eenoofeeia 2,354 30,718
1‘pound flat A 1,450 11,890 4,38t 40,887 280 2,580 6,111| 55387
1-pound tall. T 13.e41] 03,458 15,483) 108,075  6,219: 45138 35348 242,871
Total..eeemmenene- 16,370| 118,673 20,944 162, 252) 6,499 47, 718 43, 813 328,643
Red, or sockeye: l
1s-pound flat .. ...... ) 508,554 80,618  578,628| 18,222| 216,020| 122,642| 1,393,211
i-pound fiat. . 12,947 116,386 33,361 318,843 ... . [0, 51,608 434,028
1-pound tall.. , 011,488 384,267 2,850, 890_1.828,006i13, 028, 747 2, 338, 414:17, 691, 131
4-pound flat oo |oaeon|ieeeeo- ,500 64,527 ........ rmmmmme s 8,589 64,627
il St | ot
Total.ceoaceacann 102, 8911 1,626, 428, 481,815| 3,812, 5931, 846, 827,14, 144, 7762, 521, 233]19, 583, 707
Grand total....... 2, 713, 94811, 711, 803{2, 179, 765,10, 514,402 1,913, 286l14,410, 602 6, 806, oos'lse, 636, 897
. |

1 For the purpose of affording falr comparison, all cases are put upon the common basis of 48 1-pound cans

per case,
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Outpul of canned salmon in Alaska, in cases, 1933 to 1938 !
BY SPECIES

] ]
| |[ I [ ‘ Percent-
I ‘ ‘ age in-
! | |Aversge Sonacn
Product 1933 0 1034 | 138 | 1038 1ea7 [T UTOET) 1938 jin 103%, as
| | | Tosas7 jcompated
‘ yoar
| ‘ average
| ' i '
Coho, or silver: | ! | |
Y4-pound flat. . _...___. 67 578 62| 7,000 0628 6562 12,022 48285
1-pound fiat 46571 2w3| 2033 1,335 3,6621  2,8450 —22.31
1-pound tall [ 164,54] 222,040! 180,522 215 e8] 123 610| 178,876: 202,331] +13.11
4-pound flat -2 IIIITLL Lo . L | “2sm 576 5123 +789.41
Total......... ... 162,508 236,117 190.177] 222,300 137,317) 180, 006] 222,321] +17.20
Chum, or keta: | | ! | |
bé-pound flat..._.____.. oss| 2,208 1, 64"' 1,600 6880 2,37 553 -+130.41
1-ponnd flat .- 30! 8l | —100.00
1-pound tall . 723,815 814,231 T7R 960  —4.33
-pound flat .- 1, 006 219 2.2040 4833.70
Total .. ........._. ' 740,641 852,028(1,101,083 730,832 818,855 786,753 —3.60
Pink, or humpback: I T I o l ]
Y-pound flat. ... 1, 857| 2 733' 14,50 37,408 % %I sLroll s0TRy Am
~poun at .. ...l .0 1,668 0 687 . . fe
1-pound tall 12, 167, 604:3, 703, 732'3, 198, 819|4 523,388'3, 586, 0053, 453, 00813, 163,403 ' —8.41
4-pound flat I [ I T T |_4o | 030 14 498|+1, 443.08
Total......oooooo... 2, 182, 551 3 824, 193|3 244,084, 559, 70413, 625, 379,3, 487, 196'3, 232,878, —~7.29
e | r =
9, 955! 9, ml 13462l 10,388 15408 1nes 2, 3] —80.15
w02 10,24l s,  s722l B2y 77as a1l —2103
21,437, 32,660 10,423 35,774 47,760, 30,812 35348 +1472
Total oo oeeiiennn.. 41,413 62,863 36405 51,884 60468 50,407 43,813 —13.08
Red, or sockeve: | ST _l— | l I l
Y-pound flat ... s 80%i| 67408 137, 291 149, 424) 103,160 122,647 +18.88
1-pound flat . : 052 73,430 57,603 118,000  87.854| 70384, 61,608 —34.99
1-pound tall 12, 000 503,2,466, 535| 664,355 2, 247, 233'1, 866, 17611, 862, 17812, 338, i Tos ot
4-poundflat______..____.l.... .. [[oremes | - e 415| 683 8,560, +1,154. 61
Total.coooeoieme. 2,180, 283 2, 628, 016|809, 546'2, 502, 542'2 106, 660.2, 045, 4112, 521, 233 +23.26

Grand total...._.....5, 225,604 7, 481, 3305 133, ms 437'soa|6 069, 6656 589, mm'soe 993 +3.30

BY DISTRICTS AND SPECIES

Southeast Alaska: I I l l ’ I I
Coho, or silver ....___.. 95,805 158, 5271 142,493 134,722 88,525 124,014! 143, 76al +15.93
Chum, or keta.. . - 424, 861 304, ’212 540,948  778,330. 603, 76“| 528, 425| 474, 453 —10.21
Pink, or hum])hack -1, 478, 01"1 2, 622 362! 2, 200, 06012, 925, 144°2, 143, 1682, 273, 750 1, 886, 760| —-17.02
King, or spring __._ R 8, 146 15, 584 11,108 20,505 g 30, GQ’ll 17, 2(]9] 16 370 —4.88
Red, or sockeye........ I| 81, 126! 104, ‘!98' 159, 4291 218 007, 167, 744 14(‘, Mll 192, 5011 +31.78

Total. ... 2, 087, 65 00313, 054, 038 s 4,076, 717‘%}1 80613, 089, 5302713, 048 1218
Central Alaska: = il

Coho, or silver._...__._. 65, 307\ 76, ’hll 47, 4ﬂl| 86, 007! 48, 654! o4, 700. 78, 211\ +20.77
Chum, or keta ... S| 207,879 313, 2'!'i| 302,123; 206, 188\ 191, 610( 262,207| 252, 686 —3.63
Pink, or humphack I 704, 538°1, 10‘) %7211, 044, 00211, 603, 58411, 482, 210'1, 206, 841°1, 346, 109! +-11. 54
King, or spring 123,786 28,472 24, 462l 27,073 31,6441 27,087] ' 20,044] —22.68
Ked, or sockeye. ... 484, 484 700,470  3R4, 183" 8 )ﬁ R20 462,241 570,442 4Kl 8150 —16.85

i .
Total ... .......... 1, 485, 994 2, 321 418 l 802 231 2 800 681‘2 216, 59l2 140, '137|2 179 765 _+1 84
Western Alaska: T e == = T
Coho, or silver . L4560 1,210 'm' 1,571 138 9214 345 —62.5¢
Chutn, or keta ... . l 26, 049 '3! 196, 9,857 26,550 35,450 26,223 59, 614 4-127. 33
Pink, or humpbuck ...... I 1059 4 31, 086 1 6606 ... ....0 —=100.00
King, or spring ] 9, 481 8,797 835 4, 306 7,131 6,110 76, 400 +6.37
Red, or S()Ck(‘ye.. 2, 6_14 67311, R14, H‘él 265, 9'1-1'1 42" 706, I 476 684, ‘l 319, 82‘) 1_846 _527 _:4-39 3
Total .._............. 11, ﬁ.)l 659 l 8.:9"}19 2((‘) 8)'{ l 49] 2() 119 4]01 359, b89 1,013,285° 4-40.71
=t - e |
Grand total. ... ..., i, 225 004 7,481, 830 5 13'1 122 R, 4'41 GU'S|G 069 665 6, 580, 565\6, 806 998‘ +3.30

1 The number of cases has heen put upon the common basis of 48 1-pound cans per case.
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Relative importance of each species of canned salmon within each district in 1938

_ Total, all

District Coho Chum Pink King Red specios

Percent | Percent | Percent | Percent | Percent Percent
Southeast Alaska_ ... . ... ......o.... ! 5.3 17.5 69.5 0.6 7.1 100.0
Central Alaska_.. 3.6 11.8 61.7 1.0 22.1 100.0
Westorn Alaska.. o 3.1 0 4 90,5 100.0
AllAlaska. ... ... 3.3 | 1.6 47.5 .6 37.0 | 100.0

[

Relative importance of each district in the production of each species of salmon canned

in 1938
. Total, all
District Coho Chum Pink King Red spocies
Percent | Percen Percent | Percent | Percent Percent
Southeast Alaska 64.7 0.3 58.4 37.4 7.6 39.9
Central Alaska. 35.2 82.1 41.6 47.8 19.1 32.0
Western Alaska .1 ! 7.6 .0 14.8 73.3 28.1
TOtAl. e oo T 100.0 | 100.0| 100.0°' 1000 i 100. 0 100.0
: i : !
Average annual price per case of 48 1-pound cans of salmon, 1928 to 1938
Product 1928 1929 1930 1931 1932 1933 1934 1936 1036 1937 | 1938
Coho, orsilver...__....| $7.12 | $7.59 | $8.20 | $8.51 $4.12 | $5.20 | $5.23 | $0.40 | $6.61 $8.14 | $6.29
Chum, or keta ... 6.08 5.36 3.60 3.19 2.79 4.12 3.85 3.83 3.58 4.62 3.61
Pink, or humpba 8. 56 6.08 4.17 3.468 3. 14 4,562 4.10 414 3.94 4.95 3.88
King, or spring. .. 11.13 | 11.62 i 13.32 9. 40 6. 46 7.561 8. 85 R 70 7.95 9.4 | 7.5
Red, or sockeye....... 9.41 | 10.71 | 12.67 ; 9.20 561} 671 6.72 | 9.32 | 8.38 | 10.12 | 7.77
\ ! | ;

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 1937. 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.—TPort Moller, Herendeen Bay, and
Nelson Lagoon.

