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NOTE

The first section of this volume, entitled ‘‘Bureau of Fisheries”, constitutes
what was known in former years as ‘‘ Report of the Commissioner of Fisheries.””
This year, in the interests of economy, it is a reprint from the ‘‘ Annual Report
of the Sretary of Commerce.””  The pagination, therefore, is the same as that
of the Secretary’s Report, rather than beginning with page 1 as in former years.

ERRATA

Page 163, third paragraph, third line, should read output of byproducts.

Page 166: Caption of table should be Operating units: By sections—Continued,

Page 177: Quantity of finnan haddie should be 2,822,179 instead of 2,282,179.

Page 2 atch of scup or pokgy should be 2,341,430 pounds instead of 2,431,430.

Page 294, <box heads at top of page: Sea crawfish should be under general head
ts.

0

Pagel 37 ti: Chubs, including the pounds and value under “Total,” should be
deleted.

Page 382: The pounds and value for shrimp under Ohio should be blank and the
figures there given are for mussel shells in the same State.
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[Reprinted from the Annual Report of the Secretary of Commerce, 1983)

BUREAU OF FISHERIES

The fishing industry in all its branches has suffered severely in
common with other producers of foodstuffs. The extensive decline
in prices, especially of those }i:'oducts with which fish normally
compete in the retail markets, has faced the industry with actual
disaster. The complexity. of the system of fish distribution, seasonal
character of supply, remoteness of centers of production from popu-
lation centers, and the limitation of the consumption of fish combine
to make it most difficult for fishery operators to compete at present

rice levels. The temporary scarcity of somé staples has tended to

eep up the cost of production and added to the difficulties of the
producers., On the otgxer hand, advances in quick freezing, the pack-
agins»of fresh and frozen fish, and the value of marine products in
the diet in combating faulty nutrition are tendin%lto popularize
fishery products with the consuming public. With the development
of improvements in fish manufacture and merchandising, especially
with respect to adequate display and refrigerating equipment suit-
able for handling quick-frozen foods satisfactorily and their more
general installation in retail stores, and the education of the public
to a realization that frozen foods can be fully as sound, palatable
and nutritious as the fresh products, we may expect this Eranch of
the fishery trade to become more stabilized.

Commercial fishing by United States craft is far-reaching in its
scope, being prosecuted on the high seas and in the territorial waters
of the Atlantic Ocean, Pacific Ocean, and the Gulf of Mexico, as
well as in the Great Lakes and in interior waters. These fisheries
during the calendar year 1931 furnished employment to about 123,000
persons as fishermen ; and there were 82,000 persons engaged in trans-
porting, manufacturing, and the wholesale trade—ma ing a total
of about 200,000 persons, who depended directly upon the fisheries
for a livelihood. 'This was about 4,000 less than were employed dur-
ing the previous year. The catch in 1931 amounted to 2,657,317,000
pounds, valued at $77,344,000, a decrease of 19 percent in quantity
and 29 percent in value as compared with the previous year.

The fisheries in’ 1931 were marked by decreases in the production
of all the major %-:oups of products; thus, the output of canned
ﬁSheng) roducts which amounted to 506,702,000 pounds, valued at
$62,940,000, represented a decrease of 12 percent in quantity and 24

nt in value as compared with the previous year; byproducts,
valued at $18,588,000, decreased sharply; packaged protiucts amount-
ing to 189,288,000 pounds, valued at $23,076,000, decreased about 11
percent in quantity and 20 percent in value; cured fishery products
amounting to 08,969,000 pounds, valued at $12,364,000, decreased:
about 21 percent in quantity and 27 percent in value; frozen prod-
27790881 7"
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ucts amounting to 112,257,000 pounds, with an estimated value of
$11,000,000, decreased 19 percent in quantity and about 33 percent in
value; and fresh products (not pac a§ed) estimated at 600,000,000
pounds, valued at $47,000,000, decreased about 25 percent in quantity
and 41 percent in value.

Imports of fishery products for consumption in 1931 were valued at
$43,033,000, which 1s 15 Eercent less than in the previous year, while
exports of domestic fishery products were valued at $11,574,000,
which is 33 percent less than in the previous year.

INTERNATIONAL RELATIONS
INTERNATION AL PASSAMAQUODDY FISHERIES COMMISSION

The International Passamaquoddy Fisheries Commission, ap-
pointed by the joint resolution of Congress approved June 9, 1930,
completed its investigation of the probable damage to the food fishes
of the region which would result from the proposed construction of
%owver dams at the mouths of the Passamaquoddy and Cobscook Bays.

he investigators employed by the Commission, with the counsel of
the advisory board, reported that they anticipated that the construc-
tion of the proposed dams would reduce the herring fishery inside
the bays to negligible proportions, that the fishery in the adjacent
area outside the bays would be affected to an unknown degree, and
that there appears little probability of the dams affecting the fishery
along the coast of Maine or even seriously of Grand Manan.

Owing primarily to the limitation of time, which would not permit
completion of two full seasons of fieldwork, the investigations do
not explain the unusual richness of the sardine herring fishery both
inside and outside the proposed dams; and without an elucidation of
the unique character oF the area, the Commission was unable to state
categorically that the projected dams might not so alter the environ-
ment as to affect seriously the results of the fishery. The investiga-
tion contributed results that greatly increase our understanding of
the present water circulation, the production of plankton and the
nature of the herring concentration 1n the region. The investigation
of forces beyond these, that determine the existence of the fishery,
requiring the development of new methods, has not been possible
within the limits of the Commission’s work.

The administrative report of the commission has been prepared
and the technical reports of the investigators will be submitted dur-
ing the coming year.

NORTH AMERICAN COUNCIL ON FISHERY INVESTIGATIONS

The nineteenth meeting of the council was held at Washington,
D.C., on October 20 and 21, 1932, with representatives from Canada,
Newfoundland, and the United States present. Views were ex-
changed and the progress of investigations conducted by the various
countries on important North Atlantic fishing banks, including fishe
statistics, bait investigations, hydrographical investigations, 1nclu5y-
ing a study of currents by means of drift bottles, plankton, mackerel,
herring, cod, and haddock investigations, was presente(i for con-

sideration and criticism.
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Much attention was given to the success of biological research
in predicting the abundance of the various species of fish many
months in advance of the season, thus tending to remove the element
of “fisherman’s luck” and increasing the value of the catch by
reducing unnecessary expense,

One of the most important undertakings of the council is that of
coordinating the collection and dissemination of fishery statistics
regarding the locality of capture and the quantities taken of the
important species of fish in the North Atlantic in which the nationals
of each country are interested. Revised charts were adopted by the
council defining statistical areas of the North Atlantic region, to be
used as a basis of a uniform statistical system among the several
countries.

The council approved the following resolution:

Whereas much of the value of fishery investigations depends upon continuity
of records over a period of years; and

Whereas the present program of fishery Investigations is proving to be invalu-
able in determining governmental policies with respect to our highly important
gea fisheries: Therefore be it -

Resolved, That the council extend a vote of appreciation to the Woods Hole
Oceanographic Institution for loaning the use of its vessel to the United States
Bureau of Fisheries for continuing high-sea investigations for the current year,
and that it urge the importance of provisions being made by the United States

Congress to supply the funds necessary for the continuance of that work
during the next fiscal year by the United States Bureau of Fisheries,

CONSERVATION OF WHALES

The Multilateral Convention for the Regulation of Whaling agreed
to by the economic committee of the council of the League of Nations
on September 24, 1931, has now been ratified by the following nations:
United States, J uly 7, 1932; Norway, July 18, 1932; Union of South
Africa, January 11, 1933 ; Switzerland, February 16, 1933 ; and Mex-
ico, March 13, 1933. In addition to these ratifications the following
have signified adherence to the convention: Nicaragua on April 30,
1982; Sudan, April 13, 1932 ; Monaco, June 17, 1932; Brazil, Novem-
ber 21, 1932; and Egypt, January 25, 1933. There remains only the
signature of the United Kingdom of Great Britain and Northern
Ireland to make the convention effective.

The more recent intensive prosecution of the whale fishery and
consequent need of adequate regulation is indicated by a world catch
of 42,874 whales in 1980-31 as compared with 11,369 in 1920; and &
total production of whale oil in 1931 amounting to 184,348,800 gal-
lons as compared with 20,366,350 gallons in 1920.

HALIBUT INVESTIGATIONS

The investigations of the International Fisheries Commission pro-
vided for under the convention between the United States and Great
Britain concluded May 9, 1930, have been continued in accord with
the duties prescribed by articles I and III of the treaty.

A practical demonstration has been successfully concluded duri
the s)ast year as to the feasibility and effectiveness of internatiog:ﬁ
regulation of a deep-sea fishery when based upon adequate biological
and statistical knowledge. 'Regulations of the commission in con-
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junction with certain economic conditions have already had a most
salutary effect on the stock of halibut. The long continued decline in
abundance to the low level of 1930 has been halted, and on the more
severely depleted southern grounds the recovery in 1933 has been to
50'¥ercent above that of 1930. It is essential that the ground gained
so far be maintained and the spawning reserve rehabilitated to the
er.xc{dthat the fishery may become a stable resource with permanent
Yield.

Collection of comprehensive statistical and biological data by the
commission for the past 8 years has been continued, and its analysis
has revealed certain fundamental short-time reactions of the supply
to the demands ﬁ)ut upon it by the fishery. These reactions appear
adequate to explain what has bappene! during the last 8 years.
Hence it may now be possible to predict with a degree of accuracy
what the immediate effect of regulation may be upon the stock.

The biological work has consisted chiefly in the analysis of data
previously collected, as field work was of necessity curtailed on ac-
count of reduced appropriations. The preparation of reports upon
studies of the rate of growth, maturity, fecundittry, migrations, and
biological statistics has engaged the scientific staff.

The limited field work conducted resulted in definite progress
being made in the development of methods of determining the suc-
cess of sgawning by means of quantitative net hauls during 214
months of charter of the United States halibut vessel Eagle in the
Gulf of Alaska. The study of the migration and rate of decimation
by the fishery of the few remaining spawning schools on the southern
§rounds was begun by conducting a tagging experiment off Cape St.

ames on the chartered Canadian halibut boat &ezpella I for 8 weeks,
‘along the lines of the experiments of 1925 and 1928, already reported
upon. A system of market measurements has been inaugurated to
su%lement size composition data secured from trade sizes.

e practicability of the commission’s regulations involving di-
-vision of the tonvention waters into areas, limiting the catch %rom
each area, licensing of vessels for the halibut fishery, collection of sta-
tistics of abundance and locality of capture, modification of the
closed season, and closing of nursery grounds has been satisfactorily
Eemved during the past year. After public hearings during Novem-

r 1932 several changes resulting from suggestions by the industry
and findings of the scientific staff were made for the 1933 season,
including changes in the dates of the closed season and in the bound-
ary lines between regulatory areas. The well-known spawning
%bunds off Yakutat Bay were closed to fishing from November 1 to
the end of February ang provision was made for the prohibition of
the use of dory gear in southern areas. The catches in the two prin-
cipal areas were fixed at the same amounts as in the previous year,

ing into consideration the change in boundary lines. These reg-
ulations were approved by the President of the United States and
;he 9(?“fvvernor neral of Canada and became effective on January
. , 1 . i
JAPANESE VESSELS IN BERING SEA

The canning of spider crabs in Berin .Séa. was carried on in 1982
'by Japanese interests as in the preceding 2 years. The floating
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cannery Nagato Maru operated in the region between Amak Island
and Port Moller, well outside the territorial waters of Alaska, for a
period of about 4 months, during which a reported total pack of
33,000 standard cases of canned crab meat was prgpared. Two aux-
iliary motor vessels, the Kasuga Maru and the /se Maru, accompanied
the cannery ship, and fishing was carried on from 10small boats. The
Nagato Maru carried a crew of about 45 men, and approximately
400 persons were employed in fishing and canning operations. The
supply ship Seiten Maru visited the vessel once during the season
to deliver su;})lies and take aboard a cargo of canned crab for trans-
portation to Japan.

Early in the spring of 1933 the Japanese cannery vessels T'aihoky
Mara and Shoheo Mara arrived in Bering Sea to exigage in crab
fishing in offshore waters. A third cannery ship, the Kasada Maru,
arrived later and was reported to be engaged in crab canning near
the other vessels.

DOMESTIC RELATIONS

COOPERATION WITH STATES AND OTHER AGENCIES

Dwindling revenues for fisheries work in the States, together with
curtailment of the Bureau’s appropriation, rendered even more valu-
able and essential a broad program of cooperation and mutual aid
between agencies concerned with the same activities. '

In connection with the propagation and distribution of fish, mu-
tually reciprocal relations have been established with 21 different
States, enabling the State waters to be stocked more effectively and
economically. These measures of cooperation have extended into
practically all fields of fish-cultural work, includingbthe exchange of
eggs, joint use of hatcherﬂ facilities, distribution by the States of
fish produced in Federal hatcheries, loan of experienced personnel
to help the States, financial assistance on the part of the States in
some instances, and loan of equipment. In addition the Bureau has
directly aided 6 other States by supplying eggs, fish, or other services.

Uniformly helpful contact has existed with other Federal agencies
concerned with the perpetuation of fish life, principally with the
IS"gregt Service, Bureau of Biological Survey, and the National Park

ryice.

The maintenance of active cooperation with sportsmen’s organi-
zations for the purpose of operating rearing pools and nursery ponds
was on_a more restricted scale. Approximately 100 organizations
received fish for rearing from the Bureau’s hatcheries in comparison
with 116 last year. Consequentlilthe' fish allotted dropped consider-
ably below the 4 million mark which was exceeded during the previ-
ous year. The State of Pennsylvania assisted materially %y furnish-
ing 475,000 brook trout for the nurseries within that State. The
Bureau has endeavored to assist sportsmen’s groups otherwise by
rendering advice on fish-cultural problems, making inspections where
practicable, and any other feasible means. ‘

In the collection of fishery statistics unusual cooperation has been
accorded the Bureau by the Pacific Coast and Great Lakes States,
and also Maryland and Virginia. In addition, various other States
have supplied statistics on one or more of the fisheries conducted
within their borders. In this work the Bureau represents the cor-
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relating agency, performing necessary service beyond the scope of
any one individual State. )

%he technological work of the Bureau has been aided materially
by cooperation with other agencies. At the South Carolina Food
Research Commission one of the Bureau’s technologists studied the
nutritive value of fishery products, with special attention being given
to oysters from all sections of the country. In the feeding of fishery
products to farm animals, the Bureau also cooperated with the Ohio
State Agricultural Experiment Station, Wooster, Ohio; the North
Carolina State Agricultural Experiment Station, Raleigh, N.C.; and
the New York State Agricultural Experiment Station, Cornell Uni-
versity, Ithaca, N.Y. The nutritive value of kelp meal was studied
in cooperation with the United States Department of Aﬁriculture
and producers of kelp meal. The preservation of cordage was
studied in cooperation with the Navy Department at Boston. A
~ portion of the Bureau’s study of the preservation of textile fishing

ar and twine was conducted in cooperation with the Weather

ureau, the Bureau of Standards, and various individual fishermen
at various fishing centers. A stu&y on the measurement of the size
of mesh used in gill nets in the Great Lakes was aided by the Bureau
of Standards and various States and certain Provinces of Canada
bordering the Great Lakes. A study of the manufacture of salmon
oil was begun in the vicinity of Seattle, with assistance from the
salmon branch of the National Canners Association in Seattle. At
Gloucester, Mass., the local fishing industry is making material con-
tributions to the maintenance of the Bureau’s technological laboratory
located in that city by providing the building for the laboratory
without cost to the Government. Members of the staff of the Massa-
chusetts Agricultural College, Amherst, Mass., have aided the Bureau
in developing programs for bacteriological studies of fishery prod-
ucts, and for the home canning of fishery products.

A market study was made of the fishing industry in Florida in
cooperation with the State Marketing Bureau, and various indi-
viduals and companies in the State. In its marketing work the
Bureau also cooperated with the State of Virginia, establishing
marketing grades for certain fishery products in that State.

The biological investigations of the Bureau were aided by the
cooperation of several States that provided funds, personnel, and
equipment for. projects in their territory. The State of New York
continued the joint nutrition studies on trout at Cortland in cooper-
ation with the College of Agriculture, Cornell University, and the
enlarged program o% pond-culture work at Rochester, Michigan
and Wisconsin cooperated financially in the study of conservation
of food fishes through the use of improved fishing gear. Georgia,
Louisiana, and Texas continued their assistance with personnel
and other contributions to the shrimp investigations. The oyster
cultural research program in the South Atlantic and Gulf States
has been aided by the help of North and South Carolina, Georgia,
and Florida. California provided all the field expenses of the trout
and oyster investigations. Mississippi assumed the expense of g
survey of the fisheries in that State. The Bureau is continuing its
oyster research in Connecticut with the laboratory and vessel put at
its disposal by the State, and similar facilties are available in Puget
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Sound through the cooperation of the State of Washington. The
hydrographic program of the Bureau’s North Atlantic investiga-
tion was enabled to be continued through the generous cooperation
of the Woods Hole Oceanographic Institution in assigning its vessel
Atlantis to continue the work threatened with disruption when the
Bureau’s vessel Albatross 71 was laid up for lack of funds.

CONSTRUCTION PROGRAM

No appropriation was made during 1933 to carry on the construc-
tion authorized by the act of May 21, 1930 (46 Stat. 371). However,
the unexpended balances for certain projects carried in an appropri-
ation of $448,500 for the previous year were continued. This per-
mitted the completion to the limits of authorization of new hatcheries
already started at Lake Mills, Wis. ; Ennis, Mont.; Hagerman, Idaho;
Crystal Lake, Colo.; Flintville, Tenn.; and Butte Falls, Oreg. The
first three of these did not enter into production during 1933, how-
ever. In addition considerable preliminary development was accom-
plished at Marion, Ala., where a large and desirable site was acquired.
Two hatcheries, previously operated under lease, at Mill Creek, Calif.,
and Cortland, N.Y., were acquired by purchase and improvements
were'effected. A reduction of 10 percent in the amount of all build-
ing authorizations imposed b (ggngress as an economy measure
rendered it impossible to comp{ete several of the new stations.

The Government now holds title to sites in Indiana and Pennsyl-
vania, which will be developed through funds obtained from the
Emergency Public Works program. Under authority of the
Bureau’s 5-year program a site was acquired gratis at Bear Lake,
Utah, and developed as a trout-rearing unit. %xe new hatchery at
Mount Rainier National Park, mentioned in last year’s report, was
completed and placed in operation. A trout-rearing establishment
was also developed in Jackson Hole, Wyo., adjacent to Yellowstone
Park. This is intended to serve the new Teton National Park.

PROPAGATION AND DISTRIBUTION OF FOOD AND GAME FISHES

The Federal fish-hatchery system operated by the Division of Fish
Culture was successful in increasing its output of fish and eggs for
the fiscal year to a total of over 7,202,155,000. This is an increase in
groduction of 2 percent over the previous year. Fewer species were

andled than in the previous year, but 18 out of more than 40 species
propagated were produced in increased numbers. Five new hatch-
eries, JIocated at Crystal Lake, Colo., Flintville, Tenn., Marion, Ala.,
Lake Mills, Wis., and Butte Falls, Oreg., entered into production for
the first time. The size of the fish distributed, as well as their num-
bers, has an important bearing on the value of the work, since the
survival of the planted stock is correlated with the size and age at
planting. The larger fish, many of legal size, particularly among
the game varieties, are termed fingerlings, and a gistribution of over
182,338,000 in this category represents an increase of 22.7 percent over
the Erevious year. Included in the figures for hatchery output are
the res covering the rescuing and salvaging of fishes in the over-
flowed area of the upper Mississippi River.
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While the methods of operation largely followed those of past
ears, all worth-while developments and improvements in the way of
-cultural technique, apparatus, e?uipment, etc., were given a trial
and adopted where proved practical. Over 80 stations, substations,
and egg-collecting units, practically the same number as in the
previous year, were operated. There were several changes, however,
owing to the closure of operations at several points and the opening
of new stations at other locations.

PROPAGATION OF COMMERCIAL SPECIES

Marine species, Atlantic coast.—Inasmuch as the eggs of the cod,
haddock, and flounder are easily secured in tremendous numbers,
this group accounts for 86.7 percent of the total output of the com-
mercial group. They are propagated at only three stations, all lo-
cated in New England. Both the cod and the flounder show a
marked increase in output; but smaller numbers of haddock, pollock,
and mackerel were released in comparison with the output of the
previous year.

Pacific salmons.—The only increase registered in this group was
for the chum and socke¥e salmon, the species of least and hfgbest
value. The Yes Bay (Alaska) station succeeded in raising approxi-
mately 18 million sockeyes to the large fingerling size, in contrast
with the usual practice of releasing them at an early stage.

Anadromous species, Atlantic coast—These include the species
other than Pacific salmon which migrate from salt watef to fresh
water for spawning. The shad and glut herring comprise the
greater proportion under this category and were produced in some-
what lesser quantities, because of weather conditions affecting the
spawning runs. There was a slight decline in the output of Atlantic
salmon, partially offset by an increase in the size of the fish planted.
No striped bass were propagated in 1933.

Commercial species, interior waters—A number of hatcheries on
the Great Lakes and elsewhere propagated whitefish, lake trout, lake
herring (ciscoes), and pike perch. ’f‘hey also handled carp, yellow
perch, etc., during the off season for the other species. The only
variety proFaga in larger numbers during 1983 was the whitefish.
A practically complete failure of the egg supply at the Cape Vincent
(N.Y.) station, together with the closure of certain commercial fish-
ing grounds in Lake Superior, limited the collection of lake-trout
eg% Reduced egg collections and the failure to operate a hatchery
on Lake Champlain accounted for a reduction in the number of pike
perch handled. No special effort was made to obtain a large outpug
of ,caxt'ﬁ and buffalofish. Suckers, formerly hatched in cooperation
with the State of Pennsylvania, were not handled.

PROPAGATION OF GAME FISHES

Game fishes, while commonly considered as a recreational asset, are
a distinctive economic resource as well, since they are the basis of
livelihood for a large number of individuals who in one wgy or
another cater to the angler. Consequently, the enlargement of fish-
- cultural facilities, both Federal and State, has been mainly for the
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ur of increasing the output of game fish. The Bureau’s efforts
& &ci:e direction in 1933 resllx)lted in% increased output for three
cies of trout, for grayling, and for practically all forms of the pond

sh or pan fish. Itis particularl gratifyinalto relp()ort an output of
almost 514 million largemouth and smallmouth black bass. The pop-
ularity o? this fish is responsible for a heavy demand. In fact the
demand for all species of game fish, as shown by the number of
applications, has undergone no abatement. In addition, special effort
has been made to increase the planting of fish in the public domain
particularly national forests and national parks. e supply of
trout eggs obtained from wild fish or from station brood stock was
adequate for all requirements, no eggs bein% acquired by direct pur-
chase. The practice of distributing fish by truck was expanded,
although the increased output required the full use of four distribu-
tion cars, It is desirable to emphasize that many of the species listed
as commercial varieties—for example, the lake trout, pike perch,
steelhead salmon, etc.—are eagerly sought by the sportsmen, and the
actual replenishment of sport fishing is greater than is indicated in
ﬁtl;ﬁ relatively small percentage 1i as the output of strictly game

es.

RESCUB OPERATIONS

Rescue or salvage operations on the upper Mississippi River, chiefl
within the confines of the Upper Mississippi Wild Life and Fi
Refuge, covered the handling of over 72,180,000 fish, an increase of
20,569,(500 over last year. In addition a considerable production of
bass and other species was obtained from seminatural controlled
ponds, operated as auxiliary hatching ponds within the refuge. As
ususal approximately 1 percent of the rescued fish were distributed to
other than parental waters.

AQUARIUM

The aquarium, maintained in the basement of the Department of
Commerce Building, was a focus of increasing public interest. Ap-
proximatelg 1,000 specimens of 57 different species of native and
tropical fish were on display during the year, together with 10 species
of aquatic reptiles, crustacea, etc. Hatching apparatus was installed
to demonstrate the incubation of eggs of trout, salmon, shad, white-
fish, pike perch, and yellow perch. A model fish ladder was also
shown. Several rare and unusual forms, such as the Alaska black-
fish and Eastern golden trout, were added to the collection.

BTATISTICAL INVESTIGATIONS
FISHERIES OF THE UNITED STATES, 1981

New England States—During 1081 the fisheries of Maine, New
Ha;ggshire, Massachusetts, Rhode Island, and Connecticut, employed
17,900 fishermen, or an increase of 5 percent over 1980. The catch
amounted to 540,298,000 pounds, valued at $20,141,000-—a decreass of
28 percent in the catch and 27 percent in the value as compared with
1980. Landgigs of fish by American fishing vessels at Boston and
Gloucester, Mass., and Portland, Maine, amounted to 268,685,000

27790--33-—3
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pounds as landed, valued at $9,249,000—a decrease of 25 percent in
quantity and 28 percent in value from 1930.

Middle Atlantic States—The fisheries of New York, New Jersey,
Pennsylvania, and Delaware in 1981 employed 9,600 fishermen or 5
percent less than in 1930. The catch amounted to 164,899,000 pounds,
valued at $9,211,000—a decrease of 15 percent in the catch and 29
percent in its value under 1930. Landings of fish at New York
City and Groton, Conn., amounted to 51,854,000 pounds or 9 percent
less than in 1930. On the Hudson River the shad fishery was carried
on by 250 fishermen who caught 414,000 pounds of shad, valued at
$49,800—a large increase over 1930.

Chesapeake Bay States—In the calendar year 1931 the fisheries
of Maryland and Virginia employed 20,700 fishermen or 7 percent
more than in 1930. The catch amounted to 293,271,000 pounds, valued
at $7,428,000—a decrease of 7 percent in the catch and 35 percent
in its value as compared with the previous year. The shad and
alewife fisheries of the Potomac River were prosecuted by 680 fisher-
men who caught 2,061,000 pounds of shad, valued at $193,000, and
7,352,000 pounds of alewives, valued at $55,500—a large increase over
the previous year.

South Atlantic and Gulf States—During 1931 the fisheries of
North Carolina, South Carolina, Georgia, Florida, Alabama, Missis-
sippi, Louisiana, and Texas, employed 23,700 fishermen or 1 percent
more than in 1930. The catch amounted to 289,309,000 pounds, valued
at $8,082,000—a decrease of 31 percent in the catch and 27 percent
in its value as compared with the previous year.

Pacific Coast States.—The fisheries of Washington, Oregon, and
California in 1931 employed 19,200 fishermen or £ percent less than
in 1980. The catch amounted to 597,306,000 pounds, valued at
$18,512,000, a decrease of 28 percent in the catch and 41 percent in
its value as compared with 1930. The total catch of halibut by
United States and Canadian vessels amounted to 42,845,000 pounds,
valued at $2,842,000, a decrease of 13 percent in quantity and 43 per-
cent in value as compared with 1930.

Lake States—During the calendar year 1931 the Lake fisheries
(Lakes Ontario, Erie, Huron, Michigan, Superior, Namakan, and
Rainy Lakes, and Lake of the Woods of the United States and
Canada) produced 120,832,000 pounds of fish and shellfish. Of the
total the United States accounted for 91,927,000 pounds, valued at
$6,029,000, a decrease of 3 percent in quantity and less than one half
of 1 percent in the value of the United States catch as compared
with the previous year.

Mississippi River and tm'butaries.——During 1931 the fisheries of the
Mississippi River and tributaries employed 15,900 fishermen, or 29
percent more than in 1922, when the first previous survey was made,
The catch amounted to 82,382,000 pounds, valued at $2,897,000, a
decrease of 22 percent in the catch and 36 percent in its value ag
compared with the previous survey.

MANUFACTURED PRODUCTS IN TIIE UNITED STATES AND ALASKA, 1931

The total value of manufactured fishery products of the United
States and Alaska in 1931 amounted to about $128,000,000.

Fresh and frozen packaged products—The production of fresh
and frozen packaged gsh and shellfish in 1931 amounted to 139,283,009
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pounds, valued at $23,076,000, a decrease of 11 percent in quantity
and 20 percent in value as compared with 1930. Important items
in this group were fresh-shucked oysters, amounting to 5,438,000
gallons, valued at $8,372,000, and fresh and frozen haddock ﬁliets,
42,014,000 pounds, valued at $6,109,000.

Frozen products—The pack of frozen fishery products in 1931
amounted to 112,257,000 pounds which had an estimated value of
$11,000,000. The volume of the pack was 19 percent less than in
1930. The more important products with respect to volume were
halibut, salmon, hadcfock fillets, mackerel, and whiting.

Cured products—During 1931 the output of cured fishery prod-
ucts (salted, spiced, smoked, and dried) amounted to 98,969,000
pounds, valued at $12,364,000—a decrease of 21 percent in quantity
and 27 percent in value as compared with 1930. Important prod-
ucts were mild-cured salmon, 10,160,000 pounds, valued at $1,530,000;
smoked salmon (produced from mild-cured salmon), 7,788,000
pounds, valued at %2,270,000; and boneless cod, 12,205,000 pounds,
valued at $1,047,000.

Canned products—Canned fishery products produced in 1931
amounted to 506,702,000 pounds, valued at $62,940,000—a decrease of
12 percent in quantity and 24 percent in value as compared with
1930. Canned salmon, amounting to 6,740,000 standard cases (323,-
522,000 pounds), valued at $38,083,000, was most important. Other
important products were sardines, tuna and tunalike fishes, shrimp,
clam products, and oysters.

Byproducts.—During 1931 the production of fishery byproducts
amounted to $18,538,000, which was a considerable decrease from
1930. Important products in this group were marine-animal meals
and scrap, aquatic shell products, and marine-animal oils.

MARKET INVESTIGATIONS

A ic shell products.—A survey of the oyster, marine clam,
fresh-water mussel, and marine pearl shell industries, which in 19382
produced products valued at nearly $8,000 000, revealed the sources
of raw material and methods for its productlon and manufacture
into useful commodities, as well as practices followed in distributing
the finished product.

Fishery byproducts industries of Maine—A technical survey of the
manufacture and marketing of ﬁsher{' byproducts in Maine showed
that present factories have ample facilities for the greater utilization
of existing waste ; that fish meals produced in Maine are not reaching
markets that their good quality justifies; and that methods for pro-
ducing fish oils could be improved.

Establishing marketing grades for fish.—Considerable confusion
and disorder exist in the marketing of some fish because of the lack
of uniform grades. Believing that this could be overcome in Vir-
ginia, authorities of this State requested the Bureau’s assistance in
establishing marketing grades for fish in their State. This invitation
was accepted and after conferences by representatives of the Bureau
and the Division of Markets of the Virginia State Department of
Agriculture with fishermen, wholesalers, retailers, and others, a sys-
tem was developed and established for grading various fish and fishery
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products. The system was put into effect immediately in the State
and has proved satisfactory in the more orderly marketing of these
products with benefit to both sellers and buyers.

The red-snapper fishery and industry.—During 1932 a study of the
red-snapper fishery and industry revealed that costs of producing
red snapper might be lowered by the use of a fish pot which was
shown to be very efficient for catching this fish. Also it was found
that marketing conditions might be improved by more careful han-
dling of the catch aboard vessel to retard deterioration, and by diver-
sifying the type of red-snapper product offered for sale. In the latter
connection, experiments showed that red snapper lends itself to
smoking in the “ finnan haddie ” style.