CENTRAL ALASKA

Tkatan-Shumagin Islands.—VFalse Pass, Tkatan Bay, King Cove,
and the Shumagin Islands.

Chignik.- ~Mainland shore from Castle Cape to Cape Kunmik.

Kodiak-Afognak Islands—Kodiak, Spruce, and Raspberry Islands.

Cook Inlet.—The shores of Cook Inlet.

Prince William Sound.—Resurrection Bay to Point Whitshed.

Copper and Bering Rivers.—Point Whitshed {o Bering River.
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SOUTHEASTERN 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.

Chatham Strait-Frederick Sound.—Both shores of Chatham Strait
and its bays from Point Augusta to Cape Ommaney, and through
{‘{re}?erick ound and its bays northward to Taku Harbor, including

ake.

Sumner Strait-Dizon FEntrance—Southward from Petersburg and
eastward from Port Beauclerc to Cape Chacon and Dixon Entrance,
and including all shores along the mainland and intervening islands
from the Stikine River to Portland Canal.

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 1938, by districts !

Percent-
age in-
District Coho | Chum | Pink | King Red Total | crease or
decrease
from 1937
Cases Cases Caees Cases Cases Cases
Bristol BAY . ... . ciicaiaaacacaaan 345 | 54,851 (. . .._.... 5,446 .1,772,885 |1,833,227 <+26. 76
Port Moller and Herendeen Bay...| _._..... 5083 | . _...... 1,053 73, 942 80, 058 +20.71
Ikatan-Shumagin Islands_._.....-. 128,574 | 387,827 | 1,885 57,430 | 577,145 —13. 868
Ch{fnlk ............................ 254 8, 702 12,071 148 38, 147 56,412 —53.88
Kodiak-Afognak Islands..__..._.__ 60, 792 | 450, 088 316 | 142,112 | 677,034 —27.48
CookInlet. ... .. ... 186, 260 54,804 | 186,060 170,725 200, 684 +-50. 14
Prince William Sound.___.._. 31,218 | 461,114 251 10,618 [ 510,044 | +131.85
Cogper and Bering Rivers. _ 50 1056 | 2,514 85, 777 68, 448 —21.84
Yakutat and Dry Bay...... 397 7,417 1, 4560 27,211 63,329 +863. 57
Icy Strait-Lynn Canal_._..._. 87,203 | 245,668 | 3,017 70,078 | 425,177 —8.36
Chatham Strait-Frederick S8oun 93,870 | 373,982 | 1,348 13,346 | 501,638 -30.31
Sumner 8trait-Dixon Entrance. . 212,578 | 912,747 585 60, 956 |1, 235, 035 +5.75
‘West Coast, Prince of Wales Island. 80,336 | 347,067 | 9,070 21,000 | 488,760 -10.09
Total. . oeemmeeecaeiemaaane. 786,753 |3, 232, 878 ) 43,813 |2,521, 23 )o, 806,008 |  +42.08
1 Pack reduced to the basis of forty-eight 1-pound cans per case.
Canneries operated in Alaska in 1938, by districts
Cannerles
Canneries | handling
District located salmon
in district | taken in
district
Number Number
Bristol BaY . . i emeceacemmee—am——eeaseaeane 117 17
Port Moller and Herendeen Bay. . ... oo i ot oaeieaaacaraamanan 12 2
Ikatan-Shumagin Islands. . ... . e ieeicciiaaneaen 18 7
Chggnlk ______________________________________ 2 2
Kodiak-Afognak I81ands. ... ..o e eeeeeeamaaan 113 14
Cook INIet. . . et meeniee——————————— 10 11
Prince WIliam Bound. . .. e e e 11 10
CoEper and Bering RIVOIS. . oo e e e e e mammam 1 7
Yakutat and Dry Bay. .. ...t ieect e cmram————eacmanaaan 1 1
Icy Strait-Lyon Caoal .. _...._. 7 12
Chatham B8tralt-Fredetick 8ound 5. 18
Bumner Strait-Dixon Entrance. . .. 19 ¢ 22
West Coast, Prince of Wales Island 71 18
Total (without duplication). . e et mmmavemmmeamaaanan : 08 e

1 Number {ncludes 1 floating plant that was operated in more than 1 district.
t Number includes 2 floating plants that were operated in more than 1 district,
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MILD CURING

Notwithstanding a considerable decrease in the number of troll-
caught king salmon in southeast Alaska, the production of mild-cured
salmon showed a marked increase over that of the preceding year.
The increase was both for kings and for cohos, but chiefly the latter,
which made up a larger portion of the pack than for any other year
since 1929. The total output was the second largest in the history
of the industry, having been exceeded only by the pack in 1927. As
usual, the bulk of the product was from southeast Alaska, with a
limited supply also from the western and central districts.

No enumeration of trolling boats was made by the Bureau in 1938,
as no patrol vessel was available for this work at the beginning of the
season. In respect to the number of fishermen, boats, and lines in
southeast Alaska, therefore, the same figures are used as for the pre-
ceding year. In order to enable the securing of more accurate data
regarding trolling operations in the future, it is the purpose to embody
in the Alaska fishery regulations a requirement that before the com-
mencement of commercial fishing each season the name and number
of each trolling boat shall be furnished to the Bureau’s local repre-
sentative.

Twenty-one plants were operated in 1938 and 1,753 persons were
employed, as compared witE 17 plants and 1,605 persons in the
previous year. There was also some production of mild-cured salmon
incidental to canning and other operations.

The total output of mild-cured salmon was 6,519,200 pounds,
valued at $1,278,931, an increase of 797,600 pounds in quantity and
$214,587 in value over the production in 1937.

Persons engaged, wages paid, and operating units, Alaska salmon mild-curing
industry, 1938

Southeast | Central Weste
Item Alaska | Alaska | Alaska | Total
PERSONS ENGAGED
Fishermen:
WhIBS. - oo eaa e e s 1,078 1 2 1,081
NAIVES . - oo eoeeeareanecaaammammmannnmnoe 239 2 23 264
b T DU 1,317 3 25 1,345
Shoresmen:
WhIteS. . . cmeemeoeneamnas 338 ... IR 338
NBUIVOS . - oo oo ocemueaaccannmememe e 27 | 27 54
MOtAL . - o oo e e eeeeeeeammacaemmmeermenn 365 |...... ... 27 302
Transporters:
{008 e enecccamessceomermmeemmmmmmon 14 (o 14
NBUVOS . - e oe e oo eacccecmmmaccammmemam e e el 2 2
Total. . oo ccccccccciemmccesameammeanans 40 .. 2 16
Grand tota). ..o ceiimiaaicenecinencemees 1,698 3 54 1,753
Wages pald shoresmen . .._........cccccemvommosmesenos $170,146 | ... _. $3,473 $173, 819
Wages pald transporters. . . ......o...--szec-e-sssooos $10,812 ... $300 $10, 812
OPERATING UNITS
Plants:
Bhore . ..o eeiemacraceenn e eeemeeseccaenan 18
Floating
Barges........... 2
ot tonnage. 300
COW . oocecans 1
Total plants operated 21
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Persons engaged, wages paid, and operating units, Alaska salmon mild-curing
tndustry, 1938—Continued

Boutheast | Central Western
Ttem Alaska | Alaska | Alaska Total

Vessels:
Power,over 5tons. ... ... .o ........ 3
Net tonnage. .. .........._._. 3
Launches. .. .. ... ............. - 1
Powerdory. ... _.._._.... - ‘1;
3
1

2683
2,208
852

©r

QGill-net boats.... .___......
Rowboats and skiffs. __ ...
Lighters and scows....._...
Houseboat. . __ ...
Apparatus:

Qill nets. ..