TECHNOLOGICAL INVESTIGATIONS

Nutritive value of marine products—In cooperation with and in
the laboratories of the South Carolina Food Research Commission,
Charleston, S.C., the Bureau’s technologist completed an investiga-
tion in which oysters from different locaﬁties were analyzed for their
iron, copper, and manganese content, and the dried oysters fed to
anemic rats. All samples, regardless of locality from which they
were obtained, induced regeneration of hemoglobin, thus giving evi-
dence of the importance of oysters as a source of iron in addition to
their other food factors. .

Studies on the vitamin potency of salmon-liver oils have revealed
that they are from 10 to 12 times as potent in vitamin A as salmon
oil from general cannery trimmings. However, since the yield of oil
from salmon livers is low and since it requires solvent extraction to
obtain the oil from the livers, it is expected that adjustments will
need to be effected before placing the manufacture of salmon-liver
oil on a commercial basis, .

Further work in cooperation with a producer of kelp meal has
shown that kelp meal is a valuable supplement to rations composed
of vegetable feedstuffs in which the protein is supplied by plant
protein concentrates.

Preservation of fishery products for food.—Studies on the chemical
and physical changes of fresh fish and frozen fish held in cold
storage have shown that with improved methods the producers
can offer to the ppbhc a product superior to those handled by the
ordinary commercial procedure. These studies have dealt in detail
with the rate of freezing, the temperature of cold storage at which
the least change takes place in texture of the flesh, and the rate
of change to be expected from fresh fish packed by the usual method
in ice, An electrometric method for the determination of the rela-
tive freshness of fish flesh also has been developed, which may
be of great value in grading fish for quality. Practicai experiments
in the home preservation of fish by salting and smoking were made
before county agents, home economics experts, fishermen, and house-
wives, at various points along the South Atlantic and Gulf coasts,
This work has shown that the outlets for fish can be expanded
when consumers are acquainted with methods for preserving figsh
in rather large quantities for family use. ..

Baoteriology of fish preservation—In a study of the bactericidal
effect of smoke and salt brining on fish, it has been found that
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contrary to the general belief neither smoke nor salt brine has a
preservative effect on fish so preserved in ordinary commercial prac-
tice. In this work the technologists have been able to produce s
smoked haddock containing a higher percentage of water than is
ordinarily found in this product, which has retarded losses in this
process; but to date a successful method has not been found for
preserving smoked fish for a greater length of time at the usual
room temperatures, Studies have been made of the bacterial spoil-
age of frozen fish and of fish packed in ice, and considerable progress
has been made in developing methods for retarding or overcoming
this spoilage which are an 1mprovement over usuaf practice.

Preservation of fishery byproducts—Researches in this field have
shown where economies can be effected in the manufacture of fish
meal to produce a more nutritious product, and have given funda-
mental information concerning the effect of manufacturing methods
on the factors controlling the nutritive value of the prodnct.

Studies of the manufacture of fish flour are still in the development
stage, being concerned mainly with the study of methods for atomiz-
ing macerated fish waste in a heating medium in order to effect
extremely rapid drying.

Research in the chemical and physical constants of haddock-liver
oil have shown that while crude haddock-liver oil may be expected
to come within the United States Pharmacopeeia limits, the cold
pressed oil may be expected to exceed the limit occasionally. The
significance of this is confused somewhat by the lower vitamin
potency of the oil. This research also has shown that the col-
orimetric method for determining vitamin A offers oil manufacturers
a rapid and inexpensive estimation of the quality of the various lots
of o1l prepared.

Net preservation.—For several years this Bureau has been endeav-
oring to reduce depreciation and consequent cost of maintaining fish
nets by developing net preservatives and encouraging improved
handling of the nets. . In 1932 the efficacy of covering dyed heavy
webbing with a specification tar as previously recommended was con-
firmed. Chemicals also have been found which retard weed growth
on fishing nets, and others which are efficacious antioxidants. Tests
also confirmed previous recommendation of the Bureau for cleaning
the net and drying in the shade to reduce deterioration. In this con-
nection it has been found that washing nets with lime water appears
t® treble their life. Some preservative principles develog:,d 1n this
research may have application to the preservation of other textile
materials, such as sails, awnings, and rope. '

BIOLOGICAL FISHERY INVESTIGATIONS

All of the most essential major projects of research comprising
the investigative program of the Division of Scientific Inquiry, de-
veloped through many years of careful planning and organization,
have been continued during the past year with only moderate curtail-
ment because of reduced appropriations.

Investigations of the commercial fisheries are concerned with the
changes in abundance of the food fishes of the North and Middle
Atlantic areas and with the correction of abuses in the commercial
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fisheries of the Great Lakes. The shrimp fishery of the South At-
lantic and Gulf has also been studied with the aim of discovering
and preventing depletion of the supply; and the salmon and herring
fisheries of Alaska are undergoing scientific analysis as a basis for
their regulation. Aquicultural investigations include studies on the
improvement of hatchery technique for both cold- and warm-water
fishes and the planning ef rational stocking policies in interior waters.
Shellfishery investigations have been directed toward improving the
quality of the oysters in the North and Middle Atlantic section and
toward increasing the production by cultural methods in the South
and on the Pacific coast. Even with reduced appropriations for field
vperations the Bureau’s technical staff has made valuable contribu-
tions to science, all of which have practical application to the welfare
of the fishery industries, to the angler, and to the water farmer,
assuring continued productiveness of the natural supply and in-
creased production and improved quality of cultivated aquatic
products.

FISHERY INVESTIGATIONS OF THE ATLANTIC AND GULF COASTS

Fishery investigations have been concerned with the haddock and
mackerel in the New England section; with the squeteague or weak-
fish, the butterfish, scup, and flounders in the Middle Atlantic sec-
*ian; and with the great shrimp fishery in the South Atlantic area.
Investigations on shellfish in these areas will be considered later.

The haddock fishery, which is the most important on the Atlantic
coast, reached a maximum production in 1927 and has fallen off
sharply in succeeding years until a minimum was reached in 1931
of less than 183 million pounds. The maximum yields around 1927
were the result of unusually successful spawning during the years
1920 and 1922. A study of the statistics of the yield per unit of
effort, combined with a study of the biology of the haddock stock,
particularly size and age composition, growth rate and distribution,
indicate that since these years no abundant year broods were pro-
duced until 1930. It was anticipated that when this abums)ant
fear class reached marketable size there would be an increase in
andings. During the spring of 1933 catches by the trawling fleet
have been extremely good, but prices have declined in the mean-
time so that only moderate production in the fishery has resulted.

Reduced funds have prevented the conduct of studies on the abyg-
dance of year classes below -commercial size. Tagging experimen
to trace the migrations of the haddock have also been reduced, but
determination of migrations is essential to an accurate prediction of
the trend of the fishery on Georges Bank, and this study will be
resumed at the earliest opportunity.

The regular spring prediction of the mackerel fishery for 1933
was issued by tge Bureau near the beginning of @he season. At
that time it appeared that a catch of about 44 million pounds wag
in prospect. Economic conditions, however, will prevent the fleet
from realizing this yield, although the catches during the early
part of the season indicate an abundance somewhat In excess of
that of the previous year. Difficulties in compiling 1933 estimates
of the mackerel fishery emphasize the need for a more thorough
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understanding of the causes of rapid declines in the apparent
abundance otg certain year classes contrasted with the gradual de-
clines in others. The situation urgently calls for tagging experi-
ments to determine the commercial drain on the yearling mackerel.
Such determination of the strain on the stock would not only render
a prediction more certain but would also yield important evidence
as to whether beneficial effects would attend a restriction of fishing
on these younger mackerel. ) )

When investigations of the shore fisheries of the Middle Atlantic
States were begun in 1927, statistics of the yield presented the gloomy

icture of declining yields of several important food and game
gshes amounting in comparison with 1921 to 72 percent for blue-
_fish, 21 percent %or croakers, 37 percent for scup, and 36 percent for
squeteague. Studies have been pursued to discover the causes of
these observed declines and to formulate recommendations for the
restoration and preservation of the resource. Most recent canvasses
show a substantial recovery from the low yield of squeteague of
1926, particularly in New } ersey. Investigations have shown that
this recovery was brought about by the appearance of large num-
bers of fish of the 1926 and 1927 year classes. The yield of butter-
fish has recovered to near record levels during the course of the
investigations. In view of the fact that a complete natural recovery
has occurred and that there is no prospect of a material increase
in the fishing intensity of the future, regulation or restriction of this
fishery is not recommended.

The yield of scup has likewise recovered naturally to very high
tevels. The development of a year-round trawl fishery during the
past three years has increased the strain on this stock. however, and
particular attention is being paid to a study of this fishery which is
prosecuted off the Virginia capes during the winter seasons.

During the past spring a preliminary report on the life histor
of the most important commercial species of shrimp in the Sout
Atlantic and Gulf areas was approved for publication by the Bureau.
Field investigations in cooperation with the States of Georgia,
Louisiana, and Texas have been conducted throughout the year and
recently operations on the Atlantic coast have been extended from
Georgia waters to include the shrimping areas of South Carolina
and Florida. A study of the life history and migrations of the
commercial shrimp has revealed the surprising and significant facts
that this species spawns principally in the open ocean and Gulf,
grows rapidly in the inshore waters of bays and estuaries, migrates
seaward again where the life cycle is completed within a year by
spawning and subsequent death. Hence, conservation measures must
be applied promptly as soon as depletion is indicated in order to
avoid serious consequences.

Ichthyological studies in the South Atlantic and Gulf areas have
been concerned with an examination of the fish fauna of the Gulf
coast, which have resulted in extensive revision in the taxonomy of
such species as the various flounders, gobies, and others, and a study
of the fishery resources in streams and lakes in the State of Missis-
sippi. This latter survey, conducted in cooperation with the State
authorities, is an effort of the newly formed fish and game commission
to assess the fishery possibilities of the State as a basis for more
effective conservation laws.
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FISHERY INVESTIGATIONS IN INTERIOR WATERS

Investigations have been conducted on Lakes Michigan and Huron
in the interest of overcoming wasteful and destructive practices of
the commercial fisheries, which are responsible to a large degree for
the depletion of the more valuable food fishes. An investigation
conducted from a number of Michigan ports on the effects of deep
trap nets was completed early in tﬁe fiscal year, indicating a con-
siderable increase in the use of these nets for catching whitefish, and
a wholesale transfer of these nets from certain fishing grounds long
famous for their whitefish production to new grounds on account
of the depletion of the supply on the former grounds. Illegal-sized
fish are most numerous in deep water, hence recommendations have
been offered limiting these nets to waters less than 80 feet deep and
requiring an increase in the meshes of the lifting pots to permit the
escape of undersized fish.

In Lake Michigan special attention has been given to the effect
of chub nets fished on grounds where small lake trout are numerous.
It was found that chubs and trout were more abundant in Michi-

an waters where gill nets with larger meshes are employed than
in Wisconsin waters. Recommendations were proposed therefore
for legislation to prohibit or curb the sale of immature lake trout and
to provide for an increase in the mesh of nets to protect undersized
chubs from unnecessary destruction. The Bureau also cooperated
with the Wisconsin Geological and Natural History Survey in a
series of limnological and fishery studies in the smaller lakes of
northeastern Wisconsin. :

At the close of the fiscal year a manuscript was completed on
limnological investigations in western Lake Erie, which were con-
ducted during the years 1926 to 1930 in cooperation with various.
State conservation departments and scientific institutions. This re-
port correlates the technical studies of a number of collaborators and

resents for the first time in assembled form a great mass of bio-
ogical and physical data of fundamental importance to the con-
servation of the fisheries of the lake. It concludes that pollution,
long suspected of adversely affecting the fisheries, is not responsible:
for the continued decline of the more important species.

FISHERY INVESTIGATIONS OF THE PACIFIC COAST AND ALASKA

The Bureau’s investigators continued biological observations on
the runs of red salmon in Bristol Bay and the Karluk, Copper, and
Chignik Rivers in Alaska, in order to safeguard properly tg)e salmon
fishery resources of the Territory and to comply with the White Act
of 1924. In addition, a study of the age composition of the runs
and an enumeration of the spawning fish passing weirs on their way
to head-water streams for propagation was mad%. The final section
covering southeastern Alaska of the analysis of statistics of the
salmon fisheries has been submitted for publication,

_Heretofore little information has been available regarding the
biology of the important runs of pink salmon in Alaska. An in.
vestigation has revealed that this species possesses a distinct homing-
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instinct similar to that of the red salmon returning for spawnin
with few exceptions to the streams in which the fish were hatched.
The life cycle has definitely been establised as 2 years and further
investigations regarding the biological factors responsible for fluctua-
tions in time of appearance and abundance of the runs have pro-
gressed sufficiently to have practical application in devising regula-
tions for the upbuilding and maintenance of the supply.

As a means of ascertaining more effectively the segregation of
independent races of herring in Alaska, each of which is subject to
overfishing without affecting neighboring supplies, a new method
of tagging has been perfected for a study of their migrations. The
method is unique in fisheries science inasmuch as electromagnets are
utilized to recover metal tags in the factories in the process of manu-
facturing fish meal. Further studies of fluctuations in abundance
from year to year demonstrate the effect of year class dominance as
a cause of changing yields and indicate the necessity for regulation
of the fishery in times of reduced su giies.

A study of the sockeye-salmon ery in Puget Sound, under-
taken during 1931, has shown that severe overfishing virtually
destroys the big runs of salmon that occur every 4 years in the
Frazier River system. Since this river supports the most valuable
salmon fisheries in the State of Washington, efforts will be made to
regulate the fishery so as to restore it to its former abundance.

FISH SCREEN AND LADDER INVESTIGATIONS

Investigations of methods of conserving the runs of anadromous
fish on the Pacific coast by means of screens and ladders have been
completed. Revolving mechanical screens have been found to be
most effective and under certain circumstances electric screens have
also proved their efficiency. Recommendations and perfected designs
have been made for a large number of irrigation works in Washing-
ton, Oregon, Idaho, Uta%, and Nevada, and recommendations for
fish protective works at hydroelectric developments have been made
to the Federal Power Commission.

AQUICULTUCRAL INVESTIGATIONS

Practical results of the Bureau’s investigations in the interest of
improved fish-cultural practices have been evidenced by a sustained
output of large and vigorous fish from the Bureau’s many hatcheries
in the face of reduced appropriations. Studies conducted at the
thrée experimental hatcheries have shown the feasibility of extensive
utilization of cheaper ingredients in the diet of trout and the utility
of fertilizers and forage fish in the economical production of bass
and other warm-water fish. Trout breeding experiments have like-
wise demonstrated the superiority of selected strains of brood fish
over wild stock in increased egg production, in more rapid growth,
and in resistance to disease. It has been shown that hatchery pro-
duction can be increased four times by doubling the rate of growth
and the number of progeny from a single pair through selection of
the brood stock. Progress has been made in solving the problems
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of sanitation and prophylaxis against disease in hatcheries and in
disseminating such information for practical application in fish
hatcheries.

Cooperative investigations of the nutritional requirements of trout.
carried on jointly by the New York Conservation Department,
Cornell University, and the Bureau of Fisheries at Cortland, N.Y.,
have grogressed satisfactorily where synthetic diets have been em-
ployed in testing the vitamin requirements of trout and their ability
to digest the various food materials.

Cooperative trout investigations in the State of California, be-
cause of the liberal support afforded by that State, have been
continued without curtailment. Ecological studies of the coastal
streams and of those in the high Sierras have been undertaken on
a large scale to determine the capacity of various waters in sus-
taining fish life in relation to the food supply, the physical charac-
teristics of the streams, and the drain upon the supply by the fishery
as 8 basis for adequate stocking.

FISHERY STUDIES IN NATIONAL PARKS8 AND FORESTS

As a means of more fully discharging the responsibility of the Fed-
eral Government in maintaining the fish supply in the public domain,
a survey of streams and lakes in Glacier National Park was com-
pleted during the year for the purpose of formulating a stocking
policy to be followed in the future. Extensive collections and obser-
vations were made and analyzed for the purpose of determining the
fish population and the available natural food present as factors in
the carrying capacities of various streams. Assistance has been ren-
dered various State fish and game departments in the inter-mountain
region in solving particular problems regarding the stocking of fish
in State waters.

SHELLFISHERY INVESTIGATIONS

Investigations on the various problems of the oyster industry were
carried out in the North Atlantic and South Atlantic States and on
the Pacific coast. In the Northeastern States where previous work
of the Bureau has materially aided in increasing the propagation
of seed oysters, main effort was directed toward a study of methods
of growing and fattening oysters for market and in improving the
nutritive quality of the product. Detailed analyses of tge glycogen
content throughout the year have been made on oysters from
the cooperative experimental farms maintained with the State of
Connecticut at Milford. In the laboratory at Woods Hole, Mass.,
and in Washington studies on the growth of natural oyster food give
promise of solving the problem of increasing the food value of
oysters and standardizing their nutritive quaﬁties. In the South
Atlantic, where the depleted state of the natural oyster reefs is most
apparent, principal attention was given to methods of restocking
and maintaining the productivity ofgilatural and cultivated bottoms,
Experimental oyster farms have been maintained in each of the
South Atlantic States and extensive surveys in the State of Florida
have revealed new areas suitable for oyster culture. On the Pacific
coast studies of spawning and improved methods of seed collection
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are proving of practical value in the cultivation of the native Olym-
pia oyster.

Experiments on the artificial cultivation of fresh water mussels,
which provide the raw material for the American pearl-button in-
dustry, have been prosecuted with success. Large quantities of the
valu:;{le species have been grown in artificial raceways at the Bu-
reau’s station at Fort Worth, Tex., and methods for feeding mussels
have been devised, which materially accelerate their normal growth.

POLLUTION STUDIES

Efforts during the past several years to stock depleted streams of
the Mississippi drainage with fresh water mussels, produced by
artificial propagation, have failed because of the increased pollu-
tion in these waters from industrial and domestic wastes and silt
eroded from the surfaco of the land. The presence of great quan-
tities of silt, which is rapidly increasing, moreover, jeopardizes the
continued existence of all of the more valuable forms of aquatic
life throughout the drainage. This problem has been given much
study from the point of view of determining definitely the menace
of sit pollution and the extent of polluted waters in the hope of
finding areas suitable for restocking with the valuable mussel
species.

A careful investigation of the physiological effects of toxic sub-
stances found as pollutants in rivers of the Middle West has been
continued in cooperation with the University of Missouri. Studies
on the effects of arsenic, cyanide, and various heavy metals and
acid mine wastes have demonstrated the disastrous effects upon
aquatic life of these substances in the streams. During the fall a
detailed investigation in the field, supported by laboratory studies
on the effects of mine pollution in the Coeur d’Alene district of
Idaho, demonstrated the serious effects upon fish and invertebrate
aquatic life of washings from stamp mills and from mine drainage
and recommendations were offered to the State outlining means o
overcoming this menace to an important natural resource.

ALASKA FISHERIES SERVICE
ADMINISTRATION OF FISHERY L.AWS AND REGULATIONS

The general abundance of the fisheries of Alaska in 1932 may be
attributed primarily to the conservation program that has been car-
ried on since the law of June 6, 1924, gave the Secretary of Com-
merce broad powers to control commercial fishing. Careful surveys
of the fisheries were made throughout the season, and the regulations
were modified to meet changing conditions. The Commissioner of
Fisheries spent several weeks in Alaska for personal observation of
the salmon fisheries, which constitute the Territory’s most important
economic resource.

Revised fishery regulations were issued on December 20, 1932, and
became effective January 1, 1933. The restrictions in several regions
were relaxed by extending the fishing season or by o%ening closed
waters to limited operations. Trap fishing was further curtailed
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in places where such action was deemed necessary to secure the
escapement required by law of not less than 50 percent of the salmon
runs, and additional restrictions were placed on the taking of razor
clams in order to prevent depletion of the beds.

A patrol of the fishing grounds was maintained to enforce the
laws and regulations for the protection of the fisheries. Twelve
statutory employees and 206 temporary stream guards and special
workmen were identified with this work in 1932, in addition to the
crews of 15 Bureau vessels and 8 chartered boats.

Attention was given to the improvement of salmon streams by
removing obstructions that prevented the ascent of salmon to the
ﬁsiplf.wning grounds, and by destroying predatory enemies of salmon.
‘The latter work was carried on chiefly 1n connection with the A()Ipem-
tion of salmon-counting weirs in parts of central and western Alaska.
At its 1933 session the Territoria islature again made an appro-
priation for this purpose, and it is planned that a considerable part
of the amount available will be spent for bounty on predatory trout
in the Bristol Bay region.

ALASKA SALMON HATCHERIES

At the Government hatcheries at Afognak and on McDonald
Lake 44,651,800 red-salmon eggs were collected in 1932, as well as
3,082,500 pink-salmon eggs. ipments of 3,011,000 red-salmon eggs
and 2,608,000 pink-salmon eggs in the eyed stage were forwarded
to Seattle in the fall. At the privately owned hatchery, operated
under the provisions of the Alaska fisheries act of June 26, 1908,
25,895,000 red-salmon eggs were collected.

PRODUCTS OF THE FISHERIES

Notwithstanding the marked curtailment of fishing effort in the
Alaska salmon industry in 1932, the total oufput of fishery products
exceeded that of the previous year because of a substantial increase
in the herring production and the resumption of operations by one
-of the whaling stations. Although there was an increase of 1 per-
cent in the total yield of fishery products, as compared with that
for 1931, the total value decreased about 25 percent.

Salmon products comprised about 77 percent in quantity and 90
percent in value of the total output of tge Alaska fisheries in 1932,

inety-four percent of the salmon production consisted of canned
salmon, the pack amounting to 5,254,000 cases, or 252,215,000 pounds,
valued at $21,716,000. As compareci with the pack of the preceding
year, the output of canned salmon in 1932 showed & decrease of 8
percent in quantity and 25 percent in value, The number of can-
neries operated dropped from 116 in 1931 to 87 in 1932. :

The total output of Alaska fishery products in 1932 was 349,635,-
000 pounds, valued at $25,020,000, as compared with an average of
361,590,000 pounds, valued at @3,856 000, for the 5-year period from
1927 to 1931, inclusive. The value of the 1932 catch to the fishermen
was approximately $6,971,000, or about $8,072,000 less than in the

receding year. ere were 20,000 persons employed in the various
ibranches of the industry, as against 22,500 in 1931.
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ALASKA FUR-SEAL SERVICE
GENERAL ACTIVITIES

Fur-seal operations at the Pribilof Islands were handled by the
staff of regular employees aided by the resident native population and
approximately 50 natives imported from the Aleutian Islands region
for work during the active sealing season.

As far as possible, killings of seals were confined to surplus 8-year--
old males, although limited numbers of other age groups were taken.
Of the season’s take of skins, about 65 percent were blubbered at
the islands before being cured. A computation of the number of
animals in the herd was made at the close of the sealing season.

Construction activities were curtailed considerably because of the-
lack of funds, but there was some extension of imgeroved roads
and continuation of work on buildings that had been during
the previous year. The East Landing wharf at St. Paul Island was.
completed and the construction of boatways alongside was begun.

The annual supplies for the Pribilof Islands were forwarded
from Seattle on the U.S.S. Sirius, and the sealskins secured during-
the season were transported on the return voyage. Valuable assist-
ance in maintaining a patrol for the protection of the fur seals
E.::, sltn grming other services was rendered by the United States

ard.

SEAL HERD

The computed number of animals in the Pribilof Islands fur-seal
herd on August 10, 1932, was 1,219,961, an increase of 92,879, or-
8.24 percent, over the corresponding figure for 1931.

TAKE OF SEALSKINS

In the calendar year 1932 there were taken on the Pribilof Islands
49,836 fur-seal sking, of which 39,400 were from St. Paul Island and
9,846 from St. George Island. This was a decrease of 188 from the
number taken in 1981.

MARKING RESERVED SEALS

Twelve hundred 8-year-old male seals on St. Paul Island and
1,809 on St. George sland, a total of 3,009, were marked and re-
served for future breeding stock. The reserve includes also a large:
number of seals of this age class that were not taken in the drives.

SALE OF SEALSKINS

Two public auction sales of fur-seal skins taken on the Pribilof
Islands were held at St. Louis in the fiscal year 1938. On September
26, 1932, there were sold 15,521 black-dyed, 10,157 logwood brown-
dyed, and 801 miscellaneous unhaired and raw-salted skins for a
gross sum of $296,604.75. In addition, 81 confiscated sealskins, raw,.
yielded $15.50.
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At the second sale, held on May 15, 1933, 20,621 black-dyed and
5,000 logwood brown-dyed skins were sold for $394,303.80. At the
same time 282 black-dyed, 229 raw, and 1 unhaired Japanese fur-seal
skins sold for $1,755.75. These 512 skins were the United States
Government’s share of sealskins taken by the Japanese Government
at Robben Island in the years 1930 to 1932, inclusive. There was
sold also 1 confiscated fur-seal skin, dyed logwood-brown, for $23.

Special sales of Pribilof Islands sealskins authorized by the Sec-
retary of Commerce in the fiscal year 1938 consisted of 184 black
dyed, 226 logwood brown-dyed, 10 raw, and 9 exhibition skins, at a
total of $7,566.02.

FOXES

The blue-fox herds on St. Paul and St. George Islands are a
profitable adjunct to the fur-seal industry, and provide employment
during the inactive period of sealing operations,

In the fiscal year 1933 there were sold at public auction 1,401 blue
and 25 white fox skins that had been taken in the 1931-32 season.
Fhe blue pelts brought $32,151.50, and the white pelts $336.50, a
total of $32,488.

Foxing operations in the season of 1932-33 resulted in a take of
249 blue and 22 white fox skins on St. Paul Island and 871 blue
and 1 white on St. George Island, a total of 1,143 skins. Thirty-two
foxes trapped on St. Paul Island and 408 on St. George Island were
marked and released for breeding purposes.

FUR-SEAL S8KINS TAKEN BY NATIVES

Exercising the privilege granted them under the provisions of
the North Pacific é)ealing Convention of July 7, 1911, Indians of the
United States and Canada took 1,938 fur-seal skins in 1932, which
were duly authenticated by officials of the respective Governments.
Of these skins, 78 were taken by natives of southeast Alaska, 73
by natives of Washington, and 1,787 by natives of British Columbia.

FUR-S8EAL PATROL

A patrol for the protection of the fur-seal herd was maintained by
vessels of the United States Coast Guard, supplemented in the
spring by two of the Bureau’s fishery patrol vessels.

PROTECTION OF SEA OTTERS, WALRUSES, AND SEA LIONS

No changes were made in the regulations for the protection of
sea otters, walruses, and sea lions. The taking of sea otters is pro-
hibited at all times, and the killing of walruses and sea lions is
authorized only under specified conditions.

LAW ENFORCEMENT DIVISION

The appropriation for enforcing the law regulating interstate
transhportatlon of black bass, and for cooperation with local, State
and Federal authorities in protecting and increasing largemouth an,

smallmouth black bass was reduced 25 percent from last year’s ap-
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propriation; however, the Bureau has been able to continue and in
some respects enlarge the work, securing a fair enforcement of the
law in cooperation with the States east of the Rocky Mountains.
This has been accomplished with 3 officers in the field, and 1 office
assistant, a total of 4 employees, to carry out the intents and pur-
poses of the law in 48 States.

During the year the number of regularly employed State fish and
game protectors authorized by the Secretary to enforce the law was
increased to 80, located principally in the Eastern and Central States
where black bass are most plentiful. These trained State officers
received no salary from the Federal Government, and frequently
supplied the regularly employed Federal black bass law inspectors
transportation and assistance without charge. This cooperation is
supplied by the State principally for the reason that a violation of
the Federal black bass law is predicated on an infraction of an exist-
iniState law followed by a transportation outside of the State.

ivery effort has again been made this year to advertise the pro-
visions and purposes of the law. This highly important educational
work has been carried on through the daily press, sporting magazines
and radio, and through personal contact between the commercia
fishermen and dealers. In addition, the three regularly employed
field officers, in their travels from State to State in making market
inspections and investigations of alleged illegal shipments of black
bass, attended and addressed gatherings of sportsmen, anglers, and
State authorities. In sections where this has been done those af-
fected display an intense interest in the work and a sincere disposition
to obey the law and cooperate.

It is essential that those who are enforcing the Federal black bass
law, and the State officials and others, should be thoroughly familiar
with the latest State laws protecting black bass. As the legislatures
of 43 States met during the last half of this fiscal year, making many
changes, a careful revision of the game-fish laws as formerly pub-
lished in Fishery Circular No. 9 was made and will be available to
those interested. .

A large number of reports of violations of the Federal law were
received and an investigation was made in every instance. The al-
leged illegal shipments came principally from the southeastern States,
and were consigned to Maryland, Pennsylvania, Indiana, Kansas,
Missouri, Tennessee, West Virginia, and other States. In some cases
evidence of violation of State law was obtained and turned over to
State authorities for action. In other cases, such as an alleged illegal
shipment of black bass from Florida to Kansas, it was impossible
owing to great distance between point of shipment and consignment
for the Bureau officials to make personal investigation due to lack of
flunds; however, such cases were handled by one or more of the State

eputies.

he Federal black bass law inspectors, along with their regular
duties, have by request assisted State officers in enforcing the State
laws protecting fish whenever possible, and aided in various matters
pertaining to the welfare and increase of game fish. They have
assisted and advised the States relative to perfecting their black bass
laws, and a considerable amount of beneficial game-fish legislation
advocated by the Bureau was adopted this year. Five States passed
laws prohibiting the sale of blacE bass regardless of where taken;
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2 States adopted State-wide measures for game-fish protection; 5
improved their daily limits, and 1 provided a closed season on black
bass during the spawning period; 10 States adopted part-time non-
resident angler’s licenses at a cost considerably less than the fee for
an annual license,

This division is charged with the issuance of permits for taking
bait fish in the District of Columbia, and has issued, or renewed, a
total of 29 permits during the fiscal year.

VESSELS

The Bureau’s motor vessel Fulmar stationed at Charlevoix, Mich,,
and assigned to investigative duty with the Great Lakes scientific
staff, was eng from June 1 to September 13 in upper Lake Mich-
igan north of Frankfort and Sturgeon Bay, Wis., in experimental

hing operations in connection with a study of the destruction oc-
casioned by chub nets to small trout and immature chubs in the
region. Owing to the lack of funds this work was discontinued and
the vessel placed out of commission for the remainder of the year.

Sixteen vessels of the Alaska service cruised about 133,000 nautical
miles in the fiscal year 1933, as compared with 148,500 nautical miles
in the previous year. The Penguin covered approximately 28,200
miles; the Teal, 12,400 miles; the Brant, 11,800 miles; and the
Crane, 10,900 miles,

The Penguin continued as tender for the Pribilof Islands with
base at Unalaska. Five round trips were made to Seattle during
the fiscal year for transporting personnel and emergency suEplies.

Of the vessels that engaged in fishery protective work, the
Widgeon, Murre, Auklet, and Petrel were employed in southeast
Alaska throughout the season; the Teal was on duty at Cook Inlet
until the middle of August and later assisted with the patrol and
stream inspection in southeast Alaska; the Kittiwake was in the
Seward-Katalla district; the Crane in the Alaska Peninsula area;
the E'ider in the Alaska Peninsula and Kodiak-Afognak areas; the
Blue Wing and Red Wing in the Kodiak-Afognak area; the /bis
at Chignik; the Scoter on Bristol Bay; and the Coof on the Yukon
River. The Puffn, which had been replaced by the Merganser as
tender for the Yes hay hatchery, participated in the fisheries patrol
in the vicinity of Ketchikan.