Fathom
Tines......
Wheels _ o et eren e eemm—————e ! 3

153

o

B8N

>
,
:
:
:
:
.
!
:
'
!
o

Products of Alaska salmon mild-curing industry in 1938

l Southeast Alaska ‘ Central Alaska Waestern Alaska Total

Products
Pounds Value iPounds Value | Pounds | Value Pounds Value
|

l

1992 tierces. 3 21 tierces. 31,013 tlerces. 46,938 tlerces. 4198 tlerces. ¢ 7,136 tierces,

Coho, or sflver_____.| 1793,600 | $103,218 /116,800 | $1,600 .. . .._ .|._... 3810,400 | $104,818
King, or spring...._. 45,550,400 | 1,154,029 | ................. 3158, 400 | $20,084 (¢ 5,708,800 | 1,174,113
Total.......... 6,344,000 | 1,267,247 | 16,800 : 1,600 | 158,400 | 20,084 | 6,519,200 | 1,278,931

| i 1

PICKLING

The output of pickled salmon in Alaska showed a marked increase
over that for 1937, reaching the highest level for any year since 1926.
This increase may be attributed primarily to the excellent runs of red
salmon in the Bristol Bay district and to the fact that certain plants
there did not engage in canning operations, owing to the undue delay in
preparation for the season’s activities by reason of unsettled labor
conditions. Canneries that were used solely for pickling salmon were
the Alaska Salmon Co.’s plant at Wood River, and the Nushagak
and Ugashik plants of the Alaska Packers Association. A number of
small outfits also engaged in the industry, and some pickled salmon
was packed in connection with salmon canning and other branches of
the fisheries.

Of the total output, 72 percent was prepared in western Alaska,
about 27 percent in the central district, and somewhat less than 1 per-
cent in the southeastern district.

There were 217 persons employed, an increase of 96 over the number
reported for 1937. The total output was 1,177,685 pounds, valued at
$122,421, as compared with 765,396 pounds, valued at $100,550,
in the previous year.
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Persons engaged, wages paid, and operating units, Alaska salmon-pickling
tnduslry, 1938

Central Westorn
Ttem Alaska Alaska Total
PERSONS ENGAGED
Fighermen:
Whites. 31 40 n
Natives 8 58 66
b (37 SRR REE S LSS et 39 98 137
Shoresmen:
A Y T OO PRET PR EELLRERE SR 1 36 37
Natives.. 2 38 40
LT e TR 3 3
L) PSP P 3 77 80
Grand total .. eeiecmeemeeioee : 42 175 217
Wages pald ShOresmen. ... .. o.comooiamaccemnemannanaas oo $718 $13, 496 $14, 214
OPERATING UNITS
Plants:
BhOTe. ..o e 26 8 34
Floating—SCowS . ..oovo v iacccaann b2 2
Total plantsoperated...___..._...._.. 28 8 36
Vessels:
Power,over 5tons. .. ... .eiioeioioaaao- 1
Net tonnARe. . .. ..o [ 1,314 1,319
Launches. _ eee- 7 8
Power dories. ... . iciiioaaa- 120 .. 12
Gill-net boats. . .oniiiie e 3 63 86
Seine SKifls. ..o o iimmeaceeeaaan 1 1 2
Other rowboatsand skiffs ... .. ... 29 03 92
Lighters and SCOWS. ..o ooinmeiannoinns 2 12 14
Houseboats. oo . i . 3 3
Pile ATiVerS. el 3 3
Apparatus: :
Beach SPINeS. .o .u coaeimmam oo 19 L. 19
Fathoms. .. - 1, 4:’)2 [ 1,452
QGill nets. . ... 39 R | 120
FAUBOMS oo ooro oo eomm ommm eememenes 1,665, 4045 | 8,310
Products of Alaska salmon-pickling industry in 1938
Southeast Aluskal Central Alaska | Western Alaska Total
Products - = —_“_”;""""”l"” i
Pounds * Value | Pounds | Value | Tounds | Value | Pounds | Value
. : —— _—_5 - |
Coho, orsilver ...._.._...... 3, 000 | $240 | 100,900 ; $8, 870 1,570 1 $236 | 114,470 | $9,346
Chum, o KOta .« oo oo ecaeeat e maeeem { 800 | 30 27,700 | 1,734 28, 300 1,764
Pink, or humpback - ' 1, 600 110 4. 100 264 5,700 a74
King, or spring. _._. N e 8,600 1,222 1 23,300 | 2,448 31, 800 3,670
Red, oF SOCKCY€. - - ovooenneen 6,600 , 660 | 102,500 ; 20,996 | 798,215 | 85,011 | 997,315 | 107,267
Total oo ceeamaeneenes 9, 600 | 900 ‘ 313,200 | 31,228 | 854,886 ‘ 90,293 |1, 177, 685 | 122, 421

FRESH SALMON

As in the previous year, the fresh-salmon business was confined to
southeast Alaska, where it was largely incidental to other branches
of the fisheries. Three dealers whose chief output was fresh salmon
gave employment to 10 white shoresmen. The total products
amounted to 3,817,042 pounds, valued at $291,335, as compared
with 3,421,129 pounds, valued at $292,316, in 1937-—an increase of
about 12 percent in quantity, but a decrease of about a third of 1
percent in value. The foregoing output includes approximately
35,600 chum salmon, or 308,200 pounds, that were taken in Chol-
mondeley Sound during the fall season and shipped to a salmon
cannery at Anacortes, Wash.
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Products of Alaska fresh-salmon industry in 1938

Species Pounds Value
Coho, Or SIIver. . e eemaceenceeaaas 1,322, 327 $05, 427
835, 719 12,366

Chum, or Keta . .. e e iamceeeee—eeaann
Pink, or humpback. .. - 12,028 355
King, or spring. ...___ 1, 648, 326 166,412
Red, or sockeye..._..._. 197,745 16,775

3, 817, 042 291, 335

FREEZING

The production of frozen salmon in Alaska, most of which was
incidental to mild curing and other branches of the fisheries, was
substantially larger in 1938 than in the preceding year. Ninety-nine
white shoresmen, not elsewhere recorded, were identified with this
industry, receiving wages amounting to $49,926. Except for a small
output incidental to trout operations at Seward, in the central district,
the entire production was {rom southeast Alaska. The total output
was 7,185,046 pounds valued at $530,951, as compared with 5,344,666
pounds valued at $431,614 in 1937—an increase of 34 percent in
quantity and 23 percent in value.

Frozen salmon used as bait in the halibut fishery or as animal feed
on fur farms are not included in the above figures but are shown under

miscellaneous salmon products.

Products of Alaska frozen-salmon industry in 1938

8pecies Pounds Value

4,910, 565 $357, 875
20, 8

Coho, OF 8IIVer. .. e
636, 444

Chum, or keta__.._. X
Pink, or humpback. 81, 020 2, 441
King, or spring.._... 1, 873, 089 149, 621
Red, or sockeye___._ 3,928 461

B 4017 O RPNy S 7,185, 046 530, 951

DRY-SALTED, DRIED, AND OTHER MISCELLANEOUS BALMON PRODUCTS

An outfit in southeast Alaska and one in the central district re-
ported the dry-salting of salmon. Employment was given to 2 whites
and 4 natives, respectively, and the output of dry-salted salmon
amounted to 10,500 pounds, valued at $1,132, in southeast Alaska, and
18,000 pounds, valued at $500, in central Alaska. Other miscellaneous
products in southeast Alaska consisted of 720,652 pounds of frozen
salmon for bait, valued at $7,241; 61,420 pounds of frozen salmon for
use as animal feed on fur farms, valued at $2,500; and 7,300 pounds of
salmon eggs, valued at $365, which were shipped in brine to Seattle for
use in specially prepared fish food. An output of 4,025 pounds of
dried salmon, valued at $140, was reported for central Alaska.