The Brant was used in general supervisory work in southeast
Alaska and Prince William Sound. It was engaged also for several
weeks in patrolling waters off Neah Bay, Wash., to protect the
fur-seal herd during its northward migration. The Widgeon per-
formed similar duty in southeast Alaska.

After the close of fishery activities in the fall, the Brant, Crane,
Eider, Kittiwake, Murre, Scoter, and Teal sailed for Seattle, where
they were moored for a number of months. Before retprnmgrto
Alaska in the spring they were given a general overhauling. The
Penguin was overhauled at Seattle in November. Other vessels of
the Alaska service were tied up for the winter at Alaska ports.

The Albatross 11, owing to lack of funds, remained out of com-
mission at our Woods Hole (Massg station during the entire past
fiscal year. A caretaker is employed to look after the vessel.
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The steamer Phalarope, which was also placed out of commission
June 30, 1932, owing to our reduced vessel appropriation, was con-
demned and sold to the highest bidder.

The Pelican was detailed to the International Passamaquoddy
Fisheries Commission to assist in special investigations for the com-
mission until October 17, 1932, when the vessel was returned to the
Boothbay Harbor (Maine) station to resume its usual fish-cultural
activities.

The steamer Shearwater was engaged in the usual fish-cultural
work at the Put-in-Bay (Ohio) station during the fall and winter
months.

APPROPRIATIONS

A?propriations for the Bureau for the fiscal year aggregated
$1,976,020, as follows:

SAlATIE8 e e e e ———————————————— $175, 000
Miscellaneous expenses :
Administration 8, 500
Propagation of food fishes - 886, 730
Maintenance of vessels - 200, 000
Inquiry respecting food flshes._. . ______ ___________________ 200, 000
Fishery industries - 95, 790
Protecting sponge fisheries e ———————— 3, 000
Protecting seal and salmon fisheries of Alaska - 390, 000
Upper Mississippi Wild Life and Fish Refuge 7, 000
Bnforcement of black bass law._ — 15, 000

TOtB e e 1, 978, 020

U.9. GOYERKMENT PRINTIKG OFFICE: 1033
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INTRODUCTION

The Bureau’s work in Alaska has to do with the conservation of
the fisheries and the management of the Pribilof Islands fur-seal
herd. This work in 1932 was conducted on the same general plan as
in previous years. The Commissioner of Fisheries spent several
weeks in Alaska during the summer for personal observation of the
salmon fishery.

The regulations for the protection of the fisheries were modified
from time to time as the need therefor became apparent, and late in
the fall revised regulations were issued to be effective in the following

€ar.
Y In the patrol of the fishing grounds 15 Bureau vessels and 8
chartered boats were employed, and more than 200 persons were
engaged for varying periods. Stream obstructions that blocked the
passage of breeding salmon were removed, and some destruction of
predatory fishes was accomplished.

Scientific studies of the salmon, herring, and other aquatic resources
were continued. Twenty-seven weirs for counting the escapement of
spawning salmon were operated as a means of establishing the ratio
of escape to catch. The propagation of salmon was carried on at
2 Government hatcheries and 1 private hatchery. Reports of com-
mercial operations were collected, from which data have been
compiled and are published herewith.

At the Pribilof Islands 49,336 fur-seal skins were taken, a decrease
of 188 from the take for 1931. Killings in general were from surplus
3-year-old male seals. A suitable number of this age class was
reserved for breeding stock. The computation of the herd as of
August 10, 1932, showed 1,219,961 animals of all classes, an increase
of 92,879 over the corresponding figures for the previous year. From
the fox herds at the islands there were obtained 1,120 blue and 23
white pelts in the 1932-33 season.

‘Work was continued on the construction of buildings at the Pribilof
Islands for use of the natives and for the sealing industry. Progress
was made on the extension of improved roads, and the dock at East
Landing on St. Paul Island was completed.

Through the cooperation of the Navy Department the U.S.S.
Sirius transported the annual supplies to the Pribilof Islands and
brought out the season’s take of sealskins on the return trip to Seattle.
Valuable assistance was rendered also by the United States Coast
Guard in maintaining a patrol for the protection of the fur seals.

Two public-auction sales of fur-seal skins were held in 1932, at
both of which fox skins were sold also.

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

VISIT OF THE COMMISSIONER OF FISHERIES TO ALASKA

The Commissioner of Fisheries sailed from Seattle for Alaska on
the Brant on July 1. After spending a few days at Juneau he
visited the Prince William Sound area, inspecting the fisheries and
calling at the various canneries. No trip was made to the districts
farther west, where generally satisfactory runs of salmon were re-
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orted. Upon completion of the examination of conditions in Prince
gVilliam Sound, Commissioner O’Malley devoted several weeks to
consideration of the problems in southeast Alaska, and returned to
Seattle on August 17. Fishery matters in the Pacific Coast States
were given attention by Commissioner O’Malley before his return to
Washington, where he arrived on September 5.

REGULATIONS FOR PROTECTION OF WALRUSES AND SEA LIONS

A new (sixth) edition of Department of Commerce Circular No.
286 was issued under date of May 1, 1932, containing the laws and
regulations for the protection of walruses and sea lions in Alaska,
whereby the prohibition on the killing of those animals, except under
certain specified conditions, is extended for a period of 2 years,
namely, from May 1, 1932, to April 30, 1934, both dates inclusive.

FISHERY INDUSTRIES

As in corresponding reports for previous years, the Territory of
Alaska is here consicfere in the three coastal geographic sections
generally recognized, as follows: (1) Southeast Alaska—embracin
all that narrow strip of mainland and the numerous adjacent islands
from Portland Canal northwestward to and including Yakutat Bay;
(2) central Alaska—the region on the Pacific from Yakutat Bay
westward, including Prince William Sound, Cook Inlet, and the
southern coast of Alaska Peninsula, to Unimak Pass; and (3) west-
ern 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 sta-
tistical purposes and do not coincide with areas established in de-
partmental regulations.

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

LEGISLATION AND EXECUTIVE ORDER REGARDING NEW
HALIBUT TREATY

An act to render effective the provisions of the revised Northern
Pacific Halibut Convention, whicg became effective May 9, 1931, was
approved by the President May 2, 1932. This act follows the general
lines of the fprevious act covering the first convention, except for the
extension of the powers of the Commission provided for under the
revised convention.

Under date of June 8, 1932, an Executive order was issued in
regard to the maintenance of a patrol for the enforcement of the

rovisions of the above-mentioned halibut act. The vessels of the

ureau of Fisheries were again specifically included in the public
vessels assigned to carry on such patrol, and the masters of these
vessels and other regular field employees in the fisheries service were
designated as officials to exercise all powers of search and seizure
conferred by said act upon persons so designated by the President.
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NEW FISHERY REGULATIONS

The regulations for the protection of the fisheries of Alaska, issued
December 17, 1931, were amended by the following regulations issued
by the Acting Secretary of Commerce under the dates indicated:

[December 31, 1931]
KODIAK AREA

Salmon fishery~—Regulation no. 18 (i) is amended to read as follows: Kodiak
Island: Along the coast on the west side of Uganik Bay between West Point
and a point south of Broken Point at 57 degrees H2 minutes 30 seconds north
latitude.

[April 1, 1932]

BrisTOL BAY AREA

Salmon fishery.—Regulation no. 15 is amended to read as follows: The 36-hour
weekly closed period for salmon fishing prescribed by section 5 of the act of
June 6, 1924, is hereby extended to include the period from 6 o'clock ante-
meridian Wednesday to 6 o’clock antemeridian Thursday of each week, mak-
ing a weekly closed period of 60 hours: Provided, That in the waters of Kvichak
Bay between the line extending across the bay from the marker on a high
point on the east bank of Prosper Creek, about 700 yards above the Koggiung
Cannery of the Alaska Packers Association, to the marker on the opposite side,
the course being about north, 44 degrees west, magnetic, and the line ex-
tending at right angles across the bay from a marker at Jensen Creek to a
mearker on the opposite shore about 13 miles west of Squaw Creek, the 36-hour
weekly closed period for salmon fishing prescribed by section 5 of the act
of June 6, 1924, is hereby extended to include the period from 6 o'clock post-
meredian of Saturday of each week to 6 o’clock antemeridian of the Tuesday
following and the period from 6 o'clock antemeridian Wednesday to 6 o’clock
antemeridian Thursday of each week, making a weekly closed period of 84
hours,

ALASBKEA PENINSULA ARFA

Salmon fishery.—1. Regulation no. 22 (f) Is amended to read as follows:
Along the coast of Bold Cape for a distance cf 2,600 feet from a point at 55
degrees 1 minute 12 seconds north latitude, 162 degrces 15 minutes 36 seconds
west longitude.

2, Regulation no. 22 (n) is amended to read as follows: Unga and Popof
Islands: East coast cf Unga Island from a point at 55 degrees 12 minutes 10
seconds north latitude, 160 degrees 29 minutes 42 seconds west longitude,
southerly and easterly to a point at 55 degrees 11 minutes 30 seconds north
latitude, 160 degrees 27 minutes 30 seconds west longitude; and east coast of
Popof Island, (1) within 2,500 feet of a pcint at 65 degrees 16 minutes north
latitude, 160 degrees 19 minutes 40 seconds west longitude, and (2) within
2,500 feet of a point at 85 degrees 18 minutes 36 seconds north latitude, 160 de-
grees 18 minutes 48 seconds west longitude, ’

KopIAK ARpA

Salmon fishcry—1. Regulation no. 18 () 1s amended to read as follows:
Kcdiak Island near entrance to Uyak Bay: Along the coast, (1) within 2,600
feet of a point at 57 degrees 44 minutes 10 seconds north latitude, 153 degrees
56 minutes 30 seconds west longitude, and (2) within 5,000 feet casterly of a
point at 57 degrees 41 minutes 48 seconds north latitude, 153 degrees 54
minutes 45 seconds west longitude.

2. Regulation no, 18 (2) is amended to read as follows: Afcgnak Island:
(1) From a point on the north side of Raspberry Strait at 58 degrees 8 minutes
46 seconds north latitude, 153 degrees 13 minutes 20 seconds west longitude,
north to a point at 68 degrees 9 minutes 30 seccnds north latitude, 153 degrees
13 minutes 20 seconds west longitude, and (2) within 2,500 feet of a point on
the south side of Paramanof Bay at 58 degrees 18 minutes north latitude, 153
degrees 2 minutes 23 seconds west longitude,
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3. Regulation no. 19 (p) is amended to read as follows: Kaflia Bay, on north
shore of Shelikof Strait: All waters within a line from Cape Ugyak to a point
on the south shore of Kafiia Bay at 568 degrees 13 minutes 80 seconds north
latitude.

PRINCE WILLIAM SOUND AREA

Salmon flshery—1. Commercial fishing for salmon in Port Valdez east of
146 degrees 40 minutes west longitude is limited entirely to set or anchored
gill nets of not to exceed 450 yards each in length.

2. Regulation no. 10 (a) is amended to read as follows: (1) East coast of
Knight Island within 2,500 feet of a point at 60 degrees 9 minutes 30 seconds
north latitude, and (2) along the coast of Squire Island within 14 statute
mile of its southern extremity,

3. Regulation no. 10 (bd) is amended to read as follows: West coast of
Montague Island form Point Woodcock to a point south of Hanning Bay at
59 degrees 56 minutes 45 seconds north latitude, 147 degrees 45 minutes 15 sec-
onds west longitude,

4. Regulation no. 10 (cc) is amended to read as follows: West coast of
Montague Island from the north side of the entrance to Hanning Bay north-
easterly to 60 degrees 9 minutes 46 seconds north latitude, exclusive of the
coast between 60 degrees 3 minutes 15 seconds north latitude and 60 degrees
4 minutes 30 seconds north latitude.

5. Regulation no. 10 (dd) is amended to read as follows: Western coast of
Montague Island from 60 degrees 10 minutes 10 seconds north latitude to 60
degrees 11 minutes 45 seconds north latitude.

Herring fishery.—1. Regulation no. 2 1s amended to read as follows: Com-
mercial fishing for herring, except for bait purposes, is prohibited from 12
o'clock noon of Wednesday unti]l 12 o’clock noon of Thursday of each week,
and from 12 o’clock noon of Saturday until 12 o'clock noon of the Sunday fol-
lowing.

2. Regulation no. 6 18 amended to read as follows: Commercial fishing for
herring, including bait fishing, by means of any purse seine more than 1,400
meshes in depth, more than 150 fathoms in length, or of mesh less than 134
inches stretched measure between knots is prohibited : Provided, That any purse
selne may have in addition a strip along the bottom not to exceed 80 meshes
in depth and of mesh not less than 4 inches stretched measure between knots.
No extension to any seine in the way of leads will be permitted.

SOUTHEASTERN ALASKA AREA
I0Y STBAIT DISTBIOT

Salmon fishery.—Regulation no. 15 (k) is amended to read as follows: Pleas-
ant Island: Southern coast from the western extremity of the island easterly
to 135 degrees 33 minutes 10 seconds west longitude; and Porpoise Islands,
west coast of southernmost island within 2,600 feet of a point at 58 degrees
19 minutes north latitude, 135 degrees 27 minutes 81 seconds west longitude.

WESTERN DISTRICT

Salmon fishery.—1. Regulation no. 19 (e) is amended to read as follows:
Baranof Island: From a point one-half statute mile south of Point Thatcher
to a point north of Point Lull at 57 degrees 19 minutes 30 seconds north lati-
tude, exclusive of the coast between 57 degrees 20 minutes 85 seconds north
latitude and 57 degrees 23 minutes 80 seconds north latitude.

2. Regulation no. 19 (1) i8 amended to read as follows: (1) West coast of
Admiralty Island from Village Point to Distant Point, and (2) Killisnoo Island,
northwest coast between 57 degrees 28 minutes 10 seconds north latitude and
57 degrees 28 minutes 26 seconds north latitude.

SOUTH PRINCE OF WALES ISLAND DISTRICT

Salmon fishery.—1. Regulation no. 14 ({) is amended to read as follows:
(1) Sukkwan Island: Southwestern coast from 55 degrees 2 minutes 80 seconds
north latitude to the southern extremity of the island, exclusive (a4) of the
coast from 55 degrees 1 minute 15 seconds north latitude to 55 degrees 0 min-
utes 45 seconds north latitude, and (b) exclusive of the waters of Kasook Inlet
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and its tributaries and branches; and (2) McFarland Islands: Southwest
coast of the westernmost island within 2,500 feet of a point at 55 degrees 2
minutes 35 seconds north latitude, 182 degrees 55 minutes 15 seconds west
longitude.

2. Regulation no. 14 (f) i8 amended to read as follows: Prince of Wales
Island, from Point Webster southeasterly to 54 degrees 54 minutes 49 seconds
north latitude, exclusive of the waters of Kassa Inlet and its tributaries and
branches.

SOUTHERN DISTRIOT

Salmon fishery.—1. Regulation no. 18 (I) is amended to read as follows:
Cape Fox Island and within 1,000 feet of a point on the western shore of
the unnamed island near the mainland shore at 54 degrees 47 minutes 42
seconds north latitude.

2, Regulation no. 16 (8) is amended to read as follows: Kanagunut Island:
West coast from 54 degrees 44 minutes 30 seconds north latitude, 130 degrees
43 minutes 18 seconds west longitude, to Garnet Point, and along the east coast
within 2,500 feet of Garnet Point.

[April 15, 1932]

Salmon flshery~—No trap shall be permitted to operate in the season of 1982
as follows:

AYXASKA PENINSULA ARBEA

1. Mainland coast, including adjacent islands, from Entrance Point to Cape
Rozhnof, (22q.)

2. Along the coast on the east side of Morzhovoi Bay within 2,500 feet,
meagured along the coast, from & point at 55 degrees 0 minute 88 seconds north
latitude, 162 degrees 57 minutes 48 seconds west longitude. (22e.)

3. Along the coast on the south and east side of Kitchen Anchorage, Belkof-
ski Bay, within a distance of 2,500 feet, measured along the coast, from a point
at 55 degrees 7 minutes 30 seconds north latitude, 162 degrees 6 minutes 42
seconds west longitude. (22g.)

4. Golol Island: Coast for a distance of 4,000 feet mortheasterly from the
western extremity of the island. (22i.)

8. Along the coast on the north side of Volcano Bay within 2,600 feet, meas-
ured along the coast, from a point at 55 degrees 14 minutes 6 seconds north
latitude, 161 degrees 58 minutes 36 seconds west longitude. (22j.)

6. Mainland coast along the west side of Pavlof Bay: (1) Between 55 de-
grees 15 minutes 30 seconds north latitude and 65 degrees 18 minutes 11 seconds
north latitude, and (2) between 55 degrees 18 minutes 59 seconds north lati-
tude and 85 degrees 20 minutes north latitude. (22!.)

7. Mainland coast along the east side of Pavlof Bay: (1) Within 2,500 feet,
measured along the coast, from a point at 55 degrees 35 minutes 12 seconds
north latitude; (2) within 2,500 feet, measured along the comst, from a polnt
at 55 degrees 29 minutes 38 seconds north latitude; and (8) within 2,600 feet
of a point at 55 degrees 23 minutes 42 seconds north latitude. (22m.)

KODIAK AREA

1. Raspberry Island: West coast from Raspberry Cape at 58 degrees 3 min-
utes 25 seconds north latitude, 153 degrees 25 minutes 30 seconds west longi-
tude, northeast to a point at 58 degrees 4 minutes 30 seconds north latitude,
153 degrees 24 minutes 20 seconds west longitude. (17b.)

2. Afognak Island: From a point on the north side of Raspberry Strait at
568 degrees 8 minutes 45 seconds north latitude, 163 degrees 13 minutes 20 sec-
onds west longitude, north to a point at 58 degrees 9 minutes 80 seconds north
latitude, 153 degrees 13 minutes 20 seconds west longitude. (182.)

Cook INLET ARRA

1. Along the mainland coast on the west side of Cook Inlet, (1) from a point
at 60 degrees 48 minutes north latitude southeasterly to a point at 60 degrees
46 minutes 45 seconds north latitude, and (2) within 2,600 feet of a point at
60 degrees 45 minutes 4 seconds north latitude., (14d,) .
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. 2. Along the mainland coast on the east side of Cook Inlet, (1) between 60
degrees 55 minutes 15 seconds north latitude and 60 degrees 54 minutes north
latitude, and (2) within 2,500 feet of a point at 60 degrees 50 minutes 33
seconds north latitude, 150 degrees 585 minutes 83 seconds west longitude.
(14h.) .

3. Along the mainland coast on the east side of Cook Inlet within 2,500 feet
of & point at 60 degrees 49 minutes 34 seconds north latitude, 150 degrees 58
minutes 8 seconds west longitude. (1414.)

4. Along the mainland coast on the east side of Cook Inlet, (1) within 2,600
feet of a point at 60 degrees 27 minutes 23 seconds north latitude, 1561 degrees
17 minutes 20 seconds west longitude; (2) within 2,800 feet of a point at 60
degrees 10 minutes 31 seconds north latitude, 151 degrees 28 minutes 54
seconds west longitude; (3) within 2,500 feet of & point at 60 degrees 8 minutes
18 seconds north latitude; (4) within 2,500 feet of a point at 60 degrees 7
minutes 22 seconds north latitude, 151 degrees 33 minutes 44 seconds west longi-
tude; and (5) within 2,500 feet of a point at 59 degrees 49 minutes north.lati-
tude, 151 degrees 50 minutes 10 seconds west longitude. (14k.)

5. Along the mainland coast on the east side of Cook Inlet on the west side
of Nubble Point Spit within 1,200 feet of a point at 59 degrees 28 minutes 45
seconds north laé)tude, 151 degrees 385 minutes 6 seconds west longitude.
(14m.)

6. Along the mainland coast on the east side of Cook Inlet from a point at
89 degrees 26 minutes 30 seconds north latitude, 151 degrees 46 minutes west
longitude, westerly to a point at 59 degrees 26 minutes 40 seconds north lati-
tude, 151 degrees 46 minutes 45 seconds west longitude. (14n.)

PRINCE WILLIAM SOUND AREA

1. Culross Island: East coast, (1) within 5,000 feet northeasterly of a point
on the southeast coast at 148 degrees 8 minutes 45 seconds west longitude, and
(2) between 60 degrees 43 minutes 30 seconds north latitude and a point on the
south side of the entrance to Culross Bay at 148 degrees 8 minutes 30 seconds
west longitude. (10d.) i

2. Along the malnland coast between the outermost extremity of Point Pellew
and a point at 60 degrees 50 minutes 30 seconds north latitude, 147 degrees 37
minutes 45 seconds west longitude. (107.)

3. Western side of Valdez Arm from Point Freemantle to a point at 60
degrees 56 minutes north latitude. (10h.)

4. From the north slde of the entrance to Sawmill Bay in Valdez Arm to a
point on the coast 1 statute mile northeastward. (104.)

§. Bligh Island: Southwest coast from a point at 60 degrees 48 minutes 37
seconds north latitude, 146 degrees 48 minutes 47 seconds west longitude, to a
point at 146 degrees 44 minutes 20 seconds west longitude. (104.)

(1830 1;V1th1n 14 statute mile of the southwestern extremity of Bidarka Polnt.

7. From a point on the east side of Landlocked Bay at 60 degrees 49 minutes
north latitude to a point on the north sghore of Port Fidalgo at 146 degrees 32
minutes west longitude. (10l.)

8. Majnland cosst from & point at 60 degrees 40 minutes 56 seconds north
latitude, 146 degrees 39 minutes 36 seconds west longitude, to a point east of
Knowles Head at 146 degrees 36 minutes 20 seconds west longitude. (100.)

9. Within 1 statute mile of Red Head. (10p.)

10. From a point on the coast 1 statute mile northwestward of the light at
Gravina Point to a point on the coast 2 statute miles northwestward of the
light at Gravina Point, making an open space of 1 statute mile. (10g.)

11. Hinchinbrook Island : Within 8,000 feet, measured westerly along the north
side of a peninsula, from a point at 60 degrees 28 minutes 47 seconds north lati-
tude, 146 degrees 23 minutes 27 seconds west longitude, (10¢.)

12. Hinchinbrook Island: From a point on the coast at 60 degrees 28 minutes
north latitude northward to the light at Johnstone Point. (10w.)

13. Hinchinbrook Island: From g point on the coast 214 statute miles north
of the southwestern extremity of Bear Cape northward to a point at 60
degrees 24 minutes 53 seconds north latitude, 146 degrees 42 minutes 24 seconds
west longitude. (10@.)

14. Montague Island: Western coast from Point Woodcock to a point at 89
degrees 58 minutes 10 seconds north latitude. (10bd.)

179809—83——2
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15. Montague Island: Western coast, (1) between 59 degrees 59 minutes 50
seconds north latitude, 147 degrees 40 minutes west longitude, and 60 degrees 1
minute 80 seconds north latitude, 147 degrees 34 minutes 40 seconds west longi-
tude, and (2) between 60 degrees 6 minutes 6 seconds north latitude and 60
degrees 9 minutes north latitude (as shown on U.8. Coast and Geodetic Survey
Chart No. 8556). (10co.)

16. Northern coast of Montague Island from Graveyard Point to a point at
60 degrees 21 minutes 41 seconds north latitude, 147 degrees 9 minutes 47 msec-
onds west longitude. (10 ee.)

SOUTHEASTERN ALASKA AREA
10Y BTBAIT DISTRICT

1. Mainland: From the east side of Dundas Bay at 58 degrees 20 minutes
north latitude to a point 1,000 feet east of Point Dundas. (15a.)

2. 'George Islands: Any part of that island of the George Islands group
located at 58 degrees 12 minutes 18 seconds north latitude. (1b6o.)

3. Chichagof Island: North coast within 2,500 feet of a point at 58 degrees
13 minutes 4 seconds north latitude, 136 degrees 9 minutes 47 seconds west
longitude. (15¢.)

4. Chichagof Island: North coast within 1,000 feet westerly from Eagle
Point. (15¢.)

5. Chichagof Island: North coast from a point 1,000 feet southerly from Pinta
Cove Point westward to a point southeast of Point Adolphus at 58 degrees 16
minutes 30 seconds north latitude. (15h.)

8. Lemesurier Island: Northwest coast between the western and northern ex-
tremities of the island. (154i.)

(1’{7’.‘ ?Ialnland: From Polnt Gustavus to 135 degrees 50 minutes west longitude.
.

8. Pleasant Island: Southern coast between 135 degrees 40 minutes west
longitude and 135 degrees 36 minutes 30 seconds west longitude. (15k.)

9. Mainland: Between 58 degrees 19 minutes 30 seconds north latitude and
58 degrees 22 minutes 30 seconds north latitude. (1351.)

10. Chichagof Island: Northcast coast between 1307 degrees 23 minutes west
longitude and 135 degrees 20 minutes west longitude. (15m.)

WESTERN DISTRIOT

1. Chichagof Island: East coast, (1) between 58 degrees north latitude and
a point on the north side of the entrance to False Bay at 57 degrees 88 minutes
80 seconds north latitude; (2) between 57 degrees 56 minutes north latitude
and 57 degrees 64 minutes 50 seconds north latitude; and (3) between 567 degrees
52 minutes north latitude and North Passage Point. (19¢.)

2. Chichagof Island: East coast, {1) between 57 degrees 42 minutes 30 sec-
onds north latitude and a peint on the coast 1 statute mile north of §7 degrees
87 minutes 47 seconds north latitude, 134 degrees 52 minutes 41 seconds west
longitude, and (2) between 57 degrees 28 minutes 30 seconds north latitude
and Point Hayes. (19d.)

8. Baranof Island: East coast, (1) from a point 14 statute mile south of
Point Thatcher to a point at 57 degrees 23 minutes 30 seconds north latitude,
and (2) between 57 degrees 20 minutes 35 seconds north latitude and 57 degrees
19 minutes 30 seconds north latitude. (18e.)

4, Baranof Island: East coast from a point 14 statute mile southeasterly of
South Point to a point at 57 degrees 15 minutes north latiude. (19f1.)

5. Mansfield Peninsula: West coast from 58 degrees 22 minutes 6 seconds
north latitude southerly to 58 degrees 19 minutes 85 seconds north latitude,

194.)

( 6. Mansfield Peninsula: West coast between 58 degrees 17 minutes 30 sec-
onds north latitude and 58 degrees 16 minutes 15 seconds north latitude.
194.)
( 7. Mansfield Peninsula: West coast between 58 degrees 11 minutes 17 sec-
onds north latitude and 58 degrees 10 minutes 7 seconds north latitude.
(194.)

8. Admiralty Island: West coast, (1) between 57 degrees 48 minutes 80
seconds north latitude and 57 degrees 49 minutes 55 seconds north latitude,
and (2) between 57 degrees 54 minutes north latitude and 57 degrees 58 minutes
north latitude. (18k%.)
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EASTERN DISTRICT

1. Mainland, east side of Stephens Passage: Along the coast within 2,500
feet of a point at 57 degrees 62 minutes 40 seconds north latitude, 133 degrees
46 minutes 50 seconds west longitude. (16d.)

2. Mainland, east side of Stephens Passage: From & point on the north side
of Windham Bay at 133 degrees 33 minutes west longitude to a point at 67
degrees 33 minutes 55 seconds north latitude, 133 degrees 34 minutes 30 seconds
west longitude. (16e.)

3. Mainland, between Hobart Bay and Windham Bay: Between §57 degrees
28 minutes 18 seconds north latitude and 57 degrees 30 minutes north latitude.
(16f1.)

4. Mainland : From & point on the north side of Port Houghton at 133 degrees
26 minutes west longitude to a point north of Point Hobart at 57 degrees 23
minutes north latitude. (16g.)

5. Mainland, Frederick Sound: (1) From a point on the south side of
Fanshaw Bay at 133 degrees 32 minutes 30 seconds west longitude to Cape
Fanshaw, thence southeasterly to 133 degrees 31 minutes west longitude, and
(2) between 133 degrees 22 minutes west longitude and 133 degrees 21 minutes
west longitude, (16h.)

6. Admiralty Island: Southeast coast between 57 degrees 12 minutes north
latitude and Deepwater Point. (16j.)

7. Admiralty Island: Southeast coast from a point 14 statute mile southwest
of Point Brightman to a point at 57 degrees 3 minutes 54 seconds north
latitude. (16k.)

8. Kupreanof Island: Northwest coast from a point 34 statute mile southeast
of the outer extremity of Point Macartney northward and westward to the
western extremity of Point Macartney. (16l.)

8. Kuiu Island: Within 14 statute mile of the western extremity of Corn-
wallis Point. (16m.)

10. Kuiu Island: Northwest coast, (1) from a point 1 statute mile north
of the north side of the entrance to Washington Bay to a point at 56 degrees
45 minutes 18 seconds north latitude, and (2) from a point at 56 degrees 48
minutes 29 seconds north latitude to a point at 58 degrees 50 minutes 13
seconds north latitude. (16n.)

NORTH PRINCE OF WALES ISLAND DISTRICT

1. Kosclusko Island: Western coast from a point 1,000 feet northwesterly
from the southern extremity of land at the west side of Halibut Harbor to 55
degrees 56 minutes north latitude. (151.)

2. Kosciusko Island: Western coast, (1) within 5,000 feet southerly of
Ruins Point at 56 degrees 4 minutes north latitude, and (2) within 5,000 feet
northerly of 65 degrees 59 minutes 40 seconds north latitude. (15m.)

8. Kuiu Island: East coast of peninsula between Port Beauclerc and Reid Bay
from 56 degrees 18 minutes 30 seconds north latitude northward to 56 degrees
19 minutes 30 seconds north latitude. (15s.)

4. Prince of Wales Island: North coast between 133 degrees 29 minutes 4
seconds west longitude and 133 degrees 32 minutes 5 seconds west longitude.
(15¢.)

5. Prince of Wales Island: North coast between 133 degrees 22 minutes west
longitude and 133 degrees 24 minutes 25 seconds west longitude. (15u.)

8. Prince of Wales Island: East coast between 55 degrees 56 minutes 50 sec-
onds north latitude and 55 degrees 56 minutes north latitude. (15f.)

7. Prince of Wales Island: East coast between 55 degrees 47 minutes 30 sec-
onds north latitude and 53 degrees 46 minutes 30 seconds north latitude. (15
hh.)

8. Cleveland Peninsula: (1) Between 55 degrees 85 minutes 19 seconds north
latitude and 55 degrees 36 minutes 10 seconds north latitude; (2) between 182
degrees 5 minutes 45 seconds west longitude and 132 degrees 4 minutes west
longitude; and (3) between 55 degrees 30 minutes 50 seconds north latitude and
80 degrees 32 minutes north latitude. (13nn.)

9. Gravina Island: West coast, (1) between 55 degrees 22 minutes north
latitude and 565 degrees 18 minutes north latitude; (2) between 55 degrees 10
minutes 30 seconds north latitude and 55 degrees 8 minutes 80 seconds north
latitude; and (3) from 55 degrees 8 minutes north latitude to the southern
extremity of Dahl Head, including the rocky islets adjacent to this coast.

(16pp.)
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10. Grindall Island, off Grindall Point, Prince of Wales Island: South coast
within 3% statute mile of a point at 55 degrees 26 minutes 20 seconds north
latitude, 182 degrees 8 minutes 1 second west longitude. (1Bu.)

11, Prince of Wales Island: East coast between 55 degrees 28 minutes north
latitude and 58 degrees 37 minutes 28 seconds north latitude. (16vv.)

12. Prince of Wales Island: East coast, (1) between 855 degrees 20 mlnutes
10 seconds north latitude and 58 degrees 20 minutes 51 seconds north latitude,
and (2) between 55 degrees 21 minutes 52 seconds north latitude, 132 degrees
10 minutes west longitude, and 55 degrees 22 minutes 17 seconds north latitude,
132 degrees 11 minutes 40 seconds west longitude, (1bo2.)

18. Prinee of Wates Island: East coast between 55 degrees 12 minutes north
latitude and 55 degrees 15 minutes 15 seconds north latitude, including Wedge
Island. (15yy.)

14. Prince of Wales Island: East coast between 55 degrees 5 minutes 8 sec-
onds north latitude, 132 degrees 3 minutes 30 seconds west longitude, and 56
degrees 68 minutes 19 seconds north latitude, 132 degrees west longitude. (16
2z.)

15. Prince of Wales Island: East coast between 54 degrees 59 minutes 83
seconds north latitude and 55 degrees 1 minute 28 seconds north latitude,
including Polk Island. (15aaa.)

16. Prince of Wales Island: East coast between 54 degrees 50 minutes 45
seconds north latitude and & point on the south side of Kendrick Bay at 131
degrees 59 minutes west longitude. (15ddd.) -

17. Prince of Wales Island: East coast from McLean Point to a point 3,500
feet southward. (15eee.)

18. Prince of Wales Island: From a point on Cape Chacon at 54 degrees
41 minutes 23 seconds north latitude, 132 degrees 1 minute west longitude,
northerly to a point at approximately 54 degrees 40 minutes north latitude,
132 degrees west longitude. (1577f.)

BOUTH PRINCE OF WALES ISLAND DISTRICT

1. Dall Island: Coast from a point on the south side of the entrance to
McLeod Bay at 54 degrees 41 minutes 3 seconds north latitude, southeasterly
to Kaigani Village, including coast line of nearby island within 300 feet of a
point at 54 degrees 40 minutes 30 seconds north latitude, 132 degrees 39 minutes
51 seconds west longitude. (14g.)

2. Long Island, east of Dall Island: West coast within 2,600 feet measured
along the coast from 54 degrees 46 minutes 15 seconds north latitude. (14h.)

3. Prince of Wales Island: From a point at the south side of the entrance to
Kassa Inlet at 54 degrees 55 minutes 18 seconds north latitude southerly to
54 degrees 54 minutes 49 seconds north latitude. (144.)

4. Prince of Wales Island: South coast between Brownson Bay and Nichols
Bay from a point at 54 degrees 42 minutes 30 seconds north latitude, 182
degrees 10 minutes west longitude, easterly to a point at 54 degrees 41 minutes
26 seconds north latitude, 132 degrees 7 mlnutes 51 seconds west longitude.
(14n.)

5. Prince of Wales Island: From a point at 54 degrees 41 minutes 40 gec-
onds north latitude, 132 degrees 2 minutes west longitude, eastward and south-
ward to Cape Chacon at 54 degrees 41 minutes 23 seconds north latitude, 132
degrees 1 minute west longitude. (140.)

SouTHERN DistmicTr

1. Revillagigedo Island: Southwest coast between 131 degrees 27 minutes

8(21 6sceconda west longitude and 131 degrees 24 minutes 41 seconds west longitude.
.)

2. Revillagigedo Island: From Cone Point southerly to a point at 55 degrees
14 minutes 30 seconds north latitude, 181 degrees 18 minutes 56 seconds west
longitude, including Cone Island. (164d.)

3. Revillagigedo Island: (1) Within 1% statute mile of BEscape Point, and
(2) from a point north of Point Higgins at 55 degrees 27 minutes 46 seconds
porth latitude to Survey Point. (16e.)

4. Mainland peninsula between Smeaton Bay and Boca de Quadra: Between
55 degrees 10 minutes 53 seconds north latitude and 55 degrees 8 minutes 80
seconds north latitude. (16g.)
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5. Southwestern coast of island located southwesterly from Kah Shakes
Point at 55 degrees 2 minutes 42 seconds north latitude, 131 degrees 0 minutes
33 seconds west longitude. (16h.)

8. Mainland south of Kah Shakes Cove: From a point at 55 degrees 1
minute 54 seconds north latitude southerly to Kirk Point. (16{.)

7. Duke Island: East coast from a point on the south shore near Kelp
Igland at 131 degrees 15 minutes 12 seconds west longitude northward to a
point at 54 degrees 53 minutes 18 seconds north latitude, 131 degrees 138
minutes 40 seconds west longitude. (16n.)

8. Kelp Island: Southern coast between the western extremity of the istand
and a point at 181 degrees 16 minutes west longitude, (160.)

ALL AREAS

The number and letter after each regulation in this supplement refer to the
original regulation as printed in Department of Commerce Circular No.
251, eighteenth edition, dated December 17, 1031, and have been included
herein for convenience in referring to the original regulation.

[May 19, 1932]

Salmon flshery.—No trap shall be permitted to operate in the season of 1932
as follows:
KobraX AREA

1. Kodfak Island near entrance to Uyak Bay: Within 2,500 feet of a paint
at 87 degrees 44 minutes 10 seconds north latitude, 158 degrees 56 minutes
80 seconds west longitude. (18j.)

SOUTHEASTERN ALASKA AREA
EASTERN DIRTRICT

1. Mainland: Between 58 degrees north latitude and 57 degrees 59 minutes
10 seconds north latitude. (16d.)

NORTH PRINQE OF WALES ISLAND DISTRICT

1. San Fernando Island: Northern coast from a point at 133 degrees 25
minutes 30 seconds west longitude to a point at 133 degrees 24 minutes west
longitude. (180.)

( 25e ?t. Philip Island: Within 2,500 feet of the western extremity of the island.
15e,

3. Prince of Wales Island: Coast along San Christoval Channel between 55
degrecs 36 minutes 25 seconds north latitude and 55 degrees 35 minutes 30
seconds north latitude. (15g.)

4. Heceta Island: Southwestern coast between 55 degrees 42 minutes 45
secsc;:xds north latitude and 35 degrees 42 minutes 10 seconds north latitude.
(182.) .

8. Tuxekan Island : Western coast within 1,000 feet of the western extremity
of Turn Point. (184.)

6. Prince of Wales Island: East Coast (1) between 55 degrees 55 minutes 20
seconds north latitude and 85 degrees 53 minutes 45 seconds north latitude,
and (2) between 55 degrees 53 minutes north latitude and 55 degrees 52 minutes
25 seconds north latitude. (151.)

7. Gravina Island: West coast between 55 degrees 11 minbutes 30 seconds
north latitude and 565 degrees 10 minutes 30 seconds north latitude; and along
the coast of any island of the Bronaugh Islands group located off the coast of
Dall Head. (15pp.)

8. Prince of Wales Island : East coast between 55 degrees 8 minutes 19 seconds
north latitude, 132 degrees west longitude, and 55 degrees 6 minutes 54 seconds
north latitude., (152z.)

9. Prince of Wales Island: East coast from a point at 54 degrees 49 minutes
48 seconds north latitude, 131 degrees 57 minutes 40 seconds west longitude,
north of the entrance to Gardner Bay, northwesterly to a point at 54 degrees
50 minutes 45 seconds north latitude. (15ddd.)
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SQUTH PRINCE OF WALES ISLAND DISTRICT

1. St. Ignace Island: Within 34 statute mile of the southern extremity of the

island. (142.)
SOUTHERN DISTRICT

1. Regulation no. 6 in supplement no. 251-18-3 i{s amended to read as follows:
Mainland south of Kah S8hakes Cove: From a point at 55 degrees 1 minute 54
s(econds north latitude southerly to a point at 55 degrees mnorth latitude.

16j.)

ALL AREAS

The number and letter after each regulation in this supplement refer to the
original regulation as printed in Department of Commerce Circular No, 251,
eighteenth edition, dated December 17, 1831, and have been included herein for
convenience in referring to the original regulation.

[June 1, 1932]
PRINO® WILLIAM SOUND ARPA

Olam fishery.—1. Regulation no., 3 18 amended to read as follows: The taking
of razor clams for commercial purposes is prohibited from 6 o’clock postmeridian
June 25 to 8 o’clock postmeridian August 31 in each calendar year.

CorPER RIVER AREA

Clam fishery.—1. Regulation no. 8 is amended to read as follows: The taking
of razor clams for commercial purposes is prohibited from 6 o’clock postmeridian
June 25 to 6 o’clock postmeridian August 31 in each calendar year.

SOUTHEASTERN ALASKA AREA

Herring fishery.—1. Regulation no. 4 is amended to read as follows: All com-
mercial fishing for herring, including bait fishing, is prohibited, as follows:
All waters of Seymour Canal, Gambier Bay, Pybus Bay, the adjoining waters
of Frederick Sound, and all contiguous waters, within a line extending from
the southern extremity of Point Hugh to the northwesternmost point of Akusha
Island, thence to the light at Turnabout Island, thence to Deepwater Point at
57 degrees 10 minutes 20 seconds north latitude, 134 degrees 13 minutes west
longitude : Provided, That this prohibition shall not apply (a) to the taking
of herring for bait by boats of not more than 50 feet in length, as shown by
official register length, in the period from June 1 to December 31, both dates
inclusive; (b) to commercial fishing for herring, including bait fishing, by means
of gill nets of mesh not less than 214 inches stretched measure between knots
in the period from June 1 to December 31, both dates inclusive; and (o) to the
taking of herring for bait by salmon trolling boats by means of any gill net
of mesh not more than 214 inches stretched measure between knots, of not
greater than no. 20 gill net thread, and not exceeding 10 fathoms in length
and 100 meshes in depth. '

[June 10, 1932)

‘RBalmon fishery.—No trap shall be permitted to operate in the season of 1932
as follows:
KODIAK AREA

1. Raspberry Island: Within 2,500 feet of a point on the south coast of
Raspberry Island at 58 degrees 2 minutes 48 seconds north latitude, 133 degrees
18 minutes 564 seconds west longitude. (18d.)

2. Uganik Island: South coast within 3,000 feet of a point at 57 degrees
84 minutes north latitude, 153 degrees 30 minutes west longitude. (18h.)

8. Kodiak Island: Along the coast on the west side of Uganik Bay between
57 degrees 50 minutes 80 seconds north latitude and 57 degrees 51 minutes
382 seconds north latitude. (18%.)
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SOUTHBASTEBN ALASKA AREA
WESTERN DISTRICT

1. Baranof Island: East coast from a point at 57 degrees 15 minutes north
latitude southerly to & point at 57 degrees 18 minutes 30 seconds north latitude.
(191.)

2. Baranof Island: East coast from a point at 57 degrees 11 minutes 30 sec-
onds north latitude to a point 1 statute mile northwesterly of Polnt Turbot.
(19¢g.)

3. Admiralty Island: West coast between 57 degrees 42 minutes 30 seconds
north latitude and 57 degrees 44 minutes 20 seconds north latitude. (19%.)

EASTERN DISTBICT

1. Regulation no. 8 in supplement no. 251-18-3, cloging the coast of Kupreanof
Island to trap fishing In 1932 from a point 14 statute mile southeast of the
outer extremity of Point Macartney northward and westward to the western
extremity of Point Macartney, is hereby rescinded. (16L)

2. Regulation no. 9 in supplement no. 251-18-3, closing the coast of Kuiu
Island to trap fishing in 1932 within 34 statute mile of the western extremity
of Cornwallls Point, is hereby rescinded. (16m.)

NORTH PRINCE OF WALES ISLAND DISTRICT

1. Prince of Wiles Island: East coast from a point 1 statute mile northwest
of the mouth of Eagle Creek southerly to a polnt at 55 degrees 56 minutes 50
seconds north latitude. (1517.)

ALL ABREAS

The number and letter after each regulation in this supplement refer to the
original regulation as printed in Department of Commerce circular no. 251,
eighteenth edition, dated December 17, 1931, and have been included herein
for convenience in referring to the original regulation.

[June 15, 1332]
KODIAX AREA

Herring flshery.~—Regulation no. 1 {s amended to read as follows: Commer-
clal fishing for herring, except for bait purposes, is prohibited during the period
from January 1 to June 18, both dates inclusive.

[June 27, 1982]
PRINCE WILLIAM SOUND ARFA

Herring fishery.—1. Regulation no. 6 18 amended to read as follows: Com-
mercial fishing for herring, including bait fishing, by means of any purse seine
more than 1,200 meshes {n depth, more than 150 fathoms in length, or of mesh
less than 114 inches stretched measure between knots is prohibited: Provided,
That in the period from August 1 to November 15, both dates inclusive, com-
mercial fishing for herring, including bait fishing, by means of any purse seine
more than 1,200 meshes in depth, more than 180 fathoms in length, or less than
114 inches stretched measure between knots {s prohibited: And provided fur-
ther, That any purse selne may have in addition a strip along the bottom not
to exceed 30 meshes in depth and of mesh not less than ¢ inches stretched
measure between knots. No extension to any seine in the way of leads will be
permitted.

(Juna 29, 1982]
BRISTOL BAY AREA

Salmon flshery.—In addition to existing prohibitions, commercial fishing for
salmon In the Nushagak district, which embraces the waters of Nushagak Bay
within a line from Point Protection to Etolin Point, is prohibited from 6 o’clock
antemeridian Thursday to 7 o'clock antemeridian Thursday of each week, in
the period prior to 8 o'clock antemeridian August 3.
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SOUTHEASTERN ALASKA AREA
NORTH PRINCE OF WALES ISLAND DISTRICT

Salmon fishery.—No trap shall be permitted to operate in the season of 1932
as follows: Prince of Wales Island: East coast from the outer point of land
on the north side of Kendrick Bay at approximately 131 degrees 58 minutes 80
seconds west longitude northward to 54 degrees 54 minutes 45 seconds north
latitude. Thls amends regulation no. 16coc.

[July 7, 1982)
SOUTHEASTERN ALASKA AREA
NORTH PRINCE OF WALES ISLAND DISTRICT

Salmon fishery.—Regulation no. 152 Is amended to read as follows:
Etolin Island: West coast, (1) from 58 degrees 18 minutes north latitude
southerly to a point at 58 degrees 16 minutes 24 seconds north latitude, and
(2) between Steamer Point light and Steamer Point,

fJuly 8, 1932}
CooK INLET AREA

Salmon fishery—Commercial fishing for salmon is permitted in the waters
of Kamishak Bay and Chinik Inlet to within 500 yards outside the mouth of
Chinik Creek from @ o’clock antemeridian July 9 to 6 o'clock postmeridian

August 1.
[July 11, 1932)
BERING RIVER AREA

The Bering River area 18 hereby defined to include all territorial coastal
and tributary waters of Alaska within a line extending from Point Martin to
Cape St. Elias and thence to Cape Suckling.

SOUTHEASTERN ALASEA AREA
WESTERN DISTRICT

Salmon flshery.—No trap shall be permitted to operate in the season of 1932
as follows: Admiralty Island: West coast from 57 degrees 58 minutes 20 sec-
onds north latitude northward to 57 degrees 59 minutes 15 seconds north lati-
tude. This amends regulation no. 19k.

[July 14, 1982]
SOUTHEASTERN ALASKA AREA
SQUTHERN DISTRICT

Salmon fishery.—No trap shall be permitted to operate in the season of 1832
as follows: Tongases Island: West coast within 1,000 feet of a polnt at 54
degrees 46 minutes 81 seconds north latitude. This amends regulation no.
18r.

[July 28, 1932}
PRINCE WILLIAM SOUND AREA

Herring fishery—Regulation no, 1 in supplement no. 251-18-8 is amended
8o as to permit commercial fishing for herring by means of purse geines 1,400

meshes in depth,
[July 29, 1932]

SOUTHEASTERN ALASKA AREA
ICY BTEAIT, WESTERN, EASTEBN, SOUTH PRINCE OF WALES ISLAND, AND SOUTHERN
DISTRICTS

Salmon flshery.—The regulation prohibiting commercial fishing for salmon
by trolling from 6 o’clock antemeridian August 25 to 6 o’clock postmeridian
September 20 is hereby revoked,
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WESTERN DISTRICT

Salmon Ashery.—Regulation no. 1 in supplement no. 251-18-3 is amended so
a8 to prohibit the operation of any trap in the season of 1932 on the east coast of
Chichagof Island between 57 degrees 51 minutes 30 seconds north latitude and
the eastern extremity of North Passage Point,

[July 80, 1982]
PRINCE WILLIAM SOUND AREA

Salmon fishery.—Regulation no. 8 is amended to read as follows: Commer-
cial fishing for salmon is prohibited during the remainder of each calendar
Year after 6 o'clock postmeridian August 8: Provided, That this prohibition
shall not apply (a) to trolling and gill netting through August 15 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 Nellle Juan, nor (b) to trolling in the period from 8 o’clock antemerid-
fan August 2 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 8 o’clock antenmer{dian August 10.

[August 8, 1952}

SOUTHEASTERN ALASKA AREA
ICY BTRAIT DISTRICT

Salmon fishery.—Regulation no. 6 is amended to read as follows: Commercial
fishing for salmon, other than trolling, is prohibited prior to 6 o'clock ante-
meridian June 15 in each calendar year and for the remainder of each calendar
year after 6 o’clock postmeridian August 8: Provided, That in the waters of
Icy Strait and its tributaries easterly of a line from Point Adolphus to Point
Gustavus the closing date shall be 8 o'clock postmeridian August 10.

SWESTERN DISTRICT

Salmon fishery.—Regulation no. 8 is amended to read as follows: Commercial
fishing for salmon, other than trolling, north of a true line eastward from the
southeastern extremity of Point Couverden is prohibited prior to 8 o’clock ante-
meridian June 15 and after 6 o'clock postmeridian August 13 In each calendar
year: Provided, That this prohibition shall not apply to the use of gill nets from
8 o'clock antemeridian September 5 to 6 o'clock postmeridian September 30 in
Lynn Canal and contiguous waters north of the north end of Sullivan Island,
including Chilkat Inlet outside of a line from Green Point passing across the
gouthern shore of Pyramid Island and Chilkoot Inlet 1,000 yards outside the
mouth of Chilkoot River.

[August 10, 1932}

SOUTHEASTERN ALASBKA AREA
NORTH PRINCE OF WALES 1SLAND DISTRICT

Salmon fishery~—Regulation no, 8 in supplement no. 251-18-4 {s amended so
a8 to open the area to trap fishing between 55 degrees 58 minutes north latitude
angd 55 degrees 52 minutes 25 seconds north latitude.

[August 13, 1932]
KODIAK AREA

Salmon firhery.—Regulation no. 15 is amended to read as follows: Commer-
cial fishing for salmon 1s prohibited from August 19 to August 31, both dates
inclusive: Provided, That this prohibition shall not apply (1) to beach seines
on the north coast of Kodiak Island from Cape Karluk to Cape Uvak: (2) to
set gill nets on the north coast of Kodiak Island from Cape Uyak to West Point ;
(3) to traps (a) on the west coast of Kodiak Island from Chief Point to West
Point and on the west coast of Raspberry Island from Raspberry Cape to a
point at the entrance to Raspberry Strait at 58 degrees 7 minutes 45 seconds
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north latitude, 153 degrees 14 minutes west longitude, (b) to traps on Afognak
Island, (¢) to traps on the north shore of the entrance to Moser Bay within
1 statute mile outside of Bun Point, and (d) on the east slde of Turn Island:
And provided further, That, except as herein specitied, all commercial flshing
for salmon in Alitak Bay and all its branches is prohibited after 6 o'clock
postmeridian August 10 in each year.

SOUTHEASTERN ALABKA AREA
WESTERN DISTRICT

Salmon fishery.—1. Regulation no. 7 is amended to read as follows: Commer-
cial fishing for salmon, other than trolling, south of a true line eastward from
the southeastern extremity of Point Couverden is prohibited prior to 6 o’clock
antemeridian July 5, from 6 o’clock postmeridian August 17 to 6 o’clock ante-
meridian October 1, and for the remainder of each calendar year after 6 o'clock
postmeridian October 15.

2. Regulation no. 9 is amended to read as follows: Commercial fishing for’
salmon by means of any trap is prohibited except in the period from 8 o’clock
antemeridian July 5 to 6 o’clock postmeridian August 17 in each year: Provided,
That such fishing north of a true line eastward from the southeastern extremity’
of Point Couverden is prohibited prior to 6 o'clock antemeridian June 15 and
after 8 o'clock postmeridian August 13 in each calendar year.

EASTERN DISTRICT

Salmon fishery—1. Regulation no. 7 is amended to read as follows: Com:
merelul fishing for salmon, other than trolling, is prohibited for the remainder
of each calendar year after 6 o'clock postmeridian August 17: Provided, That
commerclal fishing for salmon south of 58 degrees north latitude is permitted
from 6 o’clock antemeridian October 1 to 6 o'clock postmeridian October 15.

2. Regulation no. 9 is amended to read as follows: Commercial fishing for
salmon by means of any trap is prohibited except in the period from 6 o’clock
antemeridian June 25 to 6 o'clock postmeridian August 17 in each year.

NORTH PRINCE OF WALES ISLAND DISTRICT

Salmon fishery—1. Regulation no. 8 is amended to read as follows: Com-
mercial fishing for salmon, other than trolling, is prohibited prior to 6 o’clock
antemeridian July 15 in each calendar year, from 6 o’clock postmeridian August
26 to 6 o'clock antemeridian October 1 in each year, and for the remainder
of each calendar year after 6 o’clock postmeridian October 15.

2. Regulation no. 7 is amended to read as follows: Commercial fishing for
salmon by means of any trap is prohibited except in the period from 6 o’clock
antemeridian July 15 to 6 o'clock postmeridian August 26 in each year.

SOUTHERN DISTRICT

Salmon fishery.—1. Regulation no. 8 is amended to read as follows: Com-
mercial fishing for salmon, other than trolling, is prohibited prior to 6 o’clock
antemeridian July § in each calendar year, from 6 o'clock postmeridian August
19 to 8 o'clock antemeridian October 1 in each year, and for the remainder of
edach calendar year after 6 o'clock postmeridian October 15.

2. Regulation no. 8 is amended to read as follows: Commercial fishing for
salmon by means of any trap is prohibited except in the period from 6 o’clock
antemeridian July 5 to 6 o'clock postmeridian August 19 in each year.

{August 22, 1932]

SOUTHEASTERN ALASKA AREA
SOUTH PRINCE OF WALES ISLAND DISTRICT

Salmon fishcry.—1. Regulation no. 6 is amended to read as follows: Com-
mercial fishing for salmon, other than trolling, {s prohihited prior to 8 o’clock
antemeridian July 15 in each calendar year from 6 o’clock postmeridian Au-
gust 30 to 8 o’clock antemeridian October 1 in each year, and for the remainder
of each calendar year after 6 o'clock postmeridian October 15. )
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2. Regulation no. 8 is amended to read as follows: Commercial fishing for
salmon by means of any trap is prohibited except in the period from 6 o’clock
antemeridian July 15 to 6 o'clock postmeridian August 30 in each year.

[September 2, 1932]
KODIAK AREA

Salmon fishery.—All commercial fishing for salmon in the Kodiak area is
prohibited for the remainder of the calendar year after 6 o’clock postmeridian
September 2.

Revised regulations covering the fisheries of Alaska were issued by
the Acting Secretary of Commerce under date of December 20, 1932,.
copies of which may be secured, without cost, on application to the
Bureau of Fisheries, Washington, D.C,

ANNETTE ISLAND FISHERY RESERVE

The Annette Island Packing Co. again operated in the Annette
Island Fishery Reserve under its lease from the Department of the
Interior.

In 1932 the company operated four traps within the reservation,
the catch of which totaled 449,522 salmon; and 774 salmon taken in
seines and gill nets within the reserve were purchased from natives.
In addition, 97,243 salmon taken outside the reserve and purchased
from natives and other independent operators of seines, gill nets,
and traps were packed at the cannery. In the operation of the plant
and the fish traps employment was given to 19 whites and 168
natives.

EXPERIMENTAL PLANTING OF OYSTERS

In March 1932 the Murre and crew assisted B. E. Smith, of
Ketchikan, in transporting and planting approximately 300,000 seed
oysters of the Japanese variety in waters of the southern district of
southeast Alaska. The experiment of introducing the oyster into
this region will be watched with interest. It is felt that conditions
in parts of Alaska may be as favorable as in the bays of Washington
for the development of oysters, and if this proves to be the case, an
additional source of food may be established there.

STREAM IMPROVEMENT

In connection with their patrol duties, members of the Bureau’s
field force gave the usual attention to the improvement and enlarge-
ment of salmon-spawning areas. Log jams and a number of aban-
doned beaver dams were removed in various districts, and passages
to permit the ascent of salmon were cut through the obstructions
made by active beaver colonies.

The fish ladder in Ketchikan Creek, which had been damaged by
flood, was repaired, and the channel of the stream at the head of the
ladder was changed by blasting off protruding rocks so that an ex-
cellent flow of water was maintained in the structure without the:
use of a wing dam such as had been installed in previous seasons.
Thereafter approximately 900 fish per hour passed through the
ladder during the peak of the run. .

At the upper falls in McNeil Creek, Kamishak Bay, a fishway was
blasted out of the solid rock, through which the fish ean pass witk-
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out difficulty into the creek above. A temporary dam was con-
structed at the crest of the lower falls in this stream, diverting the
water to a side channel of comparatively easy ascent. Some blasting
was done at Chinik Creek Falls to facilitate the passage of salmon
upstream.

Because of the lack of funds for bounty, the destruction of
predatory fishes in the Bristol Bay region was less actively prosecuted
than in other recent years. However, Bureau employees stationed
there and elsewhere 1n the Territory, especially those at salmon-
counting weirs, destroyed large numbers of predatory trout during

the season.
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.

STREAM GUARDS

The Bureau employed 206 men in 1932 as stream guards and spe-
cial workmen in connection with law-enforcement duties. Of these,
99 were stationed in southeastern Alaska, 60 in central, and 47 in
western Alaska. Some of the temporary workers were engaged for
only a few days, but the period of employment generally ranged
from 2 to 5 months.

In southeastern Alaska 53 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 18 guards were stationed in the Seward-Katalla
district, 7 on Cook Inlet, 22 in the Kodiak-Afognak district, 2 at
Chignik, and 11 in the Ikatan-Shumagin district. Eleven of these
guards, most of whom were in the Seward-Katalla district, provided
their own launches.

In western Alaska 42 were on Bristol Bay; and 5, of whom 1 fur-
pished his own boat, were in the Yukon-Kuskokwim district.

There were also 9 special employees engaged in scientific work—
3 on herring and 6 on salmon investigations, this work being carried
on chiefly in southeastern and central Alaska.

In addition, there were 12 statutory employees, 52 men on the
Bureau's vessels, and 11 on the 8 chartered boats.

The foregoing makes a grand total of 290 persons identified with
fishery-protective work in Alaska in 1932 as compared with 312 in

1931.
VESSEL PATROL

Fiftcen vessels owned by the Bureau were engaged in fishery-
patrol work in Alaska in 1982. Of these, the Widgeon, Murre,
Auklet, and Petrel were used in southeast Alaska througi)out the
season ; the Kittiwake in the Seward-Katalla district; the Blue Wing
and Red Wing in the Kodiak-Afognak area, where the latter also
served as tender for the Afognak hatchery; the /bis at Chignik;
the Scoter on Bristol Bay; and the Coo? on the Yukon River. The
Crane patrolled the Alaska Peninsula area and transported Bureau
employees and supplies between Seattle and Bristol Bay at the
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beginning and end of the season. After its arrival from Scattle in
May the Eider engaged in patrol work along the Alaska Peninsula
for a number of weeks and was then transferred to the Kodiak-
Afognak area. The Teal was on duty at Cook Inlet until the middle
of August and later assisted with the patrol and stream inspection
in southeast Alaska.

The Brant was used in general supervisory work, chiefly in south-
east Alaska. The Merganser, which was formerly used in the
Tkatan-Shumagin region, did not participate in the fisheries patrol
in 1932 but was used as local tender for the Yes Bay hatchery, while
the Puffin (a vessel approximately 25 feet in length), which it re-
placed, was transferred to patrol duty in the vicinity of Ketchikan.
Eight small boats were operated by the Bureau in the patrol of
Bristol Bay. These included an outboard-motor speed boat, espe-
cially constructed for work in this region in conjunction with the
Scoter.

In addition to the vessels owned by the Bureau of Fisheries, eight
boats were chartered for patrolling fishing areas, as follows: Gordon
D, Valkyrie, Gazelle, and Lady Luck in southeast Alaska; Katherine
L and Prospector on Copper River and Prince William Sound,
Harlequin at Port Valdez, and 4Auk in the Shumagin Islands region
and neighboring waters along the Alaska Peninsula.

COMPLAINTS AND PROSECUTIONS

The limited demand and low prices paid for salmon, combined
with a general abundance of the fish in virtually all waters open to
fishing, were conducive to a closer observance than usual of the laws
and regulations for the protection of the fisheries.

In southeastern Alaska a floating trap of the Nakat Packing Cor-
poration at Niblack Point was seized on July 17 for having the heart
walls up and tunnel open during the weekly closed period, but in
view of extenuating circumstances the company was not prosecuted.
In one or two instances it was necessary to warn seiners away from
closed areas, but the infringements were not of a seriousness to
warrant further action.

The operator of the gas boat Fre T-1544 was arrested near the
entrance to Salmon Bay for carrying on board a small purse seine
35 fathoms long, in violation of the regulation limiting the minimum
length of purse seines to 150 fathoms. On trial he pleaded guilty,
signed release of the seine, and was given a 6-month suspended
sentence and fined $3.95 to cover court costs. A gill net with 285
red salmon was found anchored near the mouth of a salmon stream
at the head of Salmon Bay. The owner was not apprehended, but
the net was seized and the fish were sold for $28.50, which amount
was turned over to the Department of Justice.

Twenty-four persons charged with illegal fishing were tried before
the United States commissioner at Cor(fova.. Of these, 18 pleaded
guilty to having taken undersized clams and were assessed fines
ranging from $25 to $45 and aggregating $595. Three of the defend-
ants, in default of payment of the fines, were committed to the Fed-
eral jail. The clams that had been seized when the arrests were
made were sold to local canneries and the proceeds were turned over
to the Department of Justice. Three persons were arrested for fish-
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ing for salmon in closed waters of the Copper River area. The case
against one of these defendants was dismissed and fines of $25 each
were imposed on the others. A fisherman charged with using a
salmon gill net in closed waters of the Copper River area and with
attaching said net to an anchored power boat pleaded guilty and was
fined $25 on each of two counts, and two fishermen were fined $25
each for fishing in that area during a weekly closed period.
Twelve minor violations were reported in the Bristol Bay area, but
no charges were prosecuted. The nature of these violations was that
fishing boats were above the markers at night and that nets were
put in the water a few minutes before the end of a closed period.