Miscellaneous fishery products of the Yukon, Tanana, and Kusko-
kwim Rivers were 17,300 pounds of dry-salted salmon, valued at
$1,730, and 998,000 pounds of dried salmon, valued at $71,200. Nine
whites and 710 natives engaged in the fishery, and the apparatus used
consisted of 238 wheels, 587 gill nets of 14,546 fathoms, 2 dories, and

50 rowboats and skiffs.
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Production of dry-salted, dried, and other miscellaneous salmon products in
Alaska in 1938

Southeast Alaska { Central Alaska | Western Alaska Total
Products
Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value
Dry-salted:
Coho, or sflver._.._._.... 830 $51 18, 000 $500 |..__...._.f....... 18, 630 $551
King, or spring..._.._..|.......... P P L ERREE RS ST 17,300 | $1,730 17, 300 1,730
Red, or sockeye...._.... 9,870 | 1,081 |__..ooooofomiicion]aeneiiann 9, 870 1,081
Tota)n o ceccceecoacnnos 10,500 | 1,132 18, 000 500 17,300 | 1,730 45, 800 3, 362
Dried:
Chum, orkets__... ..._.| .. .. | cceoo-- 1,025 50 | 912,000 | 66,900 | 918,025 | 66,950
Pink, or humpback.._ - 3, 000 00 oo , 000 90
Ring, or 8pring. ... feooocooii oo e e 44,000 | 2,200 44, 000 2, 200
Red, or sockeye. ... .| ccecoooofooiiiii i e 42,000 | 2,100 42, 000 2,100
Ly 1117} SN FURURIPI PSSO 4,025 140 | 908,000 | 71,200 1,002,025 | 71,340
Frozen for bait:
Coho, or silver_. 128
Chum, or keta 6, 301
Pink, or humpback . 790
Red, or sockeye..._..... 22
b 317 Y 7.241

Frozen for feed on fur farms:
| .......................... 61, 420 2,500

Pink, or humpback__.... 61,420 | 2,600 .. . ...--
Salmon eggs for fish food...... 7,300 365 | _e|oeeaaan [ | 7.300 385
Grand total .. ......_-. 700,872 | 11,238 | 22,025 640 |1,01s,300 72,930 ‘|1,837, 197 | 84,808
BYPRODUCTS

Salmon meal and oil were prepared at a byproducts plant in south-
east Alaska, and at a salmon cannery on Larsen Bay, in the central
district, in connection with its canning operations. The average
number of employees at the former plant was 24 white shoresmen,
although approximately three times that number of persons were
identified with the industry for varying periods, due to changes in the
crews supplied through union biring halls at different times during the
season.

The total production in 1938 was 2,074,000 pounds of fertilizer,
valued at $31,413, and 67,988 gallons of oil, valued at 815,757, as
compared with 1,972,000 pounds of fertilizer, valued at $29,151, and
78,100 gallons of oil, valued at $23,956, in 1937—an increase of 5

ercent in the output of fertilizer, and a decrease of about 13 percent
in the output of oil.
HERRING

As in the previous year, little attention was given to the production
of Scotch-cured herring in Alaska in 1938, primarily because of un-
favorable market conditions. No pickled herring whatever was
reported for southeastern Alaska and the pack in the central district
was somewhat curtailed, while in the western district there was a
considerable increase, with the result that the total output of Scotch-
cured herring in the Territory was slightly larger than that for 1937.
Of this output, 552,150 pounds, or 25 percent, came from the western
district, while Prince William Sound produced 784,500 pounds and the
Kodiak area 849,500 pounds, or 36 percent and 39 percent of the total,
respectively.
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Herring for bait showed a slight increase, although a shortage during
the winter months made it necessary to import a supply of frozen
herring from Prince Rupert.

A sharp curtailment in the production of herring meal and oil in
southeast Alaska was partly offset by increases in the Prince William
Sound area, but the total output of these products was considerably
less than that of the preceding year. There were 17,720,922 pounds
of meal and 2,406,822 gallons of oil produced in the Prince William
Sound area, or about 55 percent and 53 percent, respectively, of the
entire output of meal and oil in Alaska. The Kodiak area accounted
for 7,190,194 pounds of meal and 1,215,370 gallons of oil, or 22 percent
and 27 percent of the total, respectiveiy, while southeast Alaska pro-
duced the remaining 7,279,394 pounds of meal and 900,921 gallons of
oil, representing 23 percent and 20 percent of the total of these
respective products. As in the preceding year, the figures indicate a
relatively high oil content for the herring in the Kodiak area.

It was reported that the herring in the Kodiak area in 1938 arrived
later than in the previous year, but finally appeared in large quantities.
Most of the fishing in that district was again carried on in the vicinity
of Cape Ugat and Uyak Bay.

Nineteen concerns handled herring in southeast Alaska, includin
6 cold-storage plants that froze herring for bait and 8 outfits engage
solely in the production of bait herring. Five reduction Jalants, or
3 less than in the preceding year, were operated in the district, as

follows:

Arentsen & Co._._ o ____._____._.._ Big Port Walter.
Atlas Packing Cor%oration __________________ Deep Cove.
Buchan & Heinen Packing Co.._____._._._... Port Armstrong.
Northwestern Herring Co_______.____.__.___._ Port Conclusion.
Storfold & Grondahl Packing Co.cocoacaoo_ Washington Bay.

In central Alaske nine plants manufactured herring oil and meal, a
decrease of one from the number operated in the preceding year.
Four of these plants also packed Scotch-cured herring and two pro-
duced some bﬁ)oater stock. In addition, a small quantity of the
Scotch-cured product was Jprepared in connection with salmon pickling
in the Kodiak area. W.J. Imlach succeeded the Evans Bay Eacking
Co. as operator of the plant at Port Benny. The principal herring
operators in central Alaska were as follows:

Saltery and reduction plants:

Apex Fish Co. ___ .. oo Port Wakefield.
Chatham Strait Fish Co.___ .. ... ---_ Crab Bay.
Oceanic Fisheries Co., Ine_ .. ___ ... _.cc..__ Port Oceanic and Port Vita.
San Juan Fishing & Packing Co- - --—---- Port San Juan.
Reduction plants:
W.J. Imlache o oo Port Benny.
Perfection Fisheries, Inc._._ - .o cccuo-. Thumb Bay.
Shepard Point Packing Co_.ccooooomana- Port Ashton,
Southwestern Herring, Inc.___..__._____..--. Iron Creek.

Production of pickled herring was reported by four plants in
western Alaske, one of which was engaged primarily in the cod
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fishery. The following were the principal operators in the western
district:

Alaska Commeroial CO_ oo oevacaaa oo Unalaska.
Golovin Bay Packing Co- -cccoccemcao oL Golovin.
Hovland & Nesskaug- . - - - cecmeocceoa_oo Dutch Harbor.

Studies of the life history and fluctuations in the abundance of
the herring populations in Alaska were continued by Edwin H.
Dahlgren and two assistants, the work being carried on in southeast
ﬁasﬁa and in the Prince William Sound and Kodiak areas of central

aska.

STATISTICAL SB8UMMARY

There were 940 persons engaged in the herrin% industry in 1938, as
compared with 988 in 1937. The number of g ants decreased from
20 to 17. Products of the fishery were valued at $2,053,084, a de-
crease of $838,770, or 29 percent from 1937, when the total value was
$2,891,854. Scotch~cureg herring increased from 2,098,040 pounds,
valued at $107,968, to 2,186,150 pounds, valued at $130,424, or about
4 percent in quantity and about 21 percent in value. Herring for
bait increased from 5,238,172 pounds, valued at $48,816, to 6,143,768
pounds, valued at $61,802, or 17 percent in quantity and about 27
percent in value. Meal decreased 14 percent in quantity and about
13 percent in value, and oil decreased about 19 percent in quantity
andp 39 percent in value.