DECISION REGARDING LICENSE FEE FOR NONRESIDENT
TROLLERS

In a second appeal on the case regarding the validity of the non-
resident trollers’ tax, which has been in controversy since 1929, a de-
cision was rendered by Judge Wilbur of the Circuit Court of Ap-
peals for the Ninth Circuit on December 12, 1932, holding that the
1mposition of a license fee of $250 upon all fishermen regardless of
whether they fish for 1 hour or 1 year, and regardless of the catch,
is an infringement of the right to fish granted by Congress. The dis-
trict court was directed to enter a decree permanently to enjoin the
Territory from collecting the $250 license fee from nonresident troll

fishermen.
TERRITORIAL LICENSE TAX

Fisheries license taxes were collected by the Territory under the
General Revenue Law of 1921, as amended in 1923, 1925. and 1927.
A statement from W. . Smith, Territorial treasurer, under date of
May 8, 1933, gives the collections made to that date for the year
1932. It was stated that collections under the several schedules were
fairly complete, although a considerable number of the fisheries com-
panies had not yet made settlement and the amount delinquent was
larger than usual because of poor market conditions. The outstand-
ing salmon pack taxes, including some gear taxes, amounted to ap-
proximately $66,000: while about $4,000 was still to be collected on
fish oil and fertilizer, and $7,500 under the whale-oil and fertilizer
schedule.

Fishery license tares collected by Territory for fiscal year ¢nded Dec. 31, 1932

Division Division Division y
Schedule no. 1 no. 2 no. 3 Total
Salmon canneries (PACK) ... .cooonuoeoieooi oo $102,155.45 |.. oo $304, 472. 12 | $408, 627, 57
Clam canneries......... N 784.20 784. 20
Salteries. ... _...... 2,025.71 $150.83 2,164.00 4,346. 84
Cold-storage plants 675.00 | oL feeiiiio... 675. 00
Fresh-flsh dealers__ - 1,272.03 .. _..... 8.00 1, 260. 03
Fish-oil works and fertilizer and fish-meal plants... ... 16,330.40 | ... ... .. 3, 850. 25 20, 186. 85
Fish traps_ . o oo e 80,678.55 | . __.. .| 52,328.45 | 133, 005. 00
Gill nets. 317. 60 27.00 3, 581. 00 3,926. 50
Seines.. ... 3L, 735,00 | ... .. 1, 545. 00 3, 280.00
Total....: ....................................... 205, 195, 64 183.83 | 45%,731.02 | 604, 110. 49
Balmon canneries (net income), not possible of segrega-
tion as to Judietal divislon. . | e 1,108.95
Total colleCtions. .oeo oo oo oo e e 888, 217. 44
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WATER-POWER PROJECTS IN ALASKA

Eight applications for licenses for minor power projects in Alaska
were referred to the Bureau by the Federal Power Commission for
report as to whether their operation would be detrimental to the fish-
ing interests and whether any special conditions for the protection
of migratory fish should be included in the licenses, if issued. These
apglications were for projects located at the following places: (1)
and (2) Baranof River, within Tongass National Forest; (3) an
unnamed stream at Ward Cove, Revillagigedo Island; (4) Hanley
Creek, McClure Bay; (5) Sahlin Creek, Sheep Bay; (6) San Juan
Lake and Creek, Evans Bay, Evans Island; (7) Stevens Creek, Orca
Inlet; and (8) an unnamed stream on the west shore of Upper Trail
Lake, within Chugach National Forest.

Upon the basis of information from field agents of the Bureau the
Commission was notified with respect to each case that the stream in

uestion was not a spawning ground for salmon, and that therefore
the Bureau had no objection to the utilization of the waters for power

development.
KUSKOKWIM RIVER

A limited amount of fishing for export was again carried on off
the mouth of the Kuskokwim River, where three companies were
engaged in the industry during part of the season. Their total out-
put was 175 barrels of pickled salmon, chiefly chums, kings, and reds,
and 137 tierces of mild-cured kings. Stream Guard Charles McGona-

all patrolled the fishing grounds from May 29 to August 22. Three
ﬁun red and seventy-two natives fished in the river for local require-
ments, using 498 gill nets of 7,470 fathoms, 51 wheels, and a number
of small boats. They prepared 485 tons of dried chums.

YUKON RIVER

Commercial fishing off the mouth of the Yukon River was per-
mitted in 1932 for the first time in 8 years. During the 15-day open
season employment was given to a number of natives by two opera-
tors who prepared mild-cured salmon for the outside market.
Approximately 80 tierces of this product were shipped to Seattle.

As in previous years, a patrol of the river was maintained by
Inspector C. F. Townsend and a stream guard throughout the season.
Reports indicate that the run of chums was the best ever known on
the Yukon, and the catch was about double that of 1931. The natives
of the lower Yukon had suffered great hardship in the winter of
1931-32, as they lost much of their supply of fish, as well as a number
of small boats and other equipment, when the tundra from Point
Romanoff to Cape Newenham was flooded by two high tides in
December.

Products of the Yukon and Tanana fisheries, including the com-
mercial output, were as follows: 130 cases of kings canned and 2.064
pounds of canned smoked kings, 82 tierces of mild-cured kings, 8,150
gqunds of kings and 3,185 pounds of chums pickled, and 710 tons of

ried chums. Apparatus consisted of 232 wheels, 94 gill nets of 1,296
fathoms, 1 motor vessel of 40 tons, 2 launches, 1 power dory, 1 scow,
4 gill-net boats, and miscellaneous small boats. There were 13 whites
and 823 natives engaged in the fishery.
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WEIRS FOR COUNTING SALMON ESCAPEMENT

The operation of weirs for counting the number of salmon
that ascend particular streams to spawn provides a means of regu-
lating the commercial catch to insure an adequate escapement of
brood fish and furnishes information of value in connection with
scientific studies, especially with reference to their practical applica-
tion in the forecasting 02’ the probable size of the run at the end
of the succeeding cycle. Twenty-seven weirs were established in
typical salmon streams of Alaska in 1932, of which 5 were in south-
eastern, 17 in central, and 5 in western Alaska,

Reports of operations of the various weirs and of the counts of
salmon in 1932 are as follows:

ANAN CREEK

During the construction of the rack in Anan Creek and at several
times throughout the season heavy rains caused the stream to rise far
above the normal level, interfering with the work at the weir, al-
though no serious damage was done to the structure. The run of
gink salmon this year was considerably later than usual, and the

sh were small. The main run was from August 6 through August
14, during which period 53,201 pinks were counted. The total count
for the season was 132,351 pink salmon, 2,015 cohos, 93 kings, 80
chums, 15 reds, and 36 steelheads. It was estimated that an addi-
tional 3,000 pink salmon spawned during the latter part of the sea-
son in the area between the first and second falls. Kenneth C. Lewis
gai the weir foreman, under the direction of Assistant Agent S. A.

aker.

KLAWAK CREEK

A weir in Klawak Creek at the same location as in previous years
was completed on May 30. Red salmon began to pass through the
ates on the following day. Although the run of this species was
ight during the month of June, it was fairly steady through July
and August, and the total escapement was much larger than it has
been for several years. The first pink salmon were counted on
July 28, and cohos and chums appeared a few days later. The
run of pinks was not heavy, but chums were unusually abundant.
Counting was continued through October 6, when the total escape-
ment numbered 57,294 reds, 181,734 pinks, 264,793 chums, and 7,052
cohos. Ernest Petry was in charge of counting operations, under
the supervision of Warden C. L. Olson.

STANEY CREEK

Construction of the Staney Creek weir was begun on July 1 and
completed on July 4. Heavy rains throughout the summer made the
operation of the weir difficult, and after September 1 the water was
so high and discolored that counting could not be continued. The
total count for the season was 102,463 pink salmon, 2,898 cohos,
and 29,663 chums. It was estimated that 50,000 pinks, 8,000 cohos,
and 20,000 chums were schooled below the weir at the time counting
ceased. Anton Rex was the weir operator at this place, under the
supervision of Warden C. L. Olson.
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OLIVE COVE

The building of the Olive Cove weir and of a special enclosure to
hold fish for scientific study was begun on June 17 and completed on
June 28. The first salmon passed through the weir on July 18, and
the main part of the run ascended between July 23 and July 27.
Counting was continued to September 7, when the total escapement
consisted of 19,086 pink salmon, 1,047 chums, 71 cohos, and 6 reds.
It was estimated that approximately 1,200 pink salmon spawned in
the stream below the weir, in addition to the above actual count.
Walter Campen performed the work at this place under the direc-
tion of Assistant Agent S. A. Baker,

SITUK RIVER

The counting of salmon at the Situk River weir began on June
10 and was continued through August 27, the total number tallied
heing 139,191 red salmon, 95,231 pinks, 1,978 kings, and 826 cohos.
Twice in July the weekly closed period was extended 24 hours in
order to permit an escapement of at least 50 percent of the run to
the spawning grounds. The Bureau’s work here was under the
supervision of Warden Harry A. Pryde.

OLSEN BAY

Severe rains throughout the season interfered with the operation
of the Olsen Bay weir, preventing a complete count of the salmon
escapement. The run oF chum salmon was earlier and larger than
in the preceding year, but pink salmon were about a week later than
usual. From June 28 to August 13 there were counted 3,368 chums
and 331 pinks. Frank Cole was the operator of this weir, under the
supervision of Warden N. O. Hardy.

ESHAMY RIVER

The weir at Eshamy River was erected on June 21. Counting
began on the following day and was continued through September
22, at which time the total escapement numbered 229,668 red salmon,
41 kings, 6,372 cohos, and 3,7?3 pinks. 'W. B. Harris, under the
direction of Warden N. O. Hardy, carried on the work at this place.

JACKPOT RIVER

A new 120-foot weir of the usual tripod type, with 4 counting

ates, was built in Jackpot River at the lower end of the second lake.

he system of lakes drained by this river has extensive spawning
beds, which for adequate seeding require a much larger escapement
than was recorded this season. gi‘rom July 1 to September 4, inclu-
sive, there were counted 5,401 red salmon, 1,376 cohos, 6,793 pinks,
134 chums, and 13 kings. It was estimated that approximately
80,000 pink salmon were still in the river below the welr at the time
the structure was removed. Oscar Hutton was the operator, under
the direction of Warden N. O. Hardy.

BEAR CREEK

In order to obtain a count of red salmon enter.ino' the streams at
the head of Resurrection Bay a weir was placed in Bear Creek and
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a small auxiliary weir was operated for about a month in Grouse
Creek near by. The total count of red salmon in those streams from
June 5 to July 16 was 32,399 in Bear Creck and 205 at Grouse Creek.
This escapement is considered satisfactory for proper seeding. The
Bear Creek Weir was closed after the run of red salmon had ended,
in order to prevent the ascent of other species that might disturb
the red salmon spawn. R. C. Johnson was in charge of the weir
work, under the supervision of Warden N. O. Hardy.

ALITAK BAY

Weirs for counting the escapement of spawning salmon in the
Alitak Bay district were again operated in four streams tributary to
Olga Bay. Red salmon began to appear at the cannery station weir
on May 16, at the upper station weir on May 31, at Silver Salmon
Creck on July 4, and at Horse Marine Lagoon on July 10. All of
the weirs were removed by the close of September 17, at which time
the total escapement of red salmon was 265,189, of which 182,941
were tallied at the upper station, 68,106 at the cannery station, 2,014
at Silver Salmon Creek, and 12,078 at Horse Marine Lagoon. In
addition, 19,213 pink salmon and 7,336 cohos were counted through
the weirs. About 4,000 reds were in the lagoon at the cannery sta-
tion and a good showing of cohos at all stations when counting was
discontinued. The reported commercial catch of red salmon was
167,480. As the escapement into Olga Bay was good considering
the size of the run, it was necessary to close the traps at the entrance
to Moser Bay for 1 week only, from July 81 to August 6. Dolly
Varden trout were not numerous in the Olga Bay tributaries during
the season, and a large percentage of those that entered the streams
were caught in traps near the weirs and were destroyed. The Bu-
reau’s work at Alitak was in charge of Henry B. Looff, under the
supervision of Warden H. H. Hungerford.

AYAKULIK OR RED RIVER

A few red salmon and kings were noted passing upstream before
the completion of the Red River Weir, where the first count was
made on May 29. Throughout June and July the escapement of red
salmon was good, decreasing gradually after August 9. Beginning
on July 8. an unusually heavy run of pink salmon ascended. and
large numbers were stil{y coming up the river when counting opera-
tions were discontinued at the close of August 17. High water and
the large number of spent salmon brought downstream made it neces-
sary to remove the weir at that time. The total count for the season
was 732,346 red salmon, 1,005 kings, and 2,990,505 pinks. Henry B,
Looff was in charge of operations at this place, under the general
supervision of Warden H. H. Hungerford.

UGANIK RIVER

The count of salmon ascending Uganik River began on June 8
and continued through August 26, except for the period from June
19 to July 9, inclusive, when a freshet prevented the operation of
the weir. The total count for the season was 25808 red salmon, and
it was estimated that there was an escapement of 10,000 of that
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species during the high-water period. Large numbers of pink
salmon also entered the river; but they were not counted, as the
majority of them spawn in the river and sloughs below the weir.
The work at this place was performed by H. S. Danielson under the
direction of Warden H. H. Hungerford.

KARLUK RIVER

The first salmon were counted through the Karluk Weir on May
22, but it was not until June 5 that an escapement of any appreciable
size was recorded. Because of the light run, fishing was not started
in the Karluk district until June 6. Toward the end of July pink
salmon appeared in large numbers off the mouth of the river; and
in order to prevent too many of them from ascending to the spawn-
ing grounds commercial fishing was continued until the run slack-
ened. Of the pink salmon that escaped capture, the greater part
spawned in the lower 18 miles of the river below the portage, and
only a few reached the lake. The Karluk area was closed on August
13, and on August 22 it was reopened so that a larger sample of the
return of marked red salmon might be obtained for scientific study.
Within a few days, however, the commercial catch of reds for the
season had so far exceeded the escapement that it was necessary to
close the area on August 27 for the remainder of the season. The
total count at the weir to the close of October 5 was 737,772 red
salmon, 1,439,744 pinks, 26,392 cohos, and 6.290 kings. 'The reported
commercial catch of red salmon was 601,253. Counting operations
were carried on by Harry D. Baer for several weeks and by H. Olaf-
son for the remainder of the season, the work being under the direc-
tion of Warden H. H. Hungerford.

KAFLIA BAY

From June 14 to August 20, inclusive, 20,751 red salmon were
counted through the weir in the stream at the head of Kaflia Bay.
John Gilbert was in charge of operations, under the direction of
Warden H. H. Hungerford.

ENGLISH BAY

The counting of salmon at the English Bay weir began on May
25 and was continued through August 2, when the total escapement
numbered 22,991 red salmon. A good showing of pink salmon and
a few reds were in the lagoon at the time the weir was removed on
August 3. Work at the weir was carried on by Jack Tansy, under
the direction of Capt. R. L. Cole.

KALGIN ISLAND CREEK

A count of salmon ascending on daylicht tides was again made at
Kalgin Island Creck by the stream guard stationed at that place.
From June 1 to August 6 there were counted 19,280 red salmon and
5,610 cohos. It was estimated that about 1,000 reds had passed up-
stream before counting began. Predatory trout were not numerous
in the bay until toward the close of the salmon run. In the week
ending August 6, 991 trout were destroyed. Lee Waddell, under the
supervision of Capt. R. L. Cole, performed the work here.
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CHINIK CREEK

The counting weir in Chinik Creek was erected on June 8, at which
time a few red salmon were observed outside in the inlet. They
began to collect at the mouth of the stream on June 19, the numbers
increasing until the waters at high tide within one-half mile of the
falls were teeming with salmon. From July 1 to July 24 there
Eassed through the weir 53,012 red salmon, the peak of the run

eing on July 11. James A. Hart was the weir operator, under the
direction of Capt. R. L. Cole.

CHIGNIK RIVER

The Chignik Weir was erected at about the same location as in
1922 and was ready for operation on May 18. The red-salmon run
began to pass upstream on June 2, gaining rapidly in volume there-
after and reaching its pcak on June 22, when 237212 fish were
counted at the weir. By the end of June the escapement was more
than 2,300,000. Counting was continued through September 29, at
which time the total escapement for the season was 3,185,926 red
salmon, 23,531 cohos, and 2,223 kings. This is by far the largest
escapement that has been recorded at the Chignik Weir. No count
was made of the pink and chum salinon, as most of these species
spawn in streams emptying into the bay and lagoon below the weir.
Pink salmon were more abundant than in any other year since 1926,
but the run of chums was light and the fi<h were small. The sea-
ward migration of young salmon during tle scason was light.

The three canneries that have operated at Chignik for a number
of years combined operations in 1932, putting up their entire pack
at one plant.” A new operator entered the district and erected a
small cannery on the west side of Chignik Lagoon, which was in use
during the latter part of the season. The total reported commercial
catch of red salmon from the Chignik run was 1,501.677. Warden
Charles Petry was in charge of the Bureau’s work at Chignik.

ORZENOI RIVER

From June 25 to August 15, inclusive, 25,706 red salmon were
counted through the weir in Orzenoi River, the peak of the run being
on July 11, when 2,239 salmon passed upstream. The weir was
operated by Roy A. Buck, under the direction of Capt. J. J.
O’Donnell.

MORZHOVOI BAY

The Morzhovoi Weir, on the salmon stream emptying into Middle
Lagoon, was put into operation on June 26. The run began on June
30 and continued through September 8, when the total count num-
bered 40,306 red salmon. Harry Hegman had charge of this weir,
under the direction of Capt. J. J. O’Donnell.

BEAR RIVER

The weir in Bear River, on the north side of the Alaska Peninsula,
was ready for operation on May 18. Before the salmon run began,
54,820 f)redatory trout were taken in a trap above the weir. The
first salmon ascended on June 5, but it was not until June 24 that
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they appeared in appreciable numbers. The largest escapement for
any one day was on August 3, when 24,277 red salmon were tallied.
At the close of August 25, when counting was discontinued, the total
escapement was 219,831 red salmon, 1,768 chums, 451 pinks, 25 kings,
and 1 coho. As this weir is 5 miles from the mouth of the river the
number of salmon tallied, other than reds, is but small as compared
with those that spawn between the weir and the beach. Teander
Olson carried on the counting operations under the direction of Capt.
d. J. O'Donnell.

UGASHIK RIVER

The weir in Ugashik River was in the same location as in previous
years. Counting be(f;an on July 8 and was continued through August
11, when 600,648 red salmon had passed upstream. The record count
for any one day was 71,409, on July 15. In addition to the red sal-
mon, 1,210 chums, 118 cohos, 112 pinks, and 24 kings were tallied
through the weir. Operations here were in charge of Henry Mc-
Fadden under the supervision of Agent Dennis Winn.

EGEGIK RIVER

A new weir of the usual tripod and picket type was erected in
Egegik River, the material having been assembled in the previous
season and transported to the site, which is about 24 miles upstream,
near the foot of the rapids, where the river is 790 feet wide. While
the construction was going on the greatest depth of water was 514
feet, but later in the season it was approximately 3 feet higher. The
weir was completed on June 23, and a camp for the weir crew was
also established. The run began to pass through the counting gates
on June 26 and reached its peak on July 18, when 278,225 red salmon
were tallied for the day. (Plounting was continued through August
9, at which time the total escapement was 2,033,102 red salmon, 522
chums, and 103 kings. William E. Sullivan was in charge of the
weir, under the direction of Agent Dennis Winn. :

NAKNEK RIVER

The Naknek River weir was in place and ready for operation sev-
eral days before the first salmon passed upstream on June 23. By
the end of June more than 100,000 had been tallied, and the run con-
tinued in good numbers throughout the following month, reachin
its peak July 13, on which date 308,675 red salmon passed throug
the weir. (%,ounting was continued through August 10, when the
total escapement consisted of 1,457,301 red salmon, 1,869 kings, 102
cohos, 210 chums, and 396 pinks. Adrian Youngsman had charge of
the weir operations under the supervision of Agent Dennis Winn,

KVICHAK RIVER

The operation of a weir in Kvichak River at a new site about 60
miles above Koggiung proved highly successful. Here two islands,
each approximately one-half mile long, divide the river into three
channels. An electric screen, 660 feet in length and similar to that
used in the Kvichak weir in 1930, was constructed across the middle
channel at the lower ends of the islands, diverting the salmon runs
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to the side channels. The other sections of the weir were of tripod
and picket construction and extended from the upper ends of the
islands to the mainland, the right-channel section being 230 feet
long and the left-channel section 550 feet long. Twenty-one count-
ing gates 18 inches wide and a boat gate 50 feet wide were built in
the weir. The boat gate was in the middle section near Left Island
and consisted of two booms carrying electrode chains, from which
the current could be shut off by a convenient switch while the boats
were passing through. The power house was on Right Island.

Only a few salmon ascended the river before the weir was in opera-
tion. Counting began on June 28, but it was not until July 2 that
the fish appeared in any numbers. For nearly 38 weeks thereafter
the run was continuously heavy except for one comparatively slack
period on July 12 and 13. On each of 2 successive days, July 8 and
9, more than 460,000 red salmon were counted, and the largest count
for any one day was 482,396, on July 17. At the close of August 5,
when counting was discontinued, the total number tallied was
5,064,014 red salmon, 5,753 kings, 1,020 chums, and 200 pinks. Rob-
ert Holcomb was in charge of the weir under the direction of Agent
Dennis Winn.

SALMON LIFE-HISTORY STUDIES

The investigation of the biology of the Alaska salmon was carried
on under the general direction of Joseph A. Craig, who spent some
time in Alaska during the summer, and advice and assistance were
had from Dr. Willis H. Rich, of Stanford University.

Because of the limitation of funds only three major projects were
actively continued—those pertaining to the red salmon at Chignik
and Karluk by Harlan B. Holmes and Joseph T. Barnaby, respec-
tively, and that dealing with the pink salmon of southeastern Alaska
by Dr. Frederick A. Davidson. The work at Chignik and Karluk
included a careful sampling of the runs of adult fish, and the under-
taking of additional experiments in which the small fish on their
seaward migration were marked by the removal of certain fins. In
southeastern Alasks studies of the pink salmon were continued to
determine the application of the parent stream theory to the life
history of this species. A full report of the investigations is pub-
lished in a separate document.

OBSERVATIONS ON THE ESCAPEMENT OF SALMON

Continuing a policy that has been demonstrated to be of value in
formulating regulations necessary to prevent depletion of the salmon
fishery, members of the Bureau’s ﬁef)d force carefully observed the
salmon runs throughout the 1932 season and subsequent to the close of
commercial fishing operations. Most of the important streams in all
districts were visited, and reports show that conditions in general
were good, the escapement of all species fully meetin% the require-
ment of law that not less than 50 percent of the run shall be permitted
to escape to the spawning grounds.

Soutgeast Alaska—In the southern and north Prince of Wales
Island districts the run of pink salmon was considerably later and the
fish were less abundant than in 1931, but the distribution to the
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streams was more even. A most encouraging feature was the marked
improvement in the size of the spawning fish, as compared with those
that ascended the streams in 1930. The peak of the run along the
Cape Fox shore was not reached until nearly the end of July, but
from that time until the close of commercia{ fishing on August 19
there was a steady run of good proportions. The largest and most
consistent run in the district occurred from the Percy Tslands north-
ward along the western shores of Annette and Gravina Islands to
Vallenar Rocks, and toward the latter part of the season pinks were
unusually abundant on the east shore of Prince of Wales Island and
along (J‘Kaveland Peninsula in Clarence Strait. Karta River, Mec-
Donald Lake, Thorne River, and other red-salmon streams had the
best escapement of red salmon they have had for years, while nearly
all streams were heavily seeded with chums.

Conditions on the west coast of Prince of Wales Island were essen-
tially the same as in the southern and north Prince of Wales Island
districts, except that the run of chums was larger. The escapement
of pink salmon was sufficient for proper seeding. A marked increase
in the number of red salmon was observed in this area, as well as
in Sumner Strait, Bradfield Canal, Ernest Sound, and contiguous
waters. The escapement of pinks in the last-named regions, although
not so generally satisfactory as in the more southerly streams, was
adequate except in a few places, while chums showed a marked
increase over 1931.

In the Icy Strait, western, and eastern districts pink salmon did
not appear in large numbers until late in July. Thereafter, how-
ever, they were abundant and all streams were well seeded. The
escapement of chums and reds was excellent, and the coho run was
above the average for recent years. The Yakutat district had a
generally satisfactory escapement of salmon in all spawning areas.

Prince William Sound and Copper River region.—From the in-
spection of spawning grounds in the Prince William Sound area it
appeared that the escapement of pink salmon this season was larger
than that for 1930, which was for the most part very satisfactory.
The Port Wells region, however, was again poorly seeded. A heavy
run of red salmon entered Eshamy Laie, and good escapements of
this species were reigorted also in the Copper River system, the
Bering and Martin Rivers, Eyak Lake, and most of the red-salmon
streams in Prince William Sound.

Cook Inlet.—In general, the escapement of all species of salmon
was good throughout the Cook Inlet area, contrasting strongly with
the inadequate and irregular runs of the previous year. With high
water in the streams during the greater part of the season, the fish
were able to reach many hitherto inaccessible spawning grounds.
An unusually heavy early run of reds occurred in some sections,
notably in the Kenai and Kasilof Rivers, and the escapement of this
species in Chinik Creek was more than 50 percent larger than in
1931. At the English Bay and Kalgin Island streams the escape-
ment compared favorably with that of previous years, but the run
was somewhat below normal in some of the streams south of Bluff
Point. Pinks and cohos were abundant in all parts of the district.
and the escapement of kings was well above the average in most of
the important streams harboring this species.
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Kodiak-Afognak district.—A considerable improvement was man-
ifest in the red-salmon run in many of the streams in the Kodiak-
Afognak region. Escapements of this species in Red River, and
Kaflia, Uganik, and Ugat Bays were much larger than in the pre-
vious year, but the Alitak and Karluk runs were lighter than usual.
A further increase was noted in the number of red salmon that
ascended Buskin and Eagle Rivers, as compared with former years.
Pink salmon were more abundant than in any even year since 1926,
although their arrival, as in other districts, was later than usual.
The coho run was normal, but chums were less numerous than for
several years.

Chignik.—The red-salmon run at Chignik was by far the largest
recorded since the counting weir was first established in 1922. Cohos
were not as numerous as in the previous year, but pink salmon were
more abundant than in any otﬁer season since 1926. The run of
chums was light and the fish were small.

Alaska Peninsula—Good runs of salmon entered the Alaska
Peninsula waters and virtually all spawning grounds were well
seeded. Chum salmon were aﬁundant in Herendeen Bay on the
north side of the Alaska Peninsula, and there were good runs of
reds at Nelson Lagoon and in Bear River. The weir counts at
Orzenoi and Morzhovoi Bays, on the south side of the peninsula,
showed an increase over previous years in the escapement of red
salmon. Ikatan Bay and Morzhovoi Bay were well stocked with
pinks and chums, and it was reported that streams between Kupre-
anof Point and Castle Cape also had heavy escapements of these
species. In Belkofski, Volcano, and Pavlof Bays the run of pinks
was heavy and chums fair. All spawning streams of the Shumagin
Islands were adequately seeded.

Bristol Bay.—In nearly all parts of the Bristol Bay district the
escapement of red salmon equaled or exceeded that of 1931, which
was one of the most satisfactory on record. The heaviest runs en-
tered the Kvichak and Naknek Rivers; seeding was normal in the
Egegik system, but was considered only fair in the Ugashik and
Nushagak areas. The Wood River region had a smaller escapement.
than any other section of the Bristol Bay district, but investigation
indicated a fair seeding of the spawning grounds.

HATCHERIES
EXTENT OF OPERATIONS

Salmon propagation in Alaska was continued at the Government’s
hatcheries at Afognak and McDonald Lake and at the priva,telK
iwﬂed hatchery of the Northwestern Fisheries Co. on Hugh Smit

ake.

During the year these hatcheries produced and liberated in Alaska
waters 58,304,212 young red salmon from the eges that had been
collected in 1931. Of this number 19,920,712 were from the Afognak
hatchery, 18,980,500 from the McDonald Lake hatchery, and 19,403,-
000 from the private hatchery at Hugh Smith Lake. At two of the
hatcheries the young salmon were released as fry, but at McDonald
Lake they were held and fed with salmon scrap that had been ob-
tained from nearby canneries and frozen at the cold-storage plant
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of the New England Fish Co. at Ketchikan without cost to the Gov-
ernment. Fingerlings nos. 2, 3, and 4 were released in Lake Mc-
Donald during the period from July to November, inclusive.

At the McDonald Lake hatchery there were received on March 8,
1932, for incubation, 50,000 eastern brook-trout egus, from which
36,000 no. 2 fingerlings were produced and distributed in_ various
lakes of southeast Alaska in the following September. The Mc-
Donald Lake hatchery also produced and liberated 317,000 pink-
salmon fry from eggs taken in 1931.

Egg collections in 1932 were as follows: At Afognak, 19,151,800
red-salmon eggs and 2,524,500 pink-salmon eggs; at McDonald Lake,
25,500,000 red-salmon eggs and 558,000 pink-salmon eggs; and at the
private hatchery on Hugh Smith Lake, 25,805,000 red-salmon eggs.

In October 379,904 eyed pink-salmon eggs and 3,010,650 eyed red-
salmon eggs were forwarded to Seattle from McDonald Lake, the
former for the State of Washington and the latter for Oregon, and
a shipment of 2,228,000 eyed pink-salmon eggs was sent from Afog-
nak to Seattle in November for the State of Washington.

Operations of Federal and private hatcheries in Alaska in 1932

Red or sockeye salmon

Location of hatchery

Salmon
F.ggs taken Eggs taken
in 1031 | lherated | "y g0
ALORTIBK . .o e cmace e cmaeaeaaaan- 23,054,720 | 19,920,712

1
McDonsld Lake 25, 000, 000 | 18, 980, 500 | * 28, 500, 000
Hugh 8mith Lake (Quadra).. -| 20,280,000 | 19,403,000 | 25, 895, 000

Tota). e 68, 334, 720 | 58,304,212 | 70, 546, 800

1 Also 2,624,500 gink-salmon eggs were collected, of which 2,228,000 in the eyed stage were shipped to
Seattle in November for the State of Washington.

? Also 538,000 pink-salmon eggs were coilected. Shipped 379,904 eved pink-salmon eggs and 3,010,650
eyed red-salmon eggs to Seattle in Qotober, the former for the State of Washington and the latter for Oregon.