Persons engaged, wages paid, and operating units, Alaska herring industry, 1938

Southeast | Central Weastern
Ttem Alaska | Alaska | Alaska | Total
PERSONS ENGAGED

Fishermen:
WHHES. ... oo eccereamcecmmnme e aaam e en 247 284 3 34
NAtIVOB. oo eoeaeccaecccccrmmracaccmsocerrononanas )¢ N 16
g LT S et 260 %84 P 350

Bhoresmen:
WHItAS_ e iran e % 253 10 362
NAUVES . o imrenccccamvmameasccnoememmmeaeaes oo rians 7 21 28
TOU]. .o oeerocen e cmmnnnscernenm e n e » 260 31 390
Grand total o eicemeicecmemieneao e 359 544 37 940
Wages paid shoresmen. .. ... ...coccocoiocmoccmaannianns $71,877 |  $164,607 $6,108 | $242,670

OPERATING UNITS
Plants, 8hore. oo oo rcemnmrmeaecmrmeameaas 5 9 17
Vessels: 3

Power,0ver StOD8. ... . . ccececccccemmameccacan 88 |eeeaaaaans k)
6368 2,878
2 ]
4
1
67
13
76
12,607
[]
810
[3
9
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Products of Alaska herring industry in 1938

Southeast Alaska Centra! Alaska [Western Alaska Total
Item
Pounds | Value | Pounds | Value |Pounds|Value| Pounds | Value
Fresh, for bait. . ..__._._____ 2,826, 404| $37, 885 1,250 $13(. ]| 2,827,654 $37,878
Frozen,for bait. __________. 3,316,114] 23,024\ ... . . |......... U FUSRPN 3,316,114 23,024
Pickled, for food:
8cotchcure_ ... .| foooooll. 1,634,000 97,927 552,150(332,497| 2,186,150 130,424
Norwegian cure. ... .| oo |ioomna]omiaeaeac ] ceiaacann 192,800, 6,784 192, 800 5,784
Roused for food (bloater
17073 DR PO S 281, 350 6, 305( 155, 550| 6, 360 418, 900 12,755
Meal ... 7,279,304| 132,032| 24,911,1168] 417,682\ _______ [ _____. 32,100, 510 549, 614
Oill .. 16,756,908 267,021(227,166,440(1,025,684) __._.__ | ______ 1'33, 923, 348 1, 292, 708
1
Total ... ... 20, 178, 820| 460, 842i 53,974, 156|l. 547, 601) 900, 500! 44, 641' 78, 053, 476‘2, 053, 084
1.000,921 gallons. 1 3,622,192 gallons. 3 4,523,113 gallons.

HALIBUT

The voluntary control of production by the halibut fleet was con-
tinued in 1938, with some modifications from the previous program,
in an effort to make it more effective in spreading the season’s land-
ings and maintaining favorable prices. This system was not entirely
successful, and a concentration of landings in the spring was reflected
in low price levels.

Regulations of the International Fisheries Commission increased the
quotas for areas 2 and 3 by 1,000,000 pounds each. Fishing was dis-
continued more prom'gtly than in the previous year, however, after the
quota was reached. The season opened on April 1, and in areas 1 and
2 1t closed at midnight July 29. The final date of clearance for halibut
fishing in area 3 was September 29, and fishing in this area and in
area 4 closed on October 29.

In addition to the sale of halibut and other fish livers for pharma-
ceutical purposes, the fishermen in 1938 had a market for halibut and
sablefish viscera at 10 cents per pound, this material being used in
experiments to determine the feasibility of extracting oils of a high
vitamin content. It is understood that the yield of medicinal oil there-
from did not justify the expenditures, however, and that no further
contract would be entered into for the purchase of viscera in 1939.

Biological studies of the Pacific halibut were continued by the Inter-
national Fisheries Commission under the direction of Dr. W. F.
Thompson. The schooner Fagle was chartered for research work in
the Gulf of Alasks in the 1937-38 season.

STATISTICAL SUMMARY

Seven hundred and twenty-five persons were employed in the Alaska
halibut fishery in 1938—an increase of 28 over the number reported for
the preceding year; and products, exclusive of livers and viscera,
amounted to 13,556,355 pounds, valued at $890,301. This production
represents 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 halibut, exclusive of livers and viscera, in Alaska totaled 8,296,907
pounds, valued at $499,472, which include 26,000 pounds valued at
$2,000 landed by Canadian vessels. In 1937 the landings of the Alaska
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fleet were 13,281,681 pounds, valued at $931,629, and landings in
Alaska amounted to 8,705,204 pounds, valued at $557,911. Fares of
the Alaska fleet in 1938, therefore, increased 2 percent in quantity but
decreased 4 percent in value from 1937. The landings in Alaska ports
in 1938 decreased about 5 percent in quantity and 10 percent in value
from the preceding year.

The amount of halibut livers landed by the Alaska fleet was not
reported, but it was stated that there were altogether about 866,000
pounds of halibut, sablefish, ‘lingcod,” and rockfish livers, valued at
about $405,000, landed at Alaska and Pacific coast ports during 1938
by American vessels, as compared with 953,000 pounds, valued at
$449,000, landed by American vessels in 1937. The estimated amount
of halibut livers Janded in Alaska was 133,000 pounds, valued at
$66,500.

Halibut and sablefish viscera landed by the American fleet amounted
to about 983,000 pounds, valued at $98,000. The estimated amount
landed in Alaska was 240,787 pounds, valued at $24,079. No segrega-
tion was made according to species, but as the bulk of the product was
halibut viscera, the entire amount is being included in the halibut
statistics.

These statistics were compiled from data collected by the Interna-
tional Fisheries Commission and by agents of the Bureau.

Persons engaged, wages paid, and operaling units, Alaska halibut industry, 1938

Item Total Item Total
PERSONS ENGAGED OPERATING UNITS
Vessels:
Fishermen, whites . ... .. .. ... 577 Power, over 5 tons 110
Net tonnage 1, 570
Shoresmen: Launches...._._..... o 28
WhiteS . ..o eem ommeaniam e 137 || Skatesoflines. ... _____. ... ___..__..._....| 3422
Natives. ..o emecmcccacaccecaammenn 11
TOtRL. - oo 148
Grandtotal ... ... ............ 725
Wages pald shoresmen. ... _.__.._......-.. | $22.046 ,
Products of the Alaska halibut fishery in 1938
Products Pounds Value

6,704,439 | $420, 448
6,761,916 460, 853
1 68, 500

33, 000 3
240, 787 24,079
TOBL. - et emea et teimaaeaaaaaes 13, 930, 142 980, 880

1 The amount of livers landed by the Alaska flest was not segregated; the quantity shown herein is the
estimated amount landed in Alaska.
1 The total {ncludes some sablefish viscera, the amount and value of which it was impossible to segregate.

COD

Operations in the cod industry were on about the same scale as in
other recent years in the Shumagin Islands region and in the vicinity
of Unalaska. Twenty-six whites and two natives were reported en-
gaged in the fishery from shore stations, including men aboard the
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motor vessels Gloria West (59 tons) and Sitka (50 tons), each of which
made an expedition to the westward, the latter for the purpose of
experimenting with an otter trawl for the taking of cod. Products
amounted to 281,138 pounds of dry-salted cod, valued at $15,218; 6,678
pounds of stockfish, valued at $878; and 725 pounds of tongues, valued
at $85—a total of 288,54wounds, valued at $16,181, as compared
with 203,327 pounds, valued at $10,338, in 1937.

Three sailing vessels comprised the Bering Sea fleet, the products
of which are not included with the Alaska fisheries output because the
vessels operate from and land their fares in ports of the Pacific Coast
States. Of these vessels, the Wawona (413 tons) was operated by the
Robinson Fisheries Co., and the Sophie Christenson (570 tons) and
Charles R. Wilson (328 tons) were operated by the Pacific Coast
%qdﬁsh Co. The Union Fish Co. did not send any boats north
this year.

Products of the offshore fishery were 3,065,450 pounds of dry-
salted cod, valued at $129,572, and 14,325 pounds of tongues, valued
at $1,340—a total of 3,079,775 pounds, valued at $130,912, as
compared with 3,795,923 pounds, valued at $188,611 in 1937. The
offshore fishery employed 104 persons, or 61 less than in the
previous year.

WHALES

The American Pacific Whaling Co. operated only its Akutan station
in Alaska during 1938, its other station at Port Hobron, Kodiak
Island, standing idle. Of the 136 persons employed during the season,
125 were whites and 11 natives.

There were 5 steam whalers operated, or 1 less than the combined
number for the two plants in the preceding year, and 173 whales
were taken, consisting of 65 finback, 12 humpback, 33 sulphur bottom,
and 63 sperm whales.

Operations in this industry continued to be controlled by the
International Whaling Act and regulations issued thereunder.” The
regulations of October 9, 1936, were superseded by revised joint
regulations of the Secretary of the Treasury and the Secretary of
Commerce approved by the President on May 18, 1938. These
regulations were again modified in December 1938, giving effect to a
supplementary agreement drafted on June 8, 1937, at the Inter-
national Whaling Conference in London. An important provision of
the new agreement was the raising of the minimum-length limit of
certain species that may be lawfully taken.

An officer of the Coast Guard was assigned to duty at the Akutan
station during the season to enforce the provisions of the Whaling
Treaty Act and the regulations. Statistical and biological data
were collected by the Bureau and forwarded through the State Depart-
ment to the International Bureau for Whaling Statistics, Oslo, Norway.