HATCHERY REBATES

The owners of private salmon hatcheries in Alaska who are also
packers of canned salmon receive a rebate on license fees and taxes of
every nature on their catch and pack of salmon at the rate of 40
cents per 1,000 king or red-salmon fry liberated by them in Alaska
waters. In the fiscal year ended June 30, 1932, only one such private
salmon hatchery was operated—that of the Northwestern Fisheries
Co. at Hugh Smith Lake—and the rebate due on the 19,403,000 red-
salmon fry liberated there during the year amounted to $7,761,

GENERAL STATISTICS OF THE FISHERIES

The total nuinber of persons engaged in the fisheries of Alaska in
1932 was 20,122, or 2,455 less than 1n 1931. Fishery products were
valued at $25,028,920, a decrease of $8,565,832, or 25 percent, from
the preceding year. Of the total amount, 90.3 percent represented
the value of salmon products; 4.7 percent herring; 2 percent halibut;
1.8 percent clams; and 1.2 percent the value of all other fishery
products.
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Summary of persons engaged and produc\s of the Alaska fisheries in 1932

Southeast Alasks Central Alaska Western Alagka Total
Items
Number Value Number Value Number Value Number Value
PERSONS ENGAGED
10, 641
5,018
685
810
1,908
899
52
21
20,122
2, 208,053
4,241, 600
i d 16, 200
Frosh, 108 1000 . _ . . oo i ascmaaas do.--..y 1,096,913
Frozen, for 1000 - . . o ccmetaccacmm ool do-_..| 6,116,821 228,
Fresh, for halibut Bait .- - oo oo do--. 108, 900 368
Frozen, for hallbut bait . ..l do-... 50, 000 200
Dried and smoked. .._.... R PR 1 TR E ORI 06, 343
Smoked and packed i of) . .o oo oo cases.. 30 1,358
Fertilizer. oo oeeeo. -.pounds.. 500, 000 , 560 11,060
Ol e eerceccaceaca e emm e ————— gallons.. 22, 000 1,760 17,821 4,010 oo aaeee oo 39 821 8,770
11, 492, 501 428,126
2, 069, 795 64,926
3, 798, 210 33, 446
687, 605 14, 406
225 618, 880
900 14, 520
1,200 200
145, 470 5, 081
19, 218, 479 229,
505, 708 256,619
146, 345 3,471
19, 600 1,143
31,018 924
300 45

(49
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76,379 76,379
884 884
13,870 13,870
AT, 188 ||l 71,305 447,318
- I NN SN 100 50
51,044 | .. 8, 854 73,112
485 6,294 453 16, 744
7 8 1,108 1,008
Meat_ ... e cemecaes pounds.. 208, 436 113,678 1, 000 225 | Jecemaaeea 209, 436 113, 903
Whole inshell .. ... i icmeaaas do.._. 1,150 173 1,200 [+ 2N [ FR 2,350 23
Trout: :
26 117
582 458
6, 516 367
43,705 1,281
12, 240 192
30, 774 905
5,100 5, 100 857
Rockfishes:
FreSh e s do.... 762 ). 3% IR N AP ISP 762 18
Frozen ... i do... 2, 000 1 N N FUPI AU SN 2, 000 30
B2V PRI A 9,208,009 |.cocoonnnn.. 7,880,347 ... 7,940,564 | ... . . __. 1 25, 028, 920

! These figures represent the value of the manufactured product. It is estimated that the value of the catch,exclusive of whales, to the fishermen was approximately $6, 971.000.
The round weight of the salmon catch landed by the fishermen was approximately 452,536,000 pounds, and the corresponding figure for herring was about 127,578,000 pounds. The
figures given above do not include halibut livers, of which it is estimated there were about 500,000 Founds valued at $60,000 landed at Pacific coast ports in 1932; nor do the cod figures

include the offshore catch from waters adjacent to Alaska, which amounted to 3,639,265 pounds o
at ports of the Pacific Coast States.

dry-salted cod and 6,400 pounds of tongues, having a total value of $127,458, landed
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SALMON

Despite the fact that fishing effort was greatly curtailed in 1932,
with a marked reduction in the quantity of gear employed, the total
catch of salmon was larger than in the preceding year. This indi-
cates the generally satisfactory condition of the salmon runs in
virtually all localities. Red salmon were abundant in the Bristol
Bay region and in many sections of central Alaska, especially at
Chignik, where the fish were exceptionally plentiful. At Karluk,
however, the run of reds was below normal. For the Territory as
a whole, the only species on which the catch decreased was the pink
salmon, and undoubtedly the catch of this species would have {;een
much larger had operations not been affected by adverse market
conditions,

The total catch of salmon increased about 2 percent over that
for 1931. By districts, southeastern Alaska showed a decrease of
approximately 5 percent, while there were gains of 4 and 15 percent,
respectively, in central and western Alaska.

There was a decrease of about 37 percent in the number of fathoms
of seines and 24 percent in the number of fathoms of gill nets used
in Alaska in 1932, as compared with the previous year, while traps
decreased 28 percent.

CATCH AND APPARATUS

The total number of seines used in the salmon industry in 1932
was 331, of which 242 were purse seines and 89 beach seines., The
purse seines aggregated 39,795 fathoms of webbing and the beach
seines 10,955 fathoms. The number of gill nets used was 8,563,
having a total length of 197,996 fathoms. There were 150 driven
and 193 floating traps—a total of 343.

Southeastern Alaska was accredited with 193 seines, or a total of
34,455 fathoms, a decrease of 99 seines and 17,353 futhoms of web-
bing from the number used in 1931: also with 158 gill nets, aggre-
gating 12,125 fathoms, a decrease of 157 nets and 6,135 fathoms of
webbing; and with 22 driven and 171 floating traps, a decrease of
18 driven and 63 floating traps from the number operated in 1931.

Corresponding figures for central Alaska show 134 seines, or 15,520
fathoms, as compared with 257 seines, or 28,149 fathoms, in 1931;
1,499 gill nets, or 63,105 fathoms, as compared with 1,826 gill nets,
or 82,523 fathoms, in 1931; and 127 driven and 22 floating traps,
as compared with 177 driven and 25 floating traps in 1931.

In western Alaska, 4 seines, or 775 fathoms of webbing, were
used, a decrease from 1931 of 3 seines and 830 fathoms of webbing.
There were 1.906 gill nets used, or an aggregate of 122,766 fathoms,
a decrease of 457 nets and 38,076 fathoms of webbing. One driven
trap was used in this district, as compared with 2 in 1931.

Seines caught 14 percent of the salmon taken in 1932, ¢ill nets
28 percent, and traps 55 percent, while lines and wheels took the
remaining 3 percent.



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1932 35

Percentage of salmon caught in each Alaska district, by principal forms
of apparatus

Southeast Alaska Central Alaska Western Alaska

Apparatus
1931 1932 1931 1932 1931 1932
22 20 28 15 5 5
2 2 9 10 92 90
73 74 63 £ 3 PO N
3 L 30 PR U PN AP
........................................ 3 5

The total catch of salmon in 1932 was 75,683,575, an increase of
1,834,893, or about 2 percent, over the number taken in 1931. The
central and western districts showed gains of 912,093 and 2,584,803,
respectively, while there was a decrease of 1,662,005 in southeast
Alaska. By species, the catch of cohos increased 67,333, chums
2,982,648, kings 202,049, and reds 3,748,923, while the catch of pinks
decreased 5,166,082,

Salmon taken in 1932, by apparatus and gpecics, in each geographio section

of Alaska
Southeast | Central ‘Western
Apparatus and species Alaska Alaska 'Alaska Total
Belnes:
Coho, or silver 86,775 7,711 94, 486
Cham, or keta 2,012, 563 312,876 2,374,138
Pink, or humpback 3,961,808 | 2 555, 108 6, 516,916
King, orspring....._......._. - 38 700 6, 708
Red, OF S0CK@Y®- __ .o acciaeacaeaaeanne 378, 041 670, 916 1, 952, 664
4 X7 I 6,439,475 | 3,547,320 958,017 | 10, 944, 812
G1ll nets:
Coho, or 8lIVer. . ... iiiicicae. 143, 202 1586, 980 4,753 304,935
Chum, orketa.._..._ ...... - 12,024 64,321 | 1,533, 284 1, 609, 629
Pink, or humpback 73,805 552, 281 215,472 841, 648
King, or spring....._..... 25, 963 79, 228 98,723 203, 914
Red, orsockeye. ... .. i 339,629 | 1,671,051 | 16,051,235 | 17,961,015
Total. e cieimiccemaan 594,713 | 2,423,861 | 17,003,467 | 20,922, 041
Traps:
Coho, OF SIlVer. - oo et ceaeeeen. 565, 234 632,670 {- - coeoneen- 1,097, 004
Chum, or keta. .- ..o 3, 509, 147 1,133, 057 1,807 4, 704, 201
Pink, or hurapback ... ... o .. 18, 569,897 | 10,307,172 |.coeoenoo.o 28, 877, 069
King, orspring...._.. L. ... 4,847 47,948 550 63, 351
Red, or sockeye.. ... .o 934,305 | 6,087,513 82, 747 0, 984, 655
B 7Y S 23, 643, 520 | 18, 008, 360 65,300 | 41,717,180
Lines: )
- Coho, or silver 504, 105 |. 504, 1905
Kipg. or spring 505,747 | .. 595, 747
Total. .. el 1,180,042 |. oo 1, 189, 942
Wheels:
Chum, or keta . ... ... coovio e et e 887, 000 887, 000
King, orspring... .. ..o e e 22, 600 32, 600
B2 DS NSURUR IUSN I 909, 600 900, 600
Total:
Coho,orsilver_ ... . ... 667, 361 4,753 2,001, 520
Chum, or keta. .. 3, 7 1,510,254 | 2,470,980 9, 574, 968
Pink, or humpback. 13, 414, 561 215,472 | 36,235,633
1

King, or spring... , 885 127, 890 882,320
Red, orsockeye. .. .. cocoeiiiciiiaeiaaa.. 8,220,480 | 17,017,580 | 26,800, 134

Grand total. ... 31,867,650 | 23,079, 541 | 19,836,384 | 75,683, 578
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CANNING

CHANGES IN CANNERIES

Two canneries in southeast Alaska that had been closed in 1931—
the Douglas Island Packing Co.’s plant at Douglas, and the Wrangell
Narrows Packing Co.s plant at Scow Bay—were reopened and
operated under lease by the Ellson Packing Co. and O. Nicholson,
respectively. Libby, McNeill & Libby leased the Kake cannery of
the Alaska Pacific Salmon Corporation and operated it in lien of
its Taku Harbor plant, which was destroyed by fire. In the spring
the United Salmon Packers, Ine., bouggt the Skowl Arm plant,
which they had operated under lease in 1931, and changed the
corporate name to gkowl Arm Packing Co.

s in the previous year, joint operations were carried on by a
number of plants for purposes of economy. With few exceptions
such arrangements involved no change in business organization.
The Standard Packing Co. was formed to carry on the joint opera-
tions of the Pioneer Sea Foods Co, and the Shepard Point Packing
Co., the canning being done at the latter’s plant at Shepard Point.

A new organization, the Strand-Jensen Fisheries, purchased and
operated the plant of the Cordova Packing Co., at Cordova. The
salmon and clam cannery at Kukak Bay, which had been leased for
several dyears by the Seashore Packing Co., was taken over and
operated by the Pioneer Packing Co. The lkatan plant of the
Pacific American Fisheries was reopened. At the close of 1931 the
New England Fish Co. relinquished its lease on the Knight Island
cannery of the Prince Packing Co. The plant remained idle during
the year. H. C. Bennett purchased the cannery of the Toman Pack-
ing Co., at Anchorage, which has not been operated since 1930.
Operations of the floating cannery I/nternational at Sand Point
were carried on by the Alaska Pacific Salmon Corporation, instead
of under the name of Unga Fisheries Co.

NEW CANNERIES

One new cannery, built in July by Harry W. Crosby on the west
side of Chignik Lagoon, was in operation during part of the season.
A small gack was prepared by Bert Heglund at a hand plant on
Halibut Bay, but this plant has not been included in the list of

canneries.
CANNERIES NOT OPERATED

A considerable number of plants were not operated in 1932, In
addition to the Taku Harbor }i)lant of Libby, McNeill & Libby and
the West Coast Canning Co.’s plant at Tuxedna Bay, both of which
burned down before the salmon-canning season began, 31 plants
that had been operated in the preceding year were closed in 1932.
The Kustatan Packing Co. resumed operations but was engaged
chiefly in canning clams and put up very little salmon; therefore it
is not included in the list of salmon canneries. Much of the canning
machinery of the Karheen plant of Libby, McNeill & Libby has
been removed, and it is probable that the cannery will not be re-
opened. It has therefore been dropped from the list, as has the
floating plant Esther of the North Pacific Fisheries Co. Other idle
canneries are as follows:
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Southeast Alaska:

Alaska Pacific Fisheries_____ ______ _ ______________. Burnett Inlet.
Boca de Quadra.
Chomly.

Funter Bay.

Alaska Pacific Salmon Corporation_________________ Pybus Bay.

Rose Inlet.
Tenakvee,
. . Loring.
Alagka Packers Assoclation_________________________. Wrangell,
Alagka Sanitary Packing CO__ oo e Cape Faushaw,
Columbia River Packers Association____._______._____ Lake Bay.
Hetta Yacking Co oo . Coppermount.
Hoonah.
Hoonah Packing Co - _______________________. {Gambl er Bay.
Iwersen Packing CO— - ooe Ketchikan.
Libby, McNeill & Libby oo oo Klawak.
‘The Nakat Packing Corporation_____________________ Ketchikan.
. Chatham.
Ketchikan.
New England Fish Co_ . _____.__ Noyes Island,
Yakutat,

Boca de Quadra.
Dundas Bay.

Northwestern Fisheries CO— o oo ____ Hunter Bay.

Kasaan,

Santa Ana.

Shakan.

Excursion Inlet.
Pacific American Fisherles_______ . __________________ Ketchikan.

Port Walter,
Peril Straits Packing Co___.________ _______________ Todd.
Petersburg "acking Co-_______________ . _________. Petersburg.
The Stuart Corporation (floating plant)_____________. Ketchikan.

Central Alaska:
Alaska Pacific Salmon Corporation__________________ Drier Bay.
Alaska Packers Association.. . ________________ Kasilof.
Blue Island Packing Co_ . __________ Blue Fox Bay.
Columbia River Packers Associatlon________. ________ Chignik.
W.G. Culver____ Point McManus.
Farwest Fisheries, Inc_...__________________________ Anchorage.
Gustan & Vogel_____ ——— - -~ Point Possession.
Kadlak Fisheries CO oo _____ Shearwater Bay.
Katmal Packing Co__—______________________________ Uzinki.
Kenai River Packing COwc e ___________ Kenai.
New England Fish Co- _ o ______. Cordova.
A. N Nilson_________ o Portlock.
North Coast Packing Co.— . ____ ______________. Ninilchik.
. Chignik,

Kenal.
Northwestern Fisheries Co__ . ___.________________ Oreca.

Uyak.

Bering River.
Pacific American Fisherles.______________.___._..____. g:nl;ﬁ’(\\%?(v?nlet.

Valdez.
Charles W. Pajoman_ o ___________________ Iron Creek.
Pioneer S8ea Foods Co- . Eyak Rliver.
Point Possession ¥Fish Co— o ______________ Point Possession.
Port Willlams Packing Corporation_.____ . _____._____ Port Willilams,
Prince Packing Co___ . Drier Bay.
Redoubt Bay Packing Cooeee o ___ . _____ Redoubt Bay.
8an Juan Fishing & Packing Co__.__________________ {%‘égg}kBﬁ:&.
Shepard Point Packing Co - Port Ashton,
Harvey J. Smith________ JE R West Foreland.

Spur Fish Corporation ———— ——- Nikishka Bay.

37
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Central Alaska—Continued

Sunset Packing Co— - _____________________

Toman Packing Co

Jake Young
Western Alaska:

Alaska Packers Association
Columbia River Packers Association

Northwestern Fisheries Co._____________________

Red Salmon Canning Co.________________________

TOTAL CANNERIES OPERATED

FISHERIES

Otter Creek.
Anchorage.

Kenal.

Naknek River.

{

Do.
Naknek River,

Naknek River.

Port Chatham.

Nushagak Bay.
Ugashik River.

Three Saints Bay.

Nushagak Bay.

There were 87 canneries operated in Alaska in 1932—31 in south-
east, 34 in central, and 22 in western—which is 9 less in southeast
17 less in central, and 3 less in the western district than in 1931, a

net decrease of 29 phnts

The Associated Fishermen of Alaska, Inc.,

operated the floating cannery Santa Flavia in both the central and
western districts, but it is included in the total of western Alaska

only.

Companies that canmed salmon in Alaska, number and location of canncries
operated, and number of traps owncd by each, 1932

{New canneries indicated by (*)]

! Traps only were operated, the fish being packed at other canneries.

] Canneries Traps
Company . |
Nt‘)’e':‘ I Location Driven| F ;g:” Total
|
Southeast Alaska: Ketchik 2
) etehikan.. _.__._...| 2 |........
Alaska Pacific Salmon Corporation........ 2 {pon Mﬁ.ﬂwp _________________ 18 lg
Annette Island Packing Co_............... 1| Metlakatla.. . ... L . 4
Astoria & Puget Sound Canning Co..__... 1| Excursion Inlet. . .- 8 8
Bayview Packing Co..._._. ... ........_.. 1 Klawak . .o oo oo
Beegle Packing Co___.._........... . 11 Ketchikan. 1 2 3
Demmert Packing Co ... ... ........ ‘ 1l Klawak . ... ..
Diamond K Packing Co_.______...._._.__.. 1, Wrangell (ﬂnming)..._
Ellson Packing Co___._._._..____.____..... ! 1 ‘ ]Ii)auzl{a;, i
X R . ay of Pillars .
Fidalgo Island Packing Co..._.._.._.__._. | 2 {Ketchlknn _____
Haines Packing Co........._._..._........ 1, Letnikof Cove; ______________________
P.E Harris& Co.__._._..__..._......_ .. 1 | Hawk Inlet 7 7
Hood Bay Canning Co. .. ______...__._.__. 1| Hood Bay........ . 4 4
Icy Straits Fisheries, Inc. .. U 1 | Idahe Inlet (Aoating) .| .. .. .| cooeofioeas
Independent Salmon Canneries, Inc. ... - 1 helchxknn _________________________
Ketchikan Packing Co___... ... ... ) I O o Y 4 4
Erulxz____l___ - 15 15
. . . 160
Libby, McNeill & Libby..._...oc._.. 4 fjdeorke Inlet. i : 1
l Yakutat_ ... o .lii ol ceceeaeaaen.
!Il{idden Inlet_.........|._....... fa [
Nakat Packing Corporation, The__...____. 3 |yUnion Bay.........._.l._..___. 8 8
|Watertall .72 7220 0001000 10 10
O.Nicholson. ... ___..__.... ... 1| Scow Bay.._._.. 1 1 2
{Boca de Quadra ! 1 2 3
Northwestern Fisherles Co.... ...........l... .. {Hunter Bay'.._. s 2 2
Kasaan to_ . ... .0 ..o... 2 2
Pyramid Packing Co., Inc ................ 1| Sitka. oo 4 4
8ebastian Stuart Fish Co__._.__.._._.._._. 1 Tyee ... ...l 7 7
Skowl Arm Packing Co._ .. ... ......... 11 8kowl Arm___._.____ ... .. 3 3
Superior Packiug Co. .. 1| Tenakee. ... ... ..._.|......_. 5 5
Ward’s Cove Packing Co 1| Ward Cove_.. ... |._._.._. 3 3
Wrangell Packing Corporation. _._._...... 1 Wrangell ... ... Lol oo eeees
Central Alaska:
Alaska Pacific Salmon Corporation...._... 1 i;;ndkpoint (floating). . 2
itak ... .. 4
Alaska Packers Association.___......_..... 3 {Chignik.. 2
Karluk. .. 4
Alaska Year-Round Cannerfes Co_...__._. 1! Seldovia._._.__._..._. 4
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Companies8 that canned salmon in Alaska, number and location of canneries
operated, and nurnber of traps owned by each, 1932—Continued

[New canneries indicated by (*))

Alaska-Portland Packers Association
Alaska 8almon Co............ ...
Associated Fishermen of Alaska, Inc
Bristol Bay Packing Co...................
Herendeen Bay Consolidated Canneries. ..

Libby, M¢eNeill & Libby

Nakat Packing Corporation, The
Pacific American Fisheries .
Red 8almon Canning Co._..._....____.._..

——

=y ——

— a

2 |{

Nushagak Bay._.
Ugashik River. ..
Naknek River..._
Nushagak Bay...
Wood River
Nushagak Bay (float-

ing).
Kvichak Bay
Herendeen Bay
]I;'Igegik River...

Koggiung_ ..
Libbyville
Lockanok

Canneries Traps
Company
. Nﬁ’er;' Location Driven| F ilg:t Total
Central Alaska—Continued Alitak . .
N Alitak____._.._......| 4.
Alitak Fish Cooooooooooeeo e 2 | ray T
Anderson Mercantlle Co., Inc._._. 1| Deep Creek._...._....
Assoclated Fishermen of Alasks, Inc 1| False Pass__........_.
Columbia River Packers Association. .. _..|........ Chignik t. .. __..____.
Cook Inlet Packing Co.........__. 1} Beldovia_ __..._.____..
Copper River Packing Co. .. 1| McClure Bay________.
Harry W. Crosby.._.___..__. 1| Chignik *. ...
H.J.Emard_______.___. 1] Anchorage. __..__._.__ 2
Farwest Fisherles, Inc........... ... ... d.cooo.. ... do. Lol 2 | 2
Fidalgo Island Packing Co 1| Port Grabam._.._._..__ [ A PO 7
Glacler Packing Co........ 1| Cordova (Boating).. .| ... .| ... .. _....
QGrimes Packiug Co.. 1) Usinki. .o feioi..
P. E. Harris & Co.... 1 8
Kadiak Fisheries Co......... 1 5
Kenal River Packing Co..... .o ... . .cco.... 3
Libby, McNeill & Libby.. .. 1 18
Ninilchik Packing Co_...... 1 1
North Coast Packing Co_. .. ..............._... 2
Northern Light Packing Co. 1 e
Northwestern Fisheries Co..aeo._ . . .ac|loceneen. g
Pacific American Fisheries. .. 1 '3’
Pioneer Packing Co......... 2 {Kukak Bay.
Premier Salmon Co......._.... 11 OrcalInlet...
Albert & Josie Sandvik............ 1| Uganik Village.
E.8andvik.. . ... .. ... 1 %wsnsoll;s C
; \ vans Bay....
8an Juan Fishing & Packing Co.____ 1 {Uganlk Bay ..
Seward Fisheries, Inc.............._. 1) Seward.......
Shelikof Packing Co._....._.._.._.___. 1! Zachar Bay. _
Shumagin Packing Co........___._____.._. 1| Squaw Harbor.
Snug Harbor Packing Co.._.__...._.__.____ 1 | Snug Harbor. _
8tandard Packing Co...................... 1 | Shepard Point .
Strand-Jensen Fisheries Co._...._.__._.... 1| Cordova._..._.
Uganik Fisheries, Inc_......._ ... ... .. 1] Uganik. ... ... ...
Western Alaska:
Egegik River_ ___..___|.... .. |....... ...
Kvichak Bay (2).
Alaska Packers Assoclation.._._........... 7 {Naknek River (2)..

1 Traps only were operated, the fish belng packed at other canneries.

LOSSES AND DISASTERS

Reported property losses in the Alaska fisheries in 1932 amounted

to $223,978. The largest single item was the Taku Harbor cannery
of Libby, McNeill & Libby, which was burned on May 9, the loss of
buildings, fishing apparatus, and boats amounting to $144,400. The
salmon and clam cannery of the West Coast Packing Co. at Polly
Creek on the west shore of Cook Inlet was destroyed by fire in the
latter part of May, before the salmon-canning season had begun.
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The loss was $7,000. Other losses consisted chiefly of launches, scows,
trap frames, and miscellaneous fishing gear.

In addition to the foregoing, the Lake Bay cannery of the Colum-
bia River Packers Association, which has been idle since 1930, was
considerably damaged by fire on June 20.

Thirteen lives were lost—3 in southeast Alaska, 5 in central, and 5
in western Alaska. In the southeastern district 1 fisherman and 1
shoresman were drowned and 1 fisherman met death by accident.
One fisherman in central Alaska was drowned, 1 died of disease, and
1 was killed by accident; 1 shoresman died of disease and 1 committed
suictde. In western Alaska 1 fisherman was drowned, 1 died of
disease, and 1 by accident; 1 shoresman was drowned and 1 died of
disease.

STATISTICS

In 1932, 87 canneries were operated in Alaska, 29 less than in 1931.
Employment was given to 15,738 persons, as compared with 18,158
in 1931, a decrease of 2,420. White employees decreased 1,492; na-
tives, 7; Japanese, 189: Filipinos, 746; and miscellaneous (Kanakas,
Puerto Ricans, and Koreans), 32; while Chinese increased 13;
Mexicans, 13; and Negroes, 20.

The total pack of canned salmon was 5,254,483 cases, valued at
$21,715,801. This was a decrease of 149,256 cases, or about 3 percent,
from the pack of 1931, and a decrease in value of $7,380,491, or 25
percent. The output in southeastern Alaska decreased from 2,538,936
to 2,208,053 cases, or 13 percent; and in central Alaska from 1,681,554
to 1,624,598 cases, or 3 percent; while in western Alaska there was
an increase from 1,183.249 to 1,421,832 cases, or 20 percent, In
Alaska as a whole the pack of reds increased from 1,694,278 to
2,103,081 cases, or 24 percent; kings increased from 51,867 to 69,526
cases, or 34 percent; and chums from 533,856 to 820,556 cases, or
about 54 percent; while pinks decreased from 2,953.860 to 2,113.145
cases, or 28 percent; and cohos from 169,878 to 148,175 cases, or 13
percent.

Data are included in the following tables to show comparison of
the 1932 pack with the average for the 5 preceding years, 1927 to
1981, by cases of each species and by districts. Three species—reds,
chums, and kings—show a gain over the 5-year average, while cohos
and pinks show a decline. By districts the packs in southeast and
central Alaska each decreased 5 percent, while that in western Alaska
increased 86 percent, making a net gain of 3 percent over the 5-year
average.

Persons engaged, wages paid, and operating units of Alaska salmon oanning
industry, 1932

Southeast | Central Western
Items Alaska Alaska Alaska Total

PERBONS ENGAGED

Fishermen:

Whites. .. cecacecccmcamcaccaan 3,170
Natlives 1,647
J alranese 1
Filipinos. .. []
Mexicans 3
Miscelianeous ! 2

Total 4,829

1 Kanakas, Puerto Ricans, ete.
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Persons engaged, wages paid, and operating units of Alaska salmon canning
industry, 1932—Continued

Southeast | Central Western
Items Alaska | Alaska | Alaska | Total
PERSONS ENGAGED—continued
Bhoresmen:
Whites...c...cooceae.. B 1,032 981 1,449 3,462
Natives. . . 1,278 504 94 1,878
Chiness.. . 128 180 369 677
Japanese. _. . 333 188 258 7
Filipinos._. ) 752 663 550 1,965
Mexicans._ .. _.__._..._. R 5 28 854 887
Negroes. .. . . . _...._...... . ) S T 51 52
Miscellaneous ... _._......... 2 1 16 19
Total. oot eeeaans _——- 8, 631 2, 543 3,641 9,715
1,128
62
8
1
1,184
7,758
3, 583
682
..................... 779
Fillipinos. ... _..a.... 757 664 550 1,071
Mexicans. . 8 28 854
Negroes. ... . ccceececeunennanaan ) B O 51 52
Miscellaneous ! 2 3 16 21
Grand total ...l 5, 206 4,404 5, 949 15, 738
Wages pald shoresmen. . ... ... __ . , 061 $074, 400 | 81,345,627 | $3, 284,997
Wages paid transporters. . oo .. ... 8175, 526 $1903, 716 $130, 274 $490, 516
OPERATING UNITS
Plants:
Shore cannerles. . .. ..oenoooe oo 29 32 21 82
Floating cannerfes:
OWer Ve8S8l8. . .. ocee e 1 1 1 3
Net tonnage._ 56 1,760 1,424 3, 40
Barges. ... eeeieael 1 ) I IR ]
et tonnage 488 389 |.cecearannan 877
Total plants operated 31 34 22 87
Vessels: -
Power, over 5 ton8._ . ... 208 136 80 424
Net tonnage. ... - ..ccerevieonoocaaoan. 3,874 5, 201 24, 043 38,118
Launches ... . ...l 72 274 27 3873
Powerdories_ . ..o il. 17 21 3 41
Gill-net boats. - ... ... 25 81 1,001 1, 087
Selneskiffs. ... ... .l 41 140 8 184
Other rowboats and skiffs 496 640 162 1,807
Lighters and scows_.__. 145 190 117 452
Housebosats . .. e icccicceoaan 12 4 29 45
Piledrivers . ..o ieicacai. 18 25 14 87
Pilepullers. . ... 2 . ) O, 5
RigEINE S00WS. ..o enricmeraemceececccaaann 19 [ 1 P, 25
Apparatus:
Purseselnes. . ... ceooa e o 189 48 3 240
Fathoms. .o eeeimc i ccccccraaan. 34, 055 4, 900 675 39, 630
Beachselnes. ... . ... oocoooiii el 4 78 1 83
Fathoms. ... ieccccaccceann 400 10, 160 100 10, 660
Gillnets. ... ecimeeieaaas 157 1,404 31,282 2,933
Fathoms. ... iccecmmmimeaemacccaamnes 12,075 02, 925 112, 760 187, 750
Traps, driven ... i 2 127 150
Traps, Aoating . ... eocreaeoo el 171 22 [, 1083

! Kanakas, Puerto Ricans, etc.

1 Includes 288 stake nets of an average Jength of 25 fathoms each, used in the Bristol Bay area.
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Output and value of canned salmon in Alaska in 19321

Southesst Alaska| Central Alaska | Western Alaska Total
Product
Cases ! Value | Cases | Value | Cases | Value | Cases Value
Cobho, or silver:
Ys-pound fiat. . ... 3,4231  $21, 540) 19 $123 3,4420  $2t,663
1-pound fiat.. - 1, 763 8,818 ... 1, 763 8,815
1-pound tall 81,8562 334,780 60,655 244, 066 142,970 580, 737
Total. oo 87,038 365, 144] 60,674 244,189 148,175| 611,215
Chum, or keta:
li-pound flat.______.___. 624, 2,406( . .\ ____ . __ .. 624 2,496
l-pound tall....____..__. 578, 81911, 609, 798| 147,410 408,523 93,703 267,629 819, 932 2, 285, 951
Totalo .o uoeo ... 579, 443(1, 612, 205| 147, 410] 408,523 93,703| 267,028 820, 556| 2, 288, 447
Pink, or humpback:
Le-pound flat.. ... ... 8, 747 31,787 419, 1,878 e 7, 166] 33, 665
l-pound tall_.__.____.___ 1,372, 2504, 331,8661 723,632]2, 238, 803)  10,088] 32, 628[2, 105, 979 6, 603, 207
Total. .. cae .. 1, 379, 006{4, 363, 653; 724, 05112, 240, 681 10, 088I 32, 628,2. 113, 145, 6, 636, 962
Kinog, or spring:
/z-pound Bt 509 4, 684 9,745 73, 647 1,450 11,8721 11,713 90, 003
1-pound flat.. 4, 691 27,423 8,121 61, 1,988 13,082 14,800 101, 548
l-pound tall ... __.___. 18, 424/ 81.8()0I 14,436)  62,029) 10,153} 43,931 43,013) 187,760
Total .. _....o..o.... 23.624| 113, 907; 32,302 106, 736 13,600t 68,665 60,526) 379,308
Red, or sockeye: ‘
J-pound fiat________ ... 14,278] 110,8021 33,408 278, 254 23 184) 47,707
1-pound flat_ . 13, 421 91, 263 54,495 353, 140] 7,608 47,043 75,524 492, 346
l-pound tall___..______ .. 111, 43) 503, 186, 72,%03 039, 03411, 208, '547 7, 286, 064|1, 979, 850(10, 918, 283
Total. ... ... ...... 138, 942 795, 250 66() 161(3, 870, 4281, 303, 978[7 334, 191(2, 103, 08111, 799, 869
Grand total . ___.._.__. 2, 208, 063|7, 250, 2491, 624, 598{0, 760, 657(1, 421, 832(7, 704, 995|5, 254, 483(21, 715, 801

! Cases containing !4-pound cans have been reduced one half in number, and thus, for the purpose of
affording fair comparison, all are put upon the basis of forty-eight 1-pound cans to the case.