Whale products in 1938 amounted to 304,800 gallons of body oil,
valued at $103,657; 181,900 gallons of sperm oil, valued at $54,570;
396 tons of meal from meat, valued at $15,796; and 216 tons of bone
meal, valued at $5,618—a total value of $179,641, as compared with
$479,121 in 1937.
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OLAMS

The canning of clams in Alaska in 1938 was centered, as before, in
Cordova and vicinity. Notwithstanding the fact that the clam
fishery regulations had been modified to permit the taking of an
additional 160,000 pounds of razor clams, or a total of 1,200,000
pounds including shells, in the Prince William Sound, Copper River,
and Bering River areas during the first 6 months of the year, this limit
was reached earlier than in 1937 and the spring season closed on April
23. No change was made in the fall quota of 280,000 pounds, but
only limited operations were conducted after activities were resumed
on August 16, and the quota was not reached. The total output
from this district, therefore, was somewhat less than that of the
previous year.

An analysis of the catch in the above-mentioned district indicated
that at least 98 percent of the clams were mature, the majority
running from 7-9 years of age, with 8- ar-olds predominating. The
Bureau’s conservation policy has played an important part in restoring
the clam beds to a good condition, and it now appears that the area
can provide a larger annual pack if digging is extended to outly‘i:;ﬁ
grounds. Modified reiulations for the ensuing year, therefore, wi
place a limitation on the output of certain well-known beds and will
Increase the limitation on the pack for the district as a whole.

Eleven operators, as follows, engaged in the canning of clams in
Cordova and vicinity, this activity in some cases being incidental to
the canning of salmon or of crab meat: Arctic Sanitary Packing Co.
Blue Sea Packing Co., Buck Canning Co., W. R. Gilbert Co., Inc.,
Gulf Packing Co., E. A. Haltness, Hawkins Island Packing Co.,
Pioneer Canneries, Inc., Scotty’s Packing Co., Sheep Bay Packing
Co., and S. E. Smith Packing Co. Other operators in central Alaska
were the Enterprise Sea Food Co., at Ninilchik, and the Sandvik Hand
Cannery, at Uganik. The Sheep Bay Packing Co. and the Sandvik
Hand Cannery packed butter clams; all other production reported for
central Alaska consisted of razor clams

In southeast Alaska the plant of the Nickey Packing Co., in Ton-
gass Narrows, prepared a limited pack of butter clams, and the Pacific
‘American Fisheries, Inc., diverted its salmon cannery at Kasaan to
clam-packing operations, the raw product for this purpose being ‘m-
ported from the razor clam beds at Massett, B. C.

A small production of razor clams was prepared also at Izembeck
Bay, on the north shore of the Alaska Peninsula, by the Pacific Fish-
eries & Trading Co., in conjunction with its crab-canning activities.

There were 584 persons employed, of whom 477 were whites, 95
natives, 11 Filipinos, and 1 Japanese. The total production amounted
to 40,870 cases containing 1,029,588 pounds (1,015,332 pounds of
razor clams and 14,256 pounds of butter clams), valued at $252,774.
This is an increase of 26 percent in quantity and 5 percent in value
over the output for 1937, when clam products amounted to 816,942
pounds valued at $240,392.
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Products of Alaska clam tndustry in 1938

Item Cases Pounds Value
RAZOR CLAMS
Minced:
Y4-pound cans (480 CASO) ... ... .. ... ... .. ... 134, 592 830,208 | $204, 830
10-ounce cans (48 to €a88) - . __ . _____..____.._.. ... ... 4,457 133,710 32,491
1-pound cans (48 tocase) ... ... ... ... oe... 119 5,712 1,189
Whole:
10-ounce cans (4880 C8S€) .. ... ... ... .. ... ... ieieeoo 1,128 33, 780 9, 765
I-pound cans (48 toease).... . ... ..., 234 11, 232 2, 556
20-ounce cans (24 £0 CASe) - ... . ... .. 23 690 161
Total, razor elams. . ... ... il 40,5651 | 1,015,332 250, 992
BUTTER CLAMS T
Minced.
Y-pound cansg (48 to ¢ase) ... ... ... ... ... 12 248 72
Whole:
Yo-pound cans (48 £0 C8SE) . ... ... 32 78R 110
I-pound cans (48 to case) ... .. ... . ... ... eiieeiao.. 250 12, 000 1, 500
Juice:
1-pound cans (48 t0 CASE) .. ... .o eo e 25 1. 200 100
Total, butter el8mS ... ... .....ooiieieeieieeen. 319 | 14,256 1,782
Grand tot8l. .. .. eees 40,870 | 1,020,688 | 252,774

! Of this number, 9,615 cases, valued at $57,690, were packed from clams obtained from Massett, B. C.

SHRIMP

Two plants in southeast Alaska were engaged primarily in the
shrimp business: Alaskan Glacier Sea Food Co., at Petersburg, and
Reliance Shrimp Co., at Wrangell. Cold-packed shrimp were also
produced at the crab cannery of Dean C. Kayler, at Petersburg.
which cannery was erected during the winter to replace that of
Kayler-Otness, Inc., destroyed by fire in November 1937. A small
production of shrimp was reported also by the Alaskan Glacier Sea
Food Co., at Cordova, in conjunction with its crab-canning operations.

There were 141 persons engaged in the industry, of whom 27 were
whites, 84 natives, 16 Japanese, 9 Filipinos, and 5 Mexicans. Prod-
ucts consisted of 431,900 pounds of cold-packed shrimp meat, valued
at $167,086; 3,211 pounds of frozen shrimp meat, valued at $1,284;
and 690 pounds of fresh shrimp in shell, valued at $104—a total of
435,801 pounds, valued at $168,474. Comparable fizures for 1937
show a production of 463,385 pounds, valued at $164,933.

CRABS

During the year 1938, four plants in southeast Alaska and seven in
the central district were engaged in the crab fishery. The A R B
Packing Co. continued to operate as a separate unit its crab plant at
Wrangell, which had formerly belonged to the Boardway Canning Co.
Other plants in southeast Alaska were those of Dean C. Kayler, at
Petersburg, and the Salt Sea Fisheries, at Tenakee, each of which was
built to replace one destroyed by fire in the fall of 1937, and the plant
of Oscar H. Wood, at Hoonah.

In addition to the operations carried on at its Cordova plant, the
Alaskan Glacier Sea Food Co. packed crab meat at a newly equipped
branch plant on Bering River. Engaged in the crab industry in the
Cordova region also were the Gulf Packing Co., which packed both
clams and salmon; the S. E. Smith Packing Co., primarily a clam
cannery; and the Sheep Bay Packing Co.
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The canning of king crabs was again carried on by the King Crab
Co., at Seldovia. A limited pack of this s ecies was prepared also
by the Pacific Fisheries & rading Co. a%oa,rd its floating plant
Tondeleyo, which prospected for crabs in the Kodiak area and to the
westward along the Alaska Peninsula.

The bulk of the season’s output was canned, less than 10 percent
of the total volume of crab products being made up of cold-packed
meat and whole crabs in the shell. )

There were 420 persons engaged in the industry, of whom 332 were
whites, 61 natives, 26 Filipinos, and 1 Mexican. Products consisted
of 448,761 pounds of canned crab meat (3,866 cases of 6%-ounce cans,
12,092 cases of %-pound cans, 296 cases of 13-ounce cans, and 749
cases of 1-pound cans, 48 to the case; 224 cases of 1-pound cans, 90
to the case; and 517 cases of 20-ounce cans, 24 to the case), valued
at $169,480; 2,765 pounds of cold-packed meat, valued at $1,134;
225 pounds of crab meat in bulk, sold locally, valued at $90; and
1,029 dozen whole crabs in the shell, valued at $1,934. Except for
24,312 pounds of king crab (1,013 cases of %-pound cans), valued at
$9,747, the entire production was of Dungeness crab. The total out-
put of crab products in 1938 was 483,276 pounds, valued at $172,638,
as compared with 711,318 pounds valued at $276,099 in 1937, a
decrease of 32 percent in quantity and 37 percent in value.