Output of canned salmon in Alaska, in casecs, 1927 to 1932*

BY SPECIES
i !
| Percent.
[ ageofin-
Ciease or
or 5-
Product 1927 | qez | 192 | 930 | 931 | year | 1s32 | 01832
period, pared
1927 -3¢ with 5
year
average
Coho, or silver:

W-pound flat... ... . T SR R Ll | T4 —100. 00
1a-pound flat 10, 105 13, 4ux| 7, 880 18, 808 9, 962 12,051 3,442 ~71.44
l-pound flat. ... .. 15, 047 5, 84(0), 6, 730 5, 928 2, 902 7, 289 1,7631 ~75.81
l-pound tall ... .. _.. .. 227 892 79,285 157,346] 307,317, 157,014 225, 77 142 970 —36.67
Total ___ .. - 255 044 208, 823) 171,058 ';'12 422 16‘) 8"% 245. 185 148,175] —39.57

Chum, or keta: (i R i T

Ly-pound flat.._ ... .. . 9,414 5, 057 4, 961[ 8, 384 4,242 6,412

I-pound flat 1, 449, 4. Lo 35 207

L-pound tall oo .. [ 490, uw] 990, 724 8.;9 551' 591, 550 529 579) 693, 653
Total . __.............. | 07, 72| v9n, 78| 804, mzl 599, 934|533, 856) 700, snz 820 56] +17.18

1 The number of cases shown has been put upon the commmon basis of forty-eight l-nound cans per case.
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Output of canned salmon in Alaska, in cases, 1927 to 1982—Continued

BY SPECIES—Continued

Percent-
age ol in-
. crease or
A;’o‘;'gfe decrease

Product 927 | 1028 | 1929 | 1980 | 1931 | year | 1932 |0 193,

period, ;,3:3'

1927-31 with 6

year
average
Pink, or humpback:

{-pound flat.__. I 1,13 ... 222 ... —100. 00
Y4-pound flat. . 40,473] 44,762] 81,004| 46,524] 52,656 7,166 —86.39
1-pound flat. 6, 189 3,910 4, 8687 4, 410 6,808 ........ —~100. 00
1-pound tall. 2, 740, 580(2, 522, 9853, 101, 400|2, 902, 920(2, 524, 728|2, 105,979 —18.59
Total_ _.. ... ... . 420, 2, 787, 242(2, 571, 657|3, 188, 534|2, 953, 8602, 584, 4142, 113, 145| —18. 24

KinF or sprin
14-pound at 10, 528, 11,7821 16,320 17, 840; 13, 208 13, 836, 11,713 —15.98

i-pound flat__ 11,371 14,854| 26,808 23,684 16,721] 18,688 14,800 —20.80
1-pound tall 48,492| 27,523) 28,979 18,306{ 21,838) 29,085/ 43,013[ +47.99

Total . oo, 70,301 54,150 72,107} 50,022 51,867 61,689 60,526 +12.70

Red, or sockeye:

$dpound flat. ...l | 370 4|ee.....| —100.00
14-pound flat. _ 88,874| 80,063| 100,138 110,605 58,178| 89,371| 47,707] —46.62
1-pound flat. || a7 87, 001 75,326 62,072] 41,002 64,834] 75524 +416.49
l-pound tall.___._......_. 1,173, 5501, 771,931|1, 514, 465| 677, 567|1, 595, 098|1, 346, 522|1, 970, 850| +47.03

Total eoooooeaaaan 1,320, 105(1, 948, 0041, 680, 927| 851, 5141, 694, 278}1, 500, 801i2, 103, 081; +40.13

Grand total..._........ 3,572, 128|6. 083, 903;5, 370, 150|5, 032, 328'5. 403, 739]5, 002, 451|5, 254, 483| +3.18

BY DISTRICTS AND SPECIES

|
Southeast Alaska:
Coho, or silver........... 114,970t 145,770 97,847| 155,652 88,455 120,530 87,038 —27.79
Chum, or keta. ... o 224,433 570,219] 200,797 283,478 274,248| 328,635 579,443. +76.32
Pink, or humpback. 588, 201|2, 142, 8358(1, 542, 61512, 300, 876|2, 013, 4421, 719, 432|1, 379, 006! —19. 80
King, or spring.... - 8,03) 5, 522 7, 000 8, 939 14, 896/ 8,478 23,624 4178.65
Red, or sockeye. .. ....... 116, 468 106, 798| 162,952] 221,241 147,895 151,071 138, 942 —8.03

Total . oo e 1,052, 1932, 971, 147(2, 101, 211|2, 977, 286/2, 538, 9362, 328, 155(2, 208, 053] —5.16

Central Alaska:
Coho, or silver........._. 138,034 152,360( 71,330] 173,3521 81,331 123,281{ 60,674 —50.78
Chum, or keta. ___ J| 253, 107| 377,857| 487,774 284,751 193,053| 321,327 147,410 -—54.12
Pink, or humpback . 817, 535] 643, 330(1, 025, 652 859, 761| 940, 418 857,340 724,051 ~—15.56
King, or spring__.. 43,470 35,086, 35, 661 32, 060 27,509 34,765 32,302 ~7.08
Red, or sockeye.......... 318,864 430,572 464,086 268,621 439, 158 382, 259| 660, 161| <72 70

Total «oeeoeeeaaeen 1, 571, 103{1, 639, 165(2, 084, 503|1, 618, 545|1, 081, 654|1, 718, 972|1, 624, 508|  —5.49

Western Alaska:

Coho, or sflver._._... 40 493 2, 779) 3,418 92f 1, 364 483 —66.08
Chum, or keta..__ 30,003) 47,708 75,941 31,705/ 66,885 50,401} 93,703} 4-85.91
Pink, or humpback. 14, 946! 1,074 3,300 18,797 __...... 7,641 10, 0B8] +32. 02
King, or spring.... .| 18,800 13,601 29,446 20,923 9,372] 18,446 13,600] —28.27
Red, or sockeye.._ ...._... B84, 8631, 410, 7241, 072, 880 361, 652}1, 107, 230 067, 472/1,303,978| +34.78
Total ... _.o....c.... 948, 832|1, 473, 601|1, 184, 445] 436, 4951, 183, 24911, 045, 324|1, 421, 832 +36. 02

Grand total..........-. 3, 672, 1286, 083, 9035, 370, 1595, 032, 326(5, 403, 730|5, 092, 46115, 254, 483| +3.18
i
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Relative importance of each gpecies of camned salmon 1ithin each district
in 1932

Red Total, all

District Coho Chum Pink King spocles

Percent | Percent | Percent | Percent | Percent | Percent
3.9 1.1 6.3 100. 0

28.2 62.5
9.1 4.6 2.0 40.6 100.0
6.6 7 1.0 91.7 100.0
15.6 40.2 1.3 40.1 100.0

Relative importance of each district in the production of each species of salmon
canned in 1932

Total, all

District Coho Chum Pink King Red spoecles

Percent | Percent | Percent | Percent | Percent | Percen
88.7 8 85.2 34.0 .

A 70. 6.8 42.0

41.0 18.0 .3 48,4 31. 4 30.9

.3 11.4 .6 19.6 62.0 7.1

TOtAl e e ceeeceaaea 100.0 100.0 100.0 100.0 100.0 100.0

Average annual price per case of forty-cight 1-pound cans of salmon, 1922

to 1932
Product 1922 | 1023 | 1024 | 1925 | 1026 | 1927 | 1028 | 1929 | 1930 | 1931 | 1832
$5.74 [$6.83 | $9.72 | $8.40 | $8.51 [ 87.12 | $7.59 | $8.26 [$6.51 | $4.12
465|468 4.44| 5.01) 5.47| 6081 5.35) 3.60|3.10] 2.70
4.8 (493| 628 £30| 687| 6.50] 6.06| 4.17 (346 3.14
8.56 880 1191|1037} 11.25 | 11.13 | 11.92 | 13.32 | 9.40 | 5.48
9.27 {9.63|13.12) 9.80 | 1208 | 9.41|10.71 [ 12.57 | 9.20| 5.61

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 1931. 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 which pack fish caught both in Prince
William Sound and in the Copper Eiver area or at various plants
in southeastern 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

Brigtol Bay.—The Bering Sea shore, east and north of the Ugashik River.
Port Moller and Hercndeen Bay.—Port Moller, Herendeen Bay, and Nelson
Lagoon,
CRENTRAL ALASKA

Ikatan-Shumagin Islands.—False Pass, lkutan Bay, King Cove, and the
Shumagin Islands,

Chignik.—Canneries located at Chignik,

Kodiak-Afoynak Islands.—Kodiak, Spruce, and Raspberry Islands.
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Cook Inlet.—The shores of Cook Inlet.
Prince William Sound.—Extends from Resurrection Bay to Point Whitshed.
Copper and Bering Rivers.—Extends from Point Whitshed to Bering River.

SOUTHEASTKRN ALASKA

Yakutat and Dry Bay.—Extends from 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 Btrait-Frederick Sound.—Both shores of Chatham Stralt and its
bays from Point Augusta to Cape Ommaney, and through Frederick Sound and
its bays northward to Taku Harbor, including Kake,

Sumner Strait-Dizon Hntrance.—Extends southward from Petersburg and
eastward from Port Beauclerc to Cape Chacon and Dixon Entrance, and in-
cludes all canneries on 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 1932, by districts?

I Per-
centage

of in-

District Coho | Chum | Pink | King | Red Total [ S8

crease

from

1931
Cases Cases Cases Cases Cases Cases

Bristol Bay. ..o ceeiiiiiaraaaeo 463 | 88,206 10,088 | 12,778 |1, 225, 618 |1,337, 163 | 4-19.43
Port Moller and Herendeen Bay.__...{____._... 5,407 [ ..__.. 822 78, 84,670 | +33. 11
Ikatan-Shumagin Islands.____.._.__ q 9774 | 79,732 | 104,537 ) 4,308 | 238,788 | 527,190 | 459.53
Ch{fnlk ........................ 2,808 4,917 43, 839 142 | 153,111 | 204,907 {4135.19
Kodiak-Afognak Islands........ .| 4,541 ] 23,135 | 254,760 473 84,908 | 367,817 { —36.28
CookInlet..___._.....__._ || 32,635 8,317 23,806 | 17,912 87,932 168,602 | 4-21.88
Prince William Sound.... 10, 826 , 207, 108 1,370 26,659 | 279,273 | —40.01
Copper and Bering Rivers_____._._.. | ___..__.|...... .| _...._... 8, 007 68, 793 76,800 | —7.27
Yakutat and Dry Bay.... 17, 870 362 7.717 | 4,909 21,175 52,033 | —22.10
Icy 8trait-Lynn Canal._...._._._.. o] 22,085 | 182,785 | 238,281 5,820 54,540 | 503,500 | —15.86
Chatham Strait-Frederick Sound..._.. 16,773 | 114,336 | 231,184 | 1,037 10,562 | 373,802 | —37.73
Sumner 8trait-Dixon Entrance....... 21,197 | 170, 540 | 709, 494 295 36,166 | 037,692 [ +9.97
Waest coast, Prince of Wales Island___ 9,113 | 111,440 192,330 | 11, 554 16,499 | 340,936 | —18.95
Total .ol 148,175 | 820, 556 2, 113, 145 | 69, 526 |2, 103, 081 |5, 254, 483 —2.76

1 Pack reduced to the basis of forty-eight 1-pound cans per case.
MILD CURING

The production of mild-cured salmon in Alaska in 1932 was con-
siderably larger than in the preceding year despite the continued
downward trend of prices. King and coho salmon were abundant
on all major fishing grounds, and mild-curing operations were carried
on throughout the season without any loss of time by strikes among
the fishermen. Eighteen plants in southeast Alaska and two in the
western district were engaged in the industry. The reports of these
companies, together with the census of the trolling fleet by the
Bureau, show a total of 1,221 persons employed.

The total output of mild-cured salmon was 4,434,400 pounds, valued
at $461,504, an increase of 1,118,600 pounds in quantity, but a de-
crease of $172,249 in value, as compared with the production of 1931.
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Persons engaged, wages paid, and operating units, Alaska salmon mild-curing
industry, 1932

South- | West- South- | West-
Item east ern | Total Item east ern | Total
Alaska |Alaska Alaska |Alasks
PERSQONS ENGAGED OPERATING UNITS
|| Plants:
887 | " Bhore. ... ........... 15 2 17
Floating:
Barges. ... ........._. L1 P
N 913 toTnalze.ﬁ ....... 720 {....... 720
otal plants oper-
ated...._... .. .. 18 2 20
Vessels:
3 127 Power, over 5 tons 152 182
10 16 Net tonnage. ... 1,218 |....... 1,218
2 Launches......_ 1 580
------ 1 Gill-net boats_ . ______.___{..__.... 11 11
------- Rowbhoats and skifta. . 158 | ... 1568
13 146 Lighters and scows__ R 3 3
A Houseboats. . _......_.... 2 2
pparatus:
_______ 17
i6 10 d}u 1 1-17. TP EARRPORIN 13 13
10 2
35 1,221
Wages paid shoresmen . . ... |§08, 005 $1,323 ($99, 328
Wages paid transporters..._| $8, 188 |$1,177 | $9, 363

Produots of Alaska salmon mild-curing industry in 1932

Southeast Alaska | Central Alaska | Western Alaska Total
Products
Pounds Value |Pounds| Value ( Pounds | Value Pounds | Value
Coho, or silver......._. 1 249, 600 $9, 422 1'17, 600 $660 |.........]oo..oo_._ 3 267,200 | $10, 082
King, or spring......... 43,002,000 | 436,613 |....o__|-o_..._. $175,200 | $14,809 | 8 4, 167, 200 | 451, 422
Total . _..._._._.. 4, 241, 600 : 446,035 | 17, 600 660 | 175, 200 14,800 | 4, 434, 400 | 461, 504
1312 tierces. 3 334 tierces. § 219 tierces.
122 tierces. 44,090 tierces. ¢ 5,200 tierces.

PICKLING

A sharp decline in the output of pickled salmon in Alaska in 1932
may be attributed to the fact that large stocks were carried over from
the preceding year and that low prices prevailed throughout the
season. Of the commercial producion, somewhat more than one half
came from the western district, where a number of the canneries
put up salt salmon in addition to their canned product. Two opera-
tors—F. Kruse on the Dorothea, which was used chiefly in the
herring fishery, and ¥. D. Harris on the Lottie Bennett—engaged
in the pickling of salmon at the mouth of the Kuskokwim River,
where the total output amounted to 175 barrels, chiefly of chums
and red salmon.

Eighty-nine persons were engaged in the industry, a decrease of 54
from the number employed in 1931. The total output was 305410
pounds, valued at $20,629, as compared with 1,141,200 pounds, valued
at $108,508, in 1931—a decrease of about 73 percent in quantity and
80 percent in value.
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Persons engaged, wages paid, and operating units, Alaska salmon-pickling

industry, 1932

Southeast| Central | Western
Ttems Alaska | Alaska | Alaska Total
PERSONS ENGAGED
Fishermen:
WhIteS. o oo eaeeime—ee———aaaas 3 13 14 30
Natives - i meeiemmiieeieee | 5 10 15
05 Y 3 18 % 45
Bhoresmen:
Whites. e iccieeeece-camicaeneana- ) B P 2 8
Natives. .o emiceiie e eecmccc e 18 18
Mot e eeeeeaas ) S PO, 20 21
Transporters:
L1317 TRy SRR R RO U R Uy PRSRpR SRR SRR 22 22
JAPABNESO. .« . e eeicieeccieceacmmmeee e ieaeam e e aan 1 1
B X1V DR P . 23 3
Grand total. ...l 4 18 67 89
‘Wages paid shoresmen. ... . .ieiiieiiiecnerfeaiceca e $3, 250 $3, 250
OPERATING UNITS
Plants:
] 1T L R 2 11 4 17
Floating:
Salling vessel ... s 1 1
Net tonnsage. ......... 496 496
Total plants operat. ] 18
Vessels:
2 4
62 76
3 6
1 8
5 [}
e 5
3 7
1 2
2
165
6
208
33 39
1,120 1,35
2 2
Products of Alaska salmon-pickling industry in 1932
Southeast Alaska | Central Alaska | Weatern Alaska Total
Bpecies
Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value
Coho, orsilver............... 800 $32 15,825 $046
Chum, or keta. ... 17, 588 678 17, 885 678
Pink, or humpback. . 1, 800 72 1,800 72
King, or spring. ... _ 24,750 1 2,32 28, 400 2, 547
Red, or sockeye....._........ f 8,675 | 243,800 | 16,886
Total .. ... 16, 200 840 | 117,275 | 7,900 | 171,935 | 11,780 | 305,410 | 20,629
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FRESH SALMON

The fresh-salmon business was largely incidental to the mild cur-
ing of salmon and was carried on only in southeast Alaska. Two
dealers, whose chief product was fresh salmon, gave employment to
6 white shoresmen. The output consisted of 1,091,359 pounds of
kings valued at $70,415 and 4,554 pounds of cohos valued at $159,
a total of 1,095,913 pounds valued at $70,574, against 768,619 pounds
valued at $55,918 in 1931—an increase of approximately 43 percent
in quantity and 26 percent in value.

The foregoing figures do not include the fresh salmon sold to hali-
but boats for bait, which is shown under miscellaneous salmon

products.
FREEZING

The production of frozen salmon was incidental to other fishery
activities in southeast Alaska, where G cold-storage plants are lo-
cated. Two companies whose chief output was frozen salmon gave
employment to 20 white shoresmen. No production of salmon fil-
lets was reported this season. The total output of frozen salmon
in 1932 was 6,116,921 pounds valued at $226,204, as compared with
6,182,917 pounds valued at $411,815 in 1931.

Products of the frozcn-galmon industry in 1932

8pecies Pounds Value Species Pounds Value
Coho, orsllver._.._..__.._.. 3,883,223 | $131,000 || Red, or sockeye.._........... 400
Chum, or keta...... .- 247,909 5, 300
Pink, or humpback 54, 670 547 Total. . e 8, 116, 921 228, 204
King, or spring....-........ 1,030, 719 80, 343

DRIED, SMOKED, AND OTHER MISCELLANEOUS SALMON PRODUCTS

A few cases of smoked salmon packed in oil were prepared in
southeast and central Alaska, and small quantities of kippered and
dried salmon were reported also from the latter district, all of which
production was incidental to other fishery operations. The sale of
salmon to halibut boats for bait was reported by a number of oper-
ators, chiefly in southeast Alaska. In the ﬁsKery of the Yukon,
Tanana, and Kuskokwim Rivers, which is carried on principally by
natives, 2,390,000 pounds of chum salmon were dried, valued at
$96,258, and 2,064 pounds of canned smoked salmon were prepared.
valued at $430. In this western distriet 11 whites and 670 natives
engaged in the fishery, and the apparatus used consisted of 281
wheels, 578 gill nets of 8.276 fathoms, and 50 rowboats and skiffs.
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Production of dried, smoked, and other misccllancous salmon products in
Alaska in 1532

Boutheast Alaska | Central Alaska | Western Alaska Total
Products
Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value
Dried:
Coho, or silver. .. .coooc|imurmmaiafonnannas 250 $13 | |ecceeoo 250 $13
Chum, or keta - 225 10 12, 390, 000 {396, 258 (2, 390, 225 | 96, 288
Pink, or humpback 95 b2 RN EUR 95 2
Total o oveiaeiccannas 570 25 |2, 390,000 | 96, 258 {2, 300,570 | 96,283
Kippered: King, or spring....|. ... ... .].......- 200 60 .. ... ). 200 80
Smoked and packed in oil:
King, or spring.......... 1, 40 $288 1,838 640 2,064 430 5, 040 1,358
Fresh, for bait:
Chum, or ket8.......-..- 76,400 [ 170 {oeonemsofeemreacfioocoecaeoaeaae 76, 400 170
Pink, or humpback. ... 32, 500 160 7, 600 b PR P, 40, 100 198
Total. e 108, 900 330 7, 600 38 |ieeeeeea e 1186, 500 368
Frozen, for bait:
Pink, or humpback.__.... 50, 000 b\ 1IN PR FNIIPN (ROIPRRPUIPRIN PPN 50, 000 200
Grand total. ......._... 160, 340 818 8, 906 763 2,302,004 | 96,688 |2, 662,310 | 98, 269
BYPRODUCTS

One plant in southeast Alaska prepared salmon byproducts, giv-
ing employment to 12 white shoresmen, and two salmon canneries in
central Alaska manufactured salmon o1l and fertilizer as an adjunct
to their canning operations. The total production was 847,285
pounds of fertilizer, valued at $11,060, and 39,821 gallons of oil,
valued at $5,770; as compared with 1,585,288 pounds of fertilizer,
valued at $29,094, and 54,980 gallons of oil, valued at $12,312, in
1981—a decrease of about 47 percent in the amount of fertilizer and
28 percent in the quantity of oil.

HERRING

An outstanding feature of the herring fishery of Alaska in 1932
was the abundance of fish in the Kodiak area, which yielded by far
the largest output of Scotch-cured herring of any Alaska district.
The Prince William Sound area likewise increased its production
over the preceding year, showing a substantial gain in the output
both of pickled herring and of meal and oil, although but two plants
were in operation during the season. In southeast Alaska the out-
put was somewhat larger than in 1931, but there was a sharp de-
crease in western Alaska, where the herring were less plentiful and
of smaller size than in former years. The herring industry, like
other branches of the fisheries, was affected by the prevailing low
prices, and notwithstanding the gain in volume of production, the
total value of the products was considerably lower than in 1931,

The floating plant Donna Lane, formerly owned by the Utopian
Fisheries, Inc., and the Rosamond, which had belonged to the North
American Fisheries, were operated in the Kodiak-Afognak district
by new companies, the Oceanic Fisheries, Inc., and San Marco Fish
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Co., respectively. A number of small floating plants also were oper-
ated in various localities.

In southeast Alaska 18 concerns handled herring in 1932, a de-
crease of 2 from the number engaged in the previous year. Of these,
4 were cold-storage plants handling frozen herring for bait and 8
%perated pounds to provide fresh bait herring to the halibut fleet.
y il‘l'e concerns engaged in the saltery and reduction business, as

ollows:

Arentsen & Co________________ ______ .. Big Port Walter,
Buchan & Heinen Packing Co__ - ___ . _______.__________. Port Armstrong.
Northwestern Herring Coo__ _________________________.___. Port Conclusion.
Port Walter Herring & Packing Co______________________ Saginaw Bay.

Storfold & Grondahl Packing Co-_________________________ Washington Bay.

Thirteen concerns engaged in the herring fishery in central Alaska
in 1932. The operations of 1 company were incidental to clam
canning, 1 firm handled only herring for bait, 2 produced pickled
herring and by-products, and 9 engaged only in saltery operations.
The more important operators in the district were as follows:

Salteries:
Apex Fish Co- . n Kodiak.
Davidl Buvick- o ______.. Shuyak Strait.
Johnson Fisheries Co__ . ________________. Port Willlams,
Kodiak Herring Co. (floating plant) .._________ Kodiak-Afognak district.
Ness Fish Co. (floating plant) _________________. Malina Bay.
Oceanic Fisheries, Inc. (floating plant) __.______ Kodiak-Afogmak district..
Charles W, Pajoman_ ___-___ . _____.__________ Raspberry Island.
San Marco Fish Co. (floating plant) - ________ Amee Bay.
Charles L. E. Svendsen_.____._________________._ Shuyak Island.
Saltery and reduction plants:
Chatham Strait Fish Co._______________________ Crab Bay.
Port Benny Packing Co._ . ___________ Evans Bay.

The chief operators in the western district were the following, all
of whom prepared Scotch-cured herring:

Austnes & Rod__.___________________________________ Unalaska.
Campbell & Dougal _______________________ . _______ Dutch Harbor.
Jordan Columbus__ . ___ 0.
Andrew Conrad______________________ _____________._ Golovin Bay.
Golovin Bay Packing Co_.______ .. Do.

Ed Jacobsen & Co . _._ Dutch Harbor.
¥. Kruse (floating plant) _________ Do

Northwestern Herring Co___ Akutan'.
Olaf Olsen__ . Dutch Harbor.

Biological studies of the Alaska herring were continued by Dr.
George A. Rounsefell and two assistants in southeast Alaska.

STATISTICAL SUMMARY

Eight hundred and nineteen persons engaged in the Alaska her-
ring industry in 1932, as compared with 730 in 1931. The number
of plants decreased from 29 to 27. Products of the fishery were
valued at $1,173,158, a decrease of $54,738, or approximately 4 per-
cent. from 1931, when the total value was $1,227,896. Scotch-cured
herring increased from 8,011,050 pounds in 1931 to 12,793,225, or
about 60 percent. Herring for bait decreased from 7,607,797 pounds
to 6,486,815 pounds, or about 15 percent; meal increased about 21
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percent in quantity, but decreased approximatelg 16 percent in value;
v

and oil increased about 16 percent in quantity
cent in value.

it decrcased 32 per-

Personsg engaged, wages paid, and operating units, Alaska herring industry, 1932

Southeast| Central | Western
Item Alaska | Alasks | Alaska | Total
PEIRSONS ENGAGED
Fishermen:
hites. . oL 202 108 32 343
Natlves. .o cmceceai e ] 18 20 4“4
Total . oo eceeieaon et 208 127 52 as7
8horesmen:
WhteS. . cecce e eeeaa 154 173 20 347
Natives. . el 16 61 77
Total . e e s 154 189 81 42
Transporters: Whites. _ ..o mm e 2 [} 8
Grand total .. e icamcmm e 362 318 139 819
‘Wages pald shoresmen. ..o oo $63,882 | $63,401 | $11,216 | $138, 499
‘Wages palid transporters. . .. ..o ccoue oo eicaaaas $1, 000 $2, 117 3,717
OPERATING UNIT8
Plants:
£ 1T0) ¢ - Oty S U 5 7 10 2
Floating—
Power vessels ... --cocenie oot 3 1
Net tonnage 1, 556 85 1,621
Salling vessel.... ) N P, 1
Net tonnage...... R L P, 985 | ... 085
Total plonts operated. ... ... . 5 11 11 27
Vessels:
POWer, OVer 5 t0NS. oo e b 34 21 2 57
Net tonnage... 997 485 36 1, 518
Launches. ..... 2 1 8 9
Power dories. . . - oo e 2 2
Gill-met boats . . et 8 8
Beine skiffs..._.......... 4 10 1 36
Other rowboats and skiffs. 19 10 19 48
Lighters and scows...... 2% DS I 2
Pllodrivers. oo e ieee et 1 ) N N 2
Apparatus:
Purse sefnes.. . _....ccoocooaooo- S e e iaas 34 18 | 50
Fathoms.._.... 7,984
Gillnets_.__..__.. 88
Fathoms.._... 2, 480
Pound sefnes.___...... 2
POUndS. - o meeie e el 20
Products of Alaska herring industry in 1932
Southeast Alaska | Central Alaska | Western Alaska Total
Item
Pounds ' Value [ Pounds | Value | Pounds | Value| Pounds | Value
Fresh, for bait... ... ... 2, 808, 2101825, 4 993, 000| $7,056(. - ccevoofoniaaan 3,709, 210{ $33, 440
Frozen, for bait_ .. _____._..... 2,087,605 14,496 ... . . ... 2,687,605 14, 406
Plcklo&, for food: Scotch cure..| 2 680, 8261127, 808| 8, 342, 1501400, 832{1, 770, 250380, 650| 12, 793, 225 618, 830
Roused for food (bloater 8t0cK) |- cev-vmnoafocrmaoofoceaconafaaan 422,900 14, 520 422,000 14, 520
8pleed. ... ..ol B 1, 200, 200
Drysalted.....___...___...... 145, 47 5, 091
Meal. . .o iraaaane 16, 208, 179|183, 888/ 3,920, 300! 46,008 ... .| ... 19, 218, 479| 229, 406
Lo | I, 115, 432, 713|211, 818{2 3, 360, 105| 44,801 ... ..|-.__... 318, 792, 818| 256, 619
Total. ..o .. 38, 908, 732i563,6m 16, 618, 555|409, 207(2, 338, 620!110, 261! 57, 860, 907]1, 173, 158

1 2,057,695 gallons.

448,014 gallons.

1 2,505,709 gallons.
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HALIBUT

Anticipating continued unsettled market conditions, members of
the Fishing Vessel Owners Association at the beginning of the 1932
season adopted a system of voluntary curtailment of fishing effort
in an attempt to stabilize prices at levels that would permit the oper-
ation of their vessels at a reasonable profit and at the same time pre-
vent the building up early in the year of large stocks of frozen
halibut to become a detriment to the fresh-halibut market as the sea-
son advanced. The restrictive measures were stringent, calling for
a number of lay-off periods aggregating about 2 months for each
vessel in the association. As these measures were well supported,
their object would probably have been attained but for the unforeseen
abundance of halibut on the fishing grounds. Notwithstanding the
curtailed operations, the catches were larger than in 1931 and the
prices were the lowest recorded for many years. The amount landed
st Alaska ports, however, showed a sharp decline, as the bulk of the
catch was transported direct to Seattle from the fishing banks.

Halibut livers became an important source of revenue to the fisher-
men in 1932, in some instances providing the only profit gained on a
fishing trip. Several large pharmaceutical concerns purchased the
Livers through halibut buyers in Alaska and Pacific coast ports.

The International Fisheries Commission, under the direction of
Dr. William F. Thompson, continued the life-history studies of the
Pacific halibut. The Canadian vessel Zapora was chartered by the
commission to transport its staff of scientific investigators to points
along the British Columbia and Alaska coasts, where collections of
halibut eggs and larvee were made and investigations of the general
trend of the fishery were carried on. Important regulations were
promulgated by the commission, effective February 13, 1932, dividin
the waters into four areas, limiting the catch in specified areas, an§
requiring that all registered vessels engaged in halibut fishing should
be licensed by the commission and should make statistical report
thereto.

In the Alaska fishery statistics are included only the output and
operating units of the Alaska 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. There were 459 persons
engaged in the industry in 1932, as compared with 946 in the preced-
ing year, and the products totaled 13,552,296 pounds, valued at
$493,052. Landings of halibut in Alaska totaled 4,562,988 pounds,
valued at $134,652. In 1931 the landings of the Alaska fleet were
20,425,633 pounds, valued at $1,352,687, while landings in Alaska
totaled 9,626,118 pounds, valued at $608,480. Thus the decrease in
fares of the Alasll:a fleet was 6,873,337 pounds, or approximately 34
percent in quantity and 64 percent in value, while landings at Alaska
ports decreased 5,063,130 pounds, or about 53 percent in quantity
and 78 percent in value from the preceding year.