Products of the Alaska crab industry in 1938

Southeast Alaska Central Alaska Total
Product N N
&,’;’"Pounds Value };’:l. Pounds | Value Nt;lelf' Pounds! Value

DUNGENESS CRABS

Cnngféd: (48 to ) cases 3,866| 75,387|$34,794; 3.866| 75 3871$34, 704
-ounce cans case I P PR T T U OV -] g 3 . 5, 3871434, 7
34-pound cans (48 to case) cases.. 5,313| 127, 512;§47. 817| 5,766 138, 384| 47,314|11, 070 285,806| 95, 131
13-ounce cans (48 to case)..cases .- o - 206 11,544| 5,3371 < 3
1-pound cans (48 to cage)..coSER. |...---|-----
1-pound cans $90 to case)..cases..
20-ounce cans (24 to case)_ _c8ses. . |..- .-
Cold-packed meat: 5-pound cans.....
Crab meat in bulk.___..... pounds. .|.--. _-
Wholednshell . _.._......... dozen..

Total, Dungeness crabs. . ...-. —— 148, 142 49,041, ... 312,822(112,950(. ... 458, 964162, 891

KING CRARS | :_ ‘
C%ﬂgee,d“m“"dm"s““”m) o 1.440'I 50| 953 22,872, 0,207| 1,013 24,312 6,747
Grand total ..oooooo.oeeocooee _—i 147, 582] 50,301 ... .. 335, 604(122, 247| ... 483, 276/172, 638

TROUT

The commercial production of Dolly Varden and steelhead trout
in the Territory is small and, for the most part, incidental to other
branches of the fisheries in southeast Alaska. During the 1938
season, however, 2 white fishermen 1n the central district were en-
gaged in the industry. The total products were as follows: Doll
Vardens, 52,128 pounds fresh, valued at $4,712, and 20,395 pounds
frozen, valued at $1,926; steelheads, 334 pounds fresh, valued at $17,
and 5,875 pounds frozen, valued at $236.
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MISCELLANEOUS FISHERY PRODUCTS

Fish of minor commercial importance are taken in limited quan-
tities, chiefly in connection with the halibut fishery, and are landed
in ports of Alaska and British Columbia and at Seattle. Such prod-
ucts landed in Alaska in 1938 were as follows: Sablefish, 776,825
pounds frozen, valued at $23,499; 100,364 pounds pickled, valued at
34,167, and 32,045 pounds of livers, valued at $11,216; rockfish,
4,376 (f)ounds frozen, valued at $90, flounders, 150,000 pounds fresh,
valued at $3,750, and 82,145 pounds frozen, valued at $3,300;
“lingcod’”, 610 pounds fresh, valued at $10; and “lingcod”’ and rock-
fish livers, 1,544 pounds, valued at $618.

FUR-SEAL INDUSTRY
PRIBILOF ISLANDS
GENERAL ADMINISTRATIVE WORK

In 1938, 58,364 fur-seal skins were taken at the Pribilof Islands, an
increase of 3,184 over the numbers taken in the preceding year. Of
the skins obtained on St. Paul Island, 43,867 were removed from the
animals by the stripping process and blubbered before curing. The
remaining 2,215 skins from that island and the entire take of 12,282
skins from St. George Island were removed by the skinning process.

Delivery was made at Seattle to a representative of the Canadian
Government of 8,755 sealskins, representing 15 percent of the sea-
son’s take selected proportionately from the different sizes and
%rad%, in accordance with provisions of the treaty of July 7, 1911.

he remaining 49,609 skins were forwarded to the Fouke Fur Co. at
St. Louis, Mo., for processing and sale at public auction. From the
proceeds of sale of these skins, payment 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 produced 30,587 gallons
of oil and 178% tons of meal from fur-seal carcasses and blubber.
Except for small quantities retained at the Pribilof Islands for use as
fox feed, these products 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 1938-39 season there were taken on the Pribilof Islands
1,029 fox pelts, consisting of 219 blue and 5 white pelts from St. Paul
Island ang 799 blue and 6 white pelts from St. George Island.

Sealing and foxing operations were carried on by Pribilof natives
under the direction of the Bureau’s staff. AEproximately 80 addi-
tional natives from the mainland and Aleutian Islands were employed
to assist with fur-seal activities during the summer. :

On St. George Island three new cottages and a warehouse were
built and concrete foundations were laid for a bunkhouse and for a
small shed. Construction of a new machine shop was started on St.
Paul Island. Sections of road on both islands were repaired or
resurfaced, and improved roads were extended on St. George Island.
Additional buildings, including a powerhouse and four overnight



FIGURE 3.—St. Paul Village, St. Paul Island, Alaska.

FIGURE 4.— Bidarrah unloading supplies from the Bureau of Fisheries vessel Penguin at St. George
Island, Alaska.
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cabins, were erected at the substation for sea-otter patrol in the
western Aleutians.

During the northward migration of the fur seals and while the
animals remained in Bering Sea waters, a patrol was maintained by
Coast Guard vessels, which also rendered other assistance in the
Bureau’s work. The Navy Department detailed the U. S. S. Vega 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 S8UPPLIES

The U. S. S. Vega, of the Navy, sailed from Seattle on July 29
with the annual shipment of supplies for the Pribilof Islands, which
aggregated 1,290 tons of general freight, 252,181 board feet of lumber
and 540 bundles of shingles for St. Paul Island and 784 tons of freight,
115,427 board feet of lumber and 500 bundles of shingles for St.
George Island, a total of 2,074 tons of freight, 367,608 board feet of
lumber, and 1,040 bundles of shingles. he vessel arrived at the
Islands on August 6.

On the return trip to Seattle, covering the period from August 17
to August 25, the vessel brought out 58,364 sealskins, 168 tons of seal
}ne.alt,l‘m barrels of blubber, 217 empty steel drums, and miscellaneous
reight.

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 1038, carrying passengers and supplies. In addi-
tion, the vessel performed interisland service and made trips to
sottlements along the Alaska Peninsula and the Aleutiap Islands to
transport native %aborers 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. The July trip covered & period of approximately 3 weeks,
during part of which time the ship’s crew assisted with the construc-
tion of a powerhouse and the installation of a (f)ower plant and other
equipment at the station on Amchitka Island. On the September
trip to the westward, freight for the Navy Aerological Station at
Kanaga was delivered en route. ) )

A full cargo of freight, chiefly perishable foodstuffs, was carried on
each trip from Seattle, and outgoing shipments from the islands in-
cluded tEe 1037-38 take of foxskins, transported to Seattle in March,
and the fur-seal oil produced at the byproducts lant on St. Paul
Island, which was brought out In September and November.

The northbound voyages of the Penguin were as follows: Feb.
19—-Mar. 11; May 2-14; June 11-24; Aug. 23-Sept. 5; and Oct. 15-30.
Southbound voyages covered the following periods: Mar. 16-29;
May 22-June 1; Aug. 3-14; Sept. 23-Oct. 5; and Nov. 2-14. On
these voyages transportation was furnished to 76 passengers for the
Bureau, including 23 employees of the Fouke Fur Co. who assisted
with the season’s sealing activities at the islands, and 3 persons
connected with the Bureau’s salmon patrol and investigations in
Alaska. The vessel also transported 21 passengers for the Navy,
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5 for the Office of Indian Affairs, 2 for the Coast Guard, 1 for the
Bureau of Lighthouses, and 20 unofficial travelers.
The Penguin cruised 29,608 nautical miles during the year.

ROADS

St. Paul Island—No new road work was undertaken on St. Paul
Island during the year. About 1% miles of the Northeast Point plank
road around Big ]Zake was torn up and replaced with a fill of scoria.
The Zapadni road was widened for a distance of approximately 800
feet. All other roads were dragged, and where necessary, resurfaced.

St. George Island.—The Staraya Artil road was extended approxi-
mately 2,000 feet, to the lake at the foot of the rookery. The Zapadni
road was extended about 3,500 feet to a suitable killing ground near
the rookery. About 4,000 feet of the Zapadni plank road was torn
up and replaced with scoria.

BUILDINGS

St. Paul Island.—Construction of a new machine shop was started
on St. Paul Island. When fully completed, this building will house all
machinery and tools required in a first-class repair shop. There will
also be a room for painting, another for overhauling cars, and another
for stores. No other major coustruction work was undertaken on
this island.

St. George Island.—Three additional 3-room frame cottages for
natives were constructed this season. A warehouse, 20 by 50 feet,
was built at Zapadni. This will permit unloading the Penguin during
the fall and winter months, when prevailing winds often make the
village landing unfavorable for long periods. Concrete foundations
were poured for a new bunkhouse for Aleutian workmen and for a
small shed to house the hoist used for unloading cargo at the village
dock. Considerable repair work on native houses, including reshin-
gling, was undertaken throughout the year.

BYPRODUCTS PLANT

The byproducts plant on St. Paul Island was in operation from June
20 to August 3, rendering oil and meal from 31,805 seal carcasses and
7,085 cubic feet, or about 368,420 pounds, of blubbler. Total produc-
tion for the season amounted to 471 barrels, or 24,252 gallons, of No.
1 0il; 115% barrels, or 6,335 gallons, of No. 2 oil; and 357,222 pounds of
meal. The foregoing quantities in gallons represent averages of
51.49 gallons per barrel of No. 1 oil and 54.85 gallons per barrel of
No. 2 oil, as determined from the products sold by weight upon the
basis of 7% pounds to the gallon.

In August the supply vessel Vega brought to Seattle 336,612 pounds
of meal, which was turned over to the Division of Fish Culture for
use in fish hatcheries throughout the country. The season’s output
of seal oil was shipped to Seattle on the Penguin—400 barrels on the
September voyage, and the remaining 173 barrels in November.
As in the past, small quantities of oil and meal were retained at the
Pribilof Islands for use as fox feed.
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In November, 23,944 gallons of No. 1 fur-seal oil and 5,869.33
gallons of No. 2 oil were sold at Seattle by competitive bidding for
$4,149.19. The No. 1 oil brought 15 cents a gallon and the No. 2
oil 9% cents a gallon, or decreases of 25 percent and 37 percent, respec-
tively, from the prices obtained for similar grades of oil in 1937.
One additional barrel of No. 1 oil, containing 51.49 gallons, was
sold to a New York firm at the rate of 15 cents a gallon, for use in
experimental processing of sealskins. The total gross receipts for
fur-seal oil produced in 1938, therefore, were $4,156.91.

NATIVES
CENSUS

On December 31, 1938, the total native population of St. Paul
Island was 265, including 12 persons who were temporarily absent
from the island. There were seven births and one death during the
year. Three natives left the island and settled in Unalaska and
one native became a permanent resident on St. George Island.

The census on St. George Island on December 31, 1938, showed
a population of 169 natives, including one who moved there from St.
Paul Island. There were six births and one death during the year.

The total native population of both islands at the end of 1938 was
434; an increase of eight over the census of the previous year.

MEDICAL SERVICE

The customary medical services and facilities were available to
Government employees and the natives. One physician was stationed
at St. Paul Island and another at St. George Island throughout the
year. The general health of the natives was good, and sanitary
conditions in the villages were satisfactory.

For the first time in several years a dentist was employed at the
islands. He arrived at St. Paul Island on March 12, and during the
remainder of the year a great deal of dental work was accomplished
there and on St. George Island. Much remained to be done, however,
as the teeth of the natives were in very poor condition, and the
services of the dentist were continued for an indefinite period.

SCHOOLS

Schools for the native children are maintained by the Bureau on
St. Paul and St. George Islands, and all children between the ages
of 6 and 16 years are required to attend. Two teachers are employed
on each island. Instruction is confined to elementary branches,
including some manual training and home economics.

The 1937-38 school vear began on September 20, 1937, on St. Paul
Tsland and closed on May 6, 1938. School opened on September 13,
1937, on St. George Island and closed on May 13, 1938.

On St. Paul Island there were 12 girls and 26 boys enrolled in the
junior school, and 18 girls and 14 boys in the senior school, a total
enrollment of 70. On St. George Island 11 girls and 8 boys were in
the junior school and 11 girls and 9 boys in the senior school, a total
of 39 pupils.
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SAVINGS ACCOUNTS

A number of the 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 at the rate
of 2 percent. The Commissioner of Fisheries, as trustee, had custody
during the year of these funds. There follows a summary of the
trust account for the year 1938:

On hand Jan. 1, 1938 _ _ _ __ . _ . ___.____.____. $4, 202. 04
Interest earned from Jan. 1 to Dec. 31, 1938 _____ 79. 49

Total . o e mmaa 4, 281. 53
Withdrawn by natives_ - . _________________._____ 430. 97
On hand Dec. 31, 1938 oo - o cceceeccceeaee 3, 850. 56

The following is an itemized statement of the funds, setting forth
the individual accounts:

Funds of the Pribilof Islands natives in the custody of the United States Commissioner
of Fisheries, as trustee, December 31, 1938

Kochutin, Alexandra_.._.-. 81, 391. 09| Merculief, Elizabeth_ .. ____ $74. 84

Kozloff, Maring. -« e 139. 85 | Merculief, Erena._.________ 527. 51

Lekanof, Tatiana (Mercu- Meroulief, George._._____._ 114, 07
) 723 § J 461. 45| Pankoff, Agripping........ 214. 53

Lestenkof, Michael.______. 442, 86

Meroulief, Alexandra.____. 50, 05 Total ... 3, 850. 56

Merculief, Daniel._.____.._ 434. 31

PAYMENTS FOR TAKING FUR-S8EAL BKINS

Natives of the Pribilof Islands are paid for their work in taking
sealskins at specified rates per skin. The sealers on each island are
divided into classes according to their skill and ability, and the col-
lective earnings are apportioned among them, each worker in a given
class receiving an equal share. Small bonuses are paid for special
services.

On St. Paul Island the payments to natives in 1938 were at the
rate of 60 cents per skin for the 46,082 sealskins taken, or a total of
$27,649.20, and 1 addition $180 was paid to 2 foremen and 4 mess
attendants.

Natives on St. George Island were paid at the rate of 75 cents per
skin, the total in 1938 amounting to $9,211.50 for the 12,282 sealskins
taken, and an additional $100 was paid to two native foremen.

Details of these payments are shown in the following table:

Payments to Pribilof Islands natives for taking fur-seal skins, calendar year 1938

St. Paul Island 8t. George 1sland
Classification Number | sh . Number | 8h ¢
umber ar6 0! umber are o
of men each Total of men each Total
$500.40 | 817, 514, 00 33 | $218.75 | $7,083.75
400. 4, 408. 80 8 158.25 | 1,242 00
270. 00 2, 970. 00 5 103.75 528,78
207. 80 2, 283. 60 3 . 28 240,78
. 372.00 2 87.00 114.00
100. 80 1 32.28 32.25
60.00 | .. oo laaaoilio 85.00
40.00 | oooemoifocecianaan 45.00
80.00 | .o eofececei el
27,829. 20 82 ... 9, 311. 50
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PAYMENTS FOR TAKING FOX SKINS

For taking fox skins on the Pribilof Islands in the 1937-38 season
the natives were paid at the rate of $5 per skin. The payments
amounted to $1,230 for the 246 fox skins taken on St. Paul Island
and $3,085 for the 617 skins taken on St. George Island, & total of

$4,315.
FUR SEALS

KILLINGS
In 1938, 58,364 fur seals were killed, of which 46,082 were taken

on St. Paul Island and 12,282 on St. George Island. Details in
regard to the killings are shown in the following tabulations:

Seal killings on Pribilof Islands in 1938
8T. PAUL ISLAND

Date Ser!gle Haulf d 8kins
8 number auling groun
of drive secured
June 6 1 ReO . . iieciitacemsenmcecaeccccccietcmacecencmnameonas 82
13 2 278
19 3 127
20 4 631
21 5 100
22 8 | Vostochni and Morjo 521
23 7 Zug:dnl _____________ 104
24 8 | Tolstol, Lukanin, and 49
25 9 | Reef and Gorba! - .. 897
26 10 | Polovina and Half Wa 78
27 11 | Vos ni and Morjovi. - 049
28 12 ) Zapadni.. ... el 642
29 13 | Tolstol, Lukanin, and Kitovi...____ .- 324
30 14 | Reefand Gorbstch_ ... ... A . 1,370
July 1 15 | Polovina and Half War.. e _ _ 2%
2 18 | Vostochni and Morfovl . ieeieiano. 1,510
3 17 | Zapadnf_ . ..o 762
4 18 | Tolstof, Lukanin, and Kitovi. 905
] 19 | Reef and Gorbatch_ ... 1,833
8 20 [ Polovina and Half Wa?7 341
7 21 | Vostochnt and Morjovi. 1,871
8 22 | Zapadni............-.. 2010
9 23 | Tolstol, Lukanin, and Kitovi. 82
10 24 | Reef and Gorbatch_ . _......... 1,928
11 25 | Polovina and Half War.. 71
12 26 | Vostochni and Morjovl. .. - _ 2,533
13 P14 Za?adnl .......................... 2213
4 28 | Tolstoi, Lukanin, and Kitovl..._. ) N 566
15 29 | Reefand Gorbatch ..._......... .. - 1,852
16 30 | Polovina and Half Wa . ) 882
17 31 | Vostochni and Morjov. 2,342
18 82| Zapadnl_.._........... 