These statistics are compiled from data collected by the Interna-
tional Fisheries Commission and by Bureau agents. The amount
of halibut livers landed by the Alaska fleet was not reported, but it
was stated that there were altogether about 500,000 pounds of halibut
livers, valued at about $60,000, landed at Alaska and Pacific coast
ports during 1932 by American vessels.
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Persong engaged, wagesg paid, and opevating units, Alaska halibut indusiry, 1932

Items Total Items Total
PERSONS ENGAGED OPERATING UNITS

Vessels:
Fishermen: Whites. ... ... ... ....._._ 452 Power, over Stons.. . ... .......... 78
8horesmen: Whites......._......_....._. 7 Net tonnaee__....... ..coecoone. 1,490
— Launches_....___. .-- 19
Total. .. el 450 |! DOTIeS. - oo coccmra e 78
Skates of Jines... ... .o oiciiiacaooon 2,318

Weg 8 paid shoresmen. ... ............... $1,432

Products of the Alaska halidbut fishery in 1932

Boutheast Alaska Central Alaska Total
Products
Pounds Value | Pounds | Value Pounds Value
Fresh (includinglocal). ... ....____.. 11,478, 568 | $427, 181 13,933 $045 | 11,402,501 | $428,128
Frozen. ool 2,051, 785 84, 366 8, 000 560 2, 059, 7956 64,928
Total. oo, 13, 630,363 | 491, 547 21,933 1,505 | 13, 562, 208 493, 052

COD

Cod-fishing operations from shore stations in Alaska have been
comparatively unimportant for several years and in 1932 they were
still further curtailed. Onlg 24 persons (15 whites and 9 natives)
were reported engaged in the industry, a decrease of 23 from the
number employed in 1931. About one half of these operators were
in the Shumagin Islands region, a few were located at Squaw Har-
bor and Unalaska, and the remainder belonged to a native commu-
nity enterprise at Nikolski. Products of the fishery were as follows:
146,345 pounds of dry-salted cod, valued at $3,471; 31,018 pounds of

ickled cod, valued at $924; 19,600 pounds of stockfish, valued at
1,143; and 300 pounds of tongues, valued at $45—a total of 197,263
ounds, valued at $5,583, as compared with 414,898 pounds, valued at
23,650 in 1931.

In addition to the foregoing, cod fishing was carried on as hereto-
fore in Bering Sea by an offshore 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. The
Wawona (413 tons) was again used by the Robinson Fisheries Co.,
the Sophie Christenson (570 tons) was operated in place of the
C. A. Thayer that had been used in 1931 by the Pacific Coast Codfish
Co., and the Louise (328 tons), Beulah (339 tons), and William H.
Smaith (496 tons) were operated by the Union Fish Co. The halibut
vessels Dorothy and Helgeland also were engaged in the cod fishery
for part of the season. Products of the offshore fishery were
3,639,255 pounds of dry-salted cod, valued at $127,362, and 6,400
pounds of tongues, valued at §96, a total of 3,645,655 pounds, valued
at $127,458, as compared with 3,352,011 pounds, valued at $220,129 in
1931, - The offshore fishery employed 135 persons, or 12 less than in
the previous year.
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WHALES

Only one whaling station—that of the American Pacific Whaling
Co. at Port Hobron—was operated in Alaska in 1932. Four steam
whalers were used, and employment was given to 107 whites and 7
natives. Two hundred and seventy whales were taken, of which 60
were finbacks, 128 humpbacks, 78 sulphur bottoms, 2 sperm, and 2
right whales.

he products of the whale fishery were 736,011 gallons of whale
oil, valued at $76,379; 7,208 gallons of sperm oil, valued at $884;
722 tons of fertilizer from meat, valued at $9,025; and 323 tons of
bone fertilizer, valued at $4,845,a total value of products of $91,133.

CLAMS

In 1932, as in the previous year, the clam industry was less affected
by falling commodity prices than were other branches of the Alaska
fisheries, and the pack of clams increased considerably. Several
new operators entered the field, the most important of which were
the Strand-Jensen Fisheries Co., of Cordova, and the North Pacific
Packing Co., Inc., of Seldovia. Although some packing was done
at Aniakchak and on Cook Inlet, where operations had not been
carried on for a number of years, and although there was a good
production from the Kodiak district, particularly from the mainland
shores from Kukak Bay to Snug Harbor, the bulk of the output
came from the long-established beaches in the vicinity of Cordova.
In the last-named region digging was so intensive that it became
necessary to close the season June 25, instead of July 15, in order
to prevent depletion.

Employment was given to 697 persons, of whom 572 were whites,
109 natives, 12 Japanese, and 4 Filipinos. The output consisted of
71,395 cases, containing 1,756,776 pounds (1,754,472 pounds of razor
clams and 2,304 pounds of butter clams), and 100 dozen clams in the
shell, with a total value of $447,368. Of the canned product, 1,185,042

ounds were from the vicinity of Cordova, 316,770 pounds from the

odiak district. 241.536 pounds from Cook Inlet, 12,948 pounds from
Aniakchak, and 480 pounds from southeast Alaska. The total out-

ut shows an increase of about 59 percent in quantity and 43 percent
1in value above that for 1931, when clam products amounted to
1,108,002 pounds, valued at $312,457.

Products of the Alaska clam industry in 1932

Item Cases Pounds Value
Minced:
4-0UNCe CANS (48 10 CASB) . . oo e e cm oo ccemme e eama————————- 100 1,200 $780
Yapound cans (48 tocase) . .. ... 68,029 | 1,606, 206 412,392
10-ounce cans (48 tocase) . ........_. 3,068 91, 980 22,382
12-ounce cans (48 tocase) . _......... 137 4,032 1,008
1-pound ¢ans (48 10 CASB) . - - oo eee oo cecaececceeca 152 7,208 1,004
‘Whole:
14-pound cans (48 10 CASO) . — - _oenoec o e eaceeamccac e eme—ee 144 3, 458 1,433
1-pound €an8 (48 0 CBIO) . < < weocacacccccccmeacaccreanaacacaaromene 867 41,616 { . 8,171
Ot e tcmciececemem————an 71,396 | 1,766,776 447,318
Fresh, in shell, 100 dozen. .. ... i iicecccacefie——————- 240
Grand total . . . ecciemcceee]ieaeiaean 1,757,016 447,368
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SHRIMP

One new concern—the Stikine Sea ¥ood Co., at Wrangell—in
addition to the two that operated during the previous year, engaged
in the shrimp industry in southeastern Alaska in 1932. The Northern
Sea Food Co. again produced a small quantity of shrimp meat at
Cordova, in central Alaska, where operations are still in the experi-
mental stage.

The number of persons employed in the industry was 133, of whom
24 were whites, 76 natives, 1 Chinese, 18 Japanese, 10 Filipinos, and
4 Mexicans. Products consisted of 299,436 pounds of shrimp meat,
valued at $113,903, and 2,350 pounds of fresh shrimp in shell, valued
at $233, a total of 301,786 pounds, valued at $114,136. Comparable
figures for 1931 show a production of 460,050 pounds, valued at

$184,447.
CRABS

In southeastern Alaska crab products were prepared by the North-
ern Sea Food Co. at Petersburg, by the Stikine Sea Food Co., which
was engaged primarily in the shrimp industry, at Wrangell, and by
0. H. Wood at Hoonah. Those that handled crabs in central Alaska
were the Alaska Sea Products, Inc., the Northern Sea Food Co., and
Ed Pfister, all at Cordova. Empioyment was given to 87 whites,
11 natives, 4 Filipinos, and 1 Mexican. Products consisted of 66,453
pounds of cold-packed meat, valued at $16,744; 1,106 dozen crabs in
the shell, valued at $1,098; and 223,536 pounds canned (760 cases of
1-pound cans and 7,794 cases of 1/2—¥ound cans, 48 cans to the case),
valued at $73,112. The total value of products in 1932 was $90,954, as
compared with $42,066 in 1931, an increase of 116 percent.

JAPANESE VESSELS IN BERING BEA

For the third successive season the catching and canning of spider
crabs was carried on in Bering Sea by Japanese interests. In 1932,
as in the previous year, the floating cannery Nagato Maru was en-

aged in the industry, operating off the north coast of the Alaska

eninsula from the vicinity of Amak Island to Port Moller, and well
outside the Territorial waters of Alaska, for a period of about 4
months, beginning in the early part of May. Two auxiliary motor
vessels, the Kasuga Maru ancf, Ige Maru, both of less than 50 tons
accompanied the cannery ship, and 10 small fishing boats were used
to work the crab nets.

The Nagaio Maru carried a crew of about 45 men and about 400
persons employed in the fishing and canning operations. It was
reported that about 9,000 crabs were caught daily and that the total
pack during the season was about 83,000 cases (ninety-six 15-pound
cans to the case). The supply ship Seiten Maru visited the vessel
from the 18th to the 20th of June, delivering various supplies and
taking aboard a cargo of the crab catch for transportation to Japan.

TROUT

A negligible amount of trout was reported by commercial fishery
operators in Alaska in 1932. The output in the southeastern dis-
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trict was prepared by companies engaged primarily in other lines,
while in central Alaska three operators handled fresh and frozen
trout, giving employment to six white fishermen. The products from
both districts were as follows: Dolly Vardens, 4,582 pounds fresh,
valued at $458, and 5,922 pounds frozen, valued at $360; steelheads,
594 pounds frozen, valued at $7, and 26 cases (1,248 pounds) canned,
valued at $117. The total production of both species was 12,346
pounds, valued at $942, as against 87,530 pounds valued at $7,202 in

1931.
MISCELLANEOUS FISHERY PRODUCTS

Several species of fish of minor commercial importance are taken
in small quantities, chiefly in connection with the halibut fishery, and
are landed at ports of Alaska and British Columbia and at Seattle.
Such products landed in Alaska in 1932 were as follows: Sablefish,
43,705 pounds fresh, valued at -$1,281, 12,240 pounds frozen, valued
at $192, and 30,774 pounds pickled, valued at $905; rockfishes, 762
pounds, fresh, valued at $18, and 2,000 pounds frozen, valued at $30;
and smelt, 5,100 pounds fresh, valued at $357. The last-named prod-
vet was from central Alaska and the others were from the south-
-eastern district.

FUR-SEAL INDUSTRY

PRIBILOF ISLANDS
GENERAL ADMINISTRATIVE WORK

In the calendar year 1932, 49,336 fur-seal skins were taken on the
Pribilof Islands, of which 89,490 were from St. Paul Island and
9,846 from St. George Island. On St. Paul Island 32,029 sealskins
were blubbered in the course of curing operations. The killings
were confined as far as possible to 3-year-old male seals, and an ade-
.quate number of these animals was reserved in order to provide for
the future breeding stock. Attention was given to the management
of a herd of blue foxes on both St. Paul and St. George Islands, and
in the 1932-33 season 1,143 pelts were obtained.

Work was continued on the construction of a community house
and Government house on St. Paul Island and of additional build-
ings needed for the proper conduct of the sealing industry. Some
extension of improved roads was made, which will expedite the
transportation of sealskins from the killing grounds to the villages
for curing and packing.

The Navy Department detailed the U.S.S. Sirius to transport the
general supplies for the Pribilof Islands and to bring out the season’s
take of sealskins on the return trip to Seattle. Smaller quantities
of freight were transported between Seattle and the islands by the
Bureau’s power vessel Penguin.

The U.g. Coast Guard maintained a patrol in Bering Sea and
other waters of the North Pacific for the protection of the Pribilof
Islands fur-seal herd. Two vessels of the Bureau participated in
this work during the spring migration of the herd, and two others,
while policing the region, made investigations regarding the reestab-
lishment of the sea otter in Alaskan waters.
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Two public auction sales of sealskins were held in 1932, from the
proceeds of which payment was made, as heretofore, to the Canadian
and Japanese Governments of their respective shares under the pro-
visions of the fur-seal treaty. The United States’ share of fur-seal
skins taken by the Japanese Government in 1932 was received at
St. Louis in December.

TRANSPORTATION OF SUPPLIES

Through the cooperation of the Navy Department, the U.S.S.
Sirius transported the major portion of the general supplies required
for the Pribilof Islands. The vessel sailed from Seattle on July 22,
with 1,045 tons of general supplies, 1,365 tons of coal, 109,605 board
feet of lumber, 27,000 shingles, and 5 passengers for the Bureau, and
arrived at the islands on July 30. The Sirius left the islands on
August 12, carrying a cargo of 49,337 fur-seal skins, miscellaneous
freight, and 3 passengers for the Bureau. Seattle was reached on
August 19.

Six minor shipments of supplies, aggregating 1,000 tons, were
forwarded to the islands on the PPenguin during the year.

POWER VESSEL  PENGUIN "

Since the power vessel Penguin was first put into service it has
proved of great value in the Bureau’s work at the Pribilof Islands.
In addition to carrying shipments of supplies, chiefly perishable
toodstuffs, from time to time, it has transported to and from Seattle
employees who have been engaged in the fur-seal work at the islands,
as well as persons in the naval radio service there. It has also been
used in interisland work and in the transportation of natives from
villages on the Alaska Peninsula for temporary labor in the sealing
industry.

At the beginning of the year the Penguin was at Seattle under-
going minor repairs and a general overhauling. Five round trips
were made between that port and the Pribilofs in 1932, and a sixth
was begun in December. The dates of the voyages north were as
follows: January 19 to February 11, April 19-30, June 11-21, Au-
gust 1526, October 2-14, and December 10, 1932, to January 5, 1933.
Return trips from the Pribilofs to Secattle covered the following
periods: February 17 to March 6, May 6-16, July 29 to August 7,
September 11-21,"and Qctober 15-29.

n addition to a total of 1,000°tons of supplies, the vessel carried
on its northward voyages 61 passengers, oF whom 56 were Bureau
employees, 4 were for the account of the Navy, and 1 the priest at
St. Paul Island. On the trips from the islands to Seattle there were
transported the season’s take of fox skins, a shipment of live fur
seals and rosy finches for the National Zoological Park at Wash-
ington, D.C., items of miscellaneous freight, and 63 passengers, of
whom 55 were for the Bureau, 7 for the Navy, and 1 the St. Paul
Island priest. A number of employees for the Navy Service also
were furnished passage between Seattle and Dutch Harbor, and for
the Bureau from Dutch Harbor and Chignik to Seattle. Fifty-three
natives were transported from various villages along the peninsula
for work at the islands during the sealing season and were returned
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to their homes thereafter. In September the Bureau'’s launch Puffn
was lifted aboard at Ketchikan and taken to Seattle. During the
year the Penguwin cruised 28,575 nautical miles.

ROADS

St. Pawl Island.—In 1932, 4,400 feet of the Northeast Point road
and 250 feet of a branch road to Lukanin were surfaced with scoria.
One and one-half miles of plank were laid also, completing that part
of the construction of the Northeast Point road except for short
distances where small sand dunes are to be leveled before the plank-
ing can be done. To insure safety of the trucks it will be necessary
to complete the road by surfacing with scoria and by building fences
in a number of places to prevent the drifting of sand.

St. George I[sland —F urther work was done on grading the road to
East rookery, with the result that for a distance of about 214 miles
the road is in condition to permit using a truck and trailer for haul-
ing skins. An extension was made of the road from St. George
village to North and Staraya Artil rookeries, between 500 and 600
feet being surfaced with scoria in 1932. This will enable the use of
better killing grounds next year and will reduce the long drives
formerly necessary on St. George Island.

BUILDINGS

St. Pawl Islend.—The building program at St. Paul lsland in
1932 was largely a continuation of the work begun in the previous
year. The 46 by 100 foot washhouse and the 36 by 50 foot extension
to the salt house were completed, and a part of the equipment was set
up before the beginning of the sealing season. Both buildings have
an overhead track and a trolley for carrying sealskins.

All outside work, as well as a portion of the inside work, was com-

leted on the 32 by 54 foot bunkhouse for sealing assistants. In the
gasement are a wash room, a large room for use as a recreation room
or dining room, a kitchen, and cook’s quarters. On the main floor
there are six sleeping rooms and a living room. The building, which
will be completed during the winter of 1932-33, will accommodate
36 men.

The new 33 by 70 foot community house will also be completed
during the winter. In the basement, the walls and floor of which are
of cement, there are baths and toilets for men and women, a storage
room, and a room that it is planned to equip eventually for bowling.
On the main floor are a library, a card and pool room for men, a
barber shop, and a large assembly room for women. The upper floor
has one large room only, which is 1o be used for dancing, motion
pictures, and basket ball and other games.

The new Government house, 34 by 56 feet, was completed in the
spring of 1982. A cement foundation and basement were put under
the old company house and a central heating system and plumbing
were installed during the following winter. Some alterations were
made in the machine shop to permit more efficient use of the machin-
ery. A cement wall for protection from storms and the sea was
placed around the intake in the water supply system used for obtain-



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1932 59

ing salt water to wash the sealskins. A new windmill was erected
at Icehouse Lake to replace the one blown down in the winter of
1931-32.

The East Landing dock of reinforced concrete, 50 by 225 feet,
was completed during the year, and the construction of boatways
alongside it was begun. Although the dock had not been finished
prior to the arrival of the supply vessel, it was made ready for tem-
porary use by covering with plank. It was of great value in facili-
tating the unloading of supplies, as the work was carried on con-
tinuously there, while at the West Landing it would have been
possible to unload cargo only part of 1 day during the entire time
the vessel was at the island. Thus the use of the East Landing
dock not only permitted the supply ship to depart considerably
earlier than would have been possible otherwise, but it also released
promptly for other work about 100 persons who assisted in the dis-
charge of the cargo.

8t. George [sland.—A garage, 28 by 50 feet, with cement founda-
tion and floor, was built 1n 1932, and a 16 by 60 foot addition was
made to the warehouse. A slip was excavated alongside and at the
rear of the dock so that the truck may be driven on the dock.

NATIVES

CENBUS

The annual census, taken as of December 31, 1932, showed 232
native residents-on St. Paul Island. In addition, 1 St. Paul Island
native was in a Seattle hospital, making a total of 233 credited to
the island. During the year 3 natives departed to take up perma-
nent residence on St, George Island. There were 9 births and 12
deaths among the natives. The census fizure has been decreased also
by the withdrawal of the name of the Russian priest who has been
on St. Paul Island since 1929 and who has heretofore been listed as
belonging to the native population.

On St. George Island there were 153 native residents as of Decem-
ber 81, 1982. Three natives from St. Paul Island became permanent
residents of St. George Island. There were 9 births and 8 deaths
during the year.

The total population credited to both islands on December 31,
1932, was 386, a net increase of 2 over the figures for the preceding

year.
MEDICAL BERVICES

Two physicians were stationed at the Pribilof Islands, as in pre-
_vious years, to render medical aid to the inhabitants. A dentist
also was on duty throughout the year. Health conditions in general
were good, except for an epidemic of influenza during August and
September.

BCHOOLS8

The Bureau maintains schools for the native children on St. Paul
and St. George Islands, two teachers being employed on each island.
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St. Paul Island.—The 1931-32 school year began September 1, 1931,
and closed May 27, 1932. There were 14 boys and 19 girls enrolled
in the junior and 15 boys and 17 girls in the senior school, a total
of 65 pupils,

8t. George Island.—The school opened on September 8, 1931, and
closed May 5, 1932. In the junior school 17 pupils were enrolled
and in the senior school 20, a total of 37 pupils.

SAVINGS ACCOUNTS

As in previous years, the Commissioner of Fisheries had in his
custody certain funds of the Pribilof Islands natives and of the
native church on St. Paul Island. These funds were kept on deposit.
in the Washington Loan & Trust Co., Washington, D.C. On July
20 they were transferred from a regular checking account, upon
which the interest rate had been reduced to 1 percent as of July 1,
to a savings account bearing interest at the rate of 3 percent per
annum. Interest was calculated on monthly balances and credited
gsemiannually. One account was closed during the year. A summary
of the accounts as a whole for the year 1932 is shown in the state-
ment that follows:

On hand Jan. 1, 1982_ . __ e $8, 566. 65
Interest earned from Jan. 1 to Dec, 31, 1932____________ 188, 74

8, 755. 3%
Withdrawn by natives and native church__.____________ 1, 840.17
On hand Dec. 31, 1832_ —— PRI 6 915. 22

An itemized statement of the funds, showing the individual ac-
counts, follows:

Funds of the Pribilof Islands natives in the custody of the Uniited States
Commissioner of Fisheries, as trustee, Deo. 81, 1832

Gromoff, Iuliania .__._____._ $359. 71 | Mercullef, Erena_________ _.. $683. 20
Kochutin, Alexandra_._______ 3,387.36 | Merculief, George___________ 98. 57
Kozloff, Marina____________ 120. 81 | Merculief, George, Jr_______ 64. 71
Kozloff, Raisa______________ 113. 39 | Merculief, Tatiana__._____ -~ ©83.20
Krukoff, Martha.-.____.___.__ .80 | Morgan, Ouiiana (Fratis)’._ .32
Lekanof, Sophia M_________ 83. 88 | Pankoff, Agrippina.______.___ 185. 25
Lestenkof, Michael__________ 382.30 | Sedick, Lavrenty____.___ —— 185.24
Merculief, Alexandra.__.___. 152,05 ———
Merculief, Daniel____.______ 464, 45 Total. 6, 915, 22

PAYMENTS FOR TAKING FUR-S8EAL SKINS

For their work in taking and curing sealskins the natives of the
Pribilof Islands were paid in cash at the rate of 65 cents for each
skin taken. This was 10 cents per skin less than the rate allowed in
the previous year. The payments were distributed among the men
and boys who engaged in the work in accordance with their rated
skill and ability. On each island the persons entitled to this compen-
sation were divided into classes, and each individual in a given class
received the same amount. In addition, small bonuses in cash were
paid for special work in connection with sealing operations. Pay-
ments were made as shown on following page.

! Not iiving on Pribllof Islands in 1932,
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St. Paul Island.—For the 39,490 sealskins taken on St. Paul Island
the sum of $25,668.50 was paid, and in addition $100 was allowed 2
foremen for special services and $80 for 4 mess attendants. A state-
ment of the earnings follows:

Payments to 8t. Paul Igland natives for taking fur-seal skins, calendur

year 1982
Num- Num-
: Share of Share of

Classiflcation b:ll; gr each Total Classification l;:; 3! each Total
Firstclass_..__._..._. 31 | $522.60 1316, 200.60 || Foreman (additional
Becond class.......... 14 432.25 | 6,051.50 cospensauon) ....................... 28 %
Third class.. 7| 31200 2 184.00 0. .
Fourth class 4| 2310| ‘or2.40 | Messattendants, {at 80,00
Fifth class. 4 45. 50 182,00 || 7 T\ ITTeAn T .
Boys' class........... 4 19. 50 78.00 Total. .o .| oo | 25, 848. 50

St. George Island.—For the 9,846 sealskins taken on St. George
Island the sum of $6,399.90 was paid and, in addition, $100 was
allowed two foremen for special services., A statement of the earn-
ings follows:

Payments to St. George Island natives for taking fur-scal skins, calendar

year 1932
Num- Num-
Classification | ber of | Sare of | o) Classification | ber of | SHAre of | mopg
men men
Firstclass ... ....... 23 | $192.40 | $4,425.20 , Foreman (additional
8econd class.___ 7 153.40 | 1,073.80 compensation). ... _|.c...... oo . $56. 00
Third class_..... 5| 119,60 598, 00 )5 7: TR U . 45. 00
Fourth class 2 85. 80 171. 60
Fifthclass..___.__ 0. 2 65. 65 131. 30 { b (T DO N AR 6, 409. 90

PAYMENTS FOR TAKING FOX SBKINS

The natives were paid $5 in cash for each fox skin taken on the
Pribilof Islands in the 1931-82 season. The total payments
amounted to $1,570 for the 314 skins taken on St. Paul Island and
$5,560 for the 1,112 skins taken on St. George Island, a total of $7,130.

FUR BEALS

QUOTAS FOR KILLING AND RESERVING

The Acting Secretary of Commerce approved the Bureau’s recom-
mendation of March 29, 1932, that about five thousand 3-year-old
male fur seals, divided between St. Paul Island and St. George
Island in approximately the ratio of 4 to 1, be marked and reserved
for future greeding stock and that the remainder of the 3-year-old
males available be killed. The plan provided, also, that if the count
of harem and idle bulls during the season indicated that a larger
reserve was advisable it should be made.
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KILLINGS

In 1932, 49.336 fur seals were killed, of which 39,490 were taken
on St. Paul Island and 9 ,846 on St. George Island. Details in
regard to the killings are shown in the following tabulations:

Seal Killings on Pridbilof Islands in 1932
8T. PAUL ISLAND

Serial
: Skins
Date | no. of Hauling ground
drive secured
June 6 1| Ses Lion Roek (Sivutch) . oo e ceeeeeaees 103
5 2 | Gorbatch - 304
17 3 ! Tolstol. - 87
18 4 | Zapad - 167
20 5 | Polovina . 239
21 6 | Vostochni and Morjovl.. - -.coeooooo ... - 626
22 7 | Tolstoi, Lukanin, and Kitovi.__...____.____.. B 153
23 8 7apadni and Little Zapadni_ ... ... ... . 341
24 9 | Reefand Gorbatch. __..coooeeemn ... | 1,480
285 10 | Polovina and Little Polovina.......__.____.__ . 211
26 11 | Vostochni and Morjovi.............____... ] 1,142
27 12 [ Tolstoi, Lukanin, and Kitovi.___._____.______._. - 388
28 13 7npadni and Little Zapadni____.._______._.._.___ . 748
29 14 | Reefand Gorbateh. . ... ...l ... ... 2,443
30 15 | Polovina and Little Polovina_ . ... .. _......__... 207
July 1 18 | Vostochni and Morjovi. ... . . ... .. .._..._
2 17 | Tolstoi, Lukanin, and Kitovi____.___._________.... ...
3 18 | Zapadni and Little Zspadni
5 19 | Reef and Gorbateh. . .._._....
6 20 | Polovina and Little Polovina.... . . ... . ...
7 21 | Vostochni and Morjovi. ... ... el
8 22 | Tolstoi, Lukanin, and Kitovi.
9 23 | Zapadni and Little Zapadni.
10 24 | Reefand Gorbatch___......
11 25 | Polovina and Little Polovina._
12 26 | Vostochni and Morjovi.....
13 27 | Tolstoi, Lukanin, and Kitovi.
14 28 lapadm and Little Zapadni.
15 20 | Reef and (lorbatch. . ...._...
18 30 | Polovina and Little Polovina.
17 31 | Vostochuni and Morjovi. ...
18 32 | Tolstoi, Lukanin, and Kitovi.
19 33 | Zapadni and Little Zapadni. .
20 34 | Reefand Gorbateh. oo ieiemeiaaoL 2,013
21 35 [ Tolstol, Lukanin, Kitovi, Polovina, aud Little Polovina_.__._..._._____..___. 769
22 36 | Vostochni and \1orjovi ....................................................... 1,024
23 37 | Zapadni and Little Zapadni. .. ... 750
24 38 | Reef and (orbateh . ... .. iicemeiccceaciaeos 1,178
25 39 | Tolstoi, Lukanin, Kitovi, Polovina, and Little Polovina................_...._ 580
26 40 | Vostochnf and MorJovh . - ..o e aaaas 451
27 41 | Zapadni apd Little Zapadni. . ... oo e eeeeaean 397
28 42 | Reefand Gorhateh . . .o e e i aiacaciaicanan 850
20 43 | Tolstol, Lukanin, Kitovi, Polovina, and Little Polovina_.__.___...._.___.___.. 360
30-31 [........ 8kins from seals that died as a result of reserving operations__......__..______ 3
June 2 1
8 2
14 3
15 4
17 5
19 6
20 A I Y. 1 PPN
21 8 Zapadni.. . ... ..o ... 35
2] 9 North and Staraya Artil..__________ _ . ___. 247
2 10 | Bast ... i FR . 198
25 1 | Zapadni. ..o ... 53
14 12 | North and Staraya Artfl.___.____.__.__.__._. .. 320
28 13 | East e eiecieicaoon 119
20 14 | Zapadni. ...l 122
July 1 15 | North and Staraya Artil ... ... ... 468
2 18 | East. . et i miaeceeaaan 431
3 17 | Zapadni. ... cmaeaaan . 98
5 18 | North and Staraya Artil . ... el 832
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Beal killings on Pridilof Islands in 1932—Continued
8T. GEORGE ISLAND—Continued

Serlal
Date | no. of Hauling ground Skins
drive secured
July 6 L D 7. S

7 20| Zapadni. ... _..____.. 17

[} 21 | North and Starays Artil._ 540

10 22 | East . e 27

11 B ) ZAPAADY . . et me e ememmanan 352

13 24 | North and Staraya Artll. . oo i dcaicane. 438

14 28 East._...___....._._.... 407

15 2| Zapadnd. ... ... 5

17 27 | North and Staraya Artil 1,018

18 28 | East_ . ... . ..... 17

19 29 | Zapadni 204

21 30 | North and Staraya Artil_________._.. . 679

22 j Y S < T T 2 S 262

25 32 | North and Btaraya Artll . e cieeiimeeceaea. 460

2 k< I X N - 144

28 34 | North and Staraya Artil._____ . .. .. .. ... .. 361

30 |. 8king from seals killed during reserving operations 2

Aug. 1]l do
Total

AGE CLASBES

The age class of a male seal belonging to the Pribilof Islands herd
is determined from the length of its body. The classification was
derived from the measurements of a large number of pups branded
in 1912 and killed in subsequent years. The limits of the various
age classes are shown in the table following:

Age classes of male scals, Pribilof I1slands

Length of Length of fall

Length of Length of fall
Age summer seals seals Age summer seals seals
Inches Inches Inches Inches
Up to 38.75.._.| Up to 38.75. 4-yearolds_____.. 46 to 51.75.._._ 48 to 53.75.
.| 87 to 40.75 39 to 42.75. 5-year-olds_. .1 82t0 87.75..... 54 to 50.75.
.| 41 to 46,78 43 to 47.785. 6-year-olds. . .____ 681063.75..... 60 to 65.75.

Ages of seals killed on Pridbilof I&Ianda, calendar year 1932
[On basis of classification shown in preceding table]

8t. 8t. 8t. 8t.
Age Paul | Geotge| Total Age Paul | George| Total
Isiand | Island Island | Island
2-year-old mal 45 59 104
8-year-old ma}
4-year-old mal 80,400 | 0,846 | 49,336
5-year-old mal

1 Cows unavoldably and accidentally killed or found dead.

Some of the seals recorded in the above tabulation as 2-year-olds
and 4-year-olds f)robably were 3-year-olds. Not all the male seals
of a given age fall within the length limits assigned for the males of
that age. As far as possible, the killings in 1932 were confined to
3-year-old males,
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REBERVING OPERATIONS

In accordance with the practice begun in 1927, the marking of the
breeding stock was done at the close of killing operations so that
the reserved animals need not be subjected to repeated drives. As
killings were carried on somewhat later than usual in 1932 because
the seals were slow in hauling out during the latter half of the season,
the time that could be given to marking the reserve was shortened.
The work at St. Paul %sland was interrupted on August 1 by the
arrival and unloading of the supply ship, and therefore fewer seals
were marked than had been planned. The total number of 3-year-old
males marked was 3,009, of which 1,200 were on St. Paul Island
and 1,809 on St. George Island. Large numbers of unmarked seals
of that age class were observed on the hauling grounds later, assurin
an ample stock for future breeding requirements. Details in regar
to the marking operations are as follows:

Marking of 8-year-old male fur seals for breeding reserve, Pridilof Islands, 1932
BT. PAUL ISLAND

Number
Dats Hauling ground driven of seals
marked
July 80 | Vostochn! 80d MOTJOVI - o uu e et ceecceecacecaccacamacccacaaecacamann 729
Bl | GOTDALED. oot eeccccaammac e eme e aracaceons 471

July 28

8 8

31
Aug.

N -

COMPUTATION OF ¥FUR-SEAL HERD

The computation of the fur-seal herd in 1932 was made by Supt.
H. J. Christoffers. As of August 10 the total of all classes was
1,219,961—a numerical increase of 92,879 and a percentage increase
of 824 over the figures for the preceding year. The detailed report
will be found on pages 72 to 78 of this document. Following
is a comparative statement of the numerical strength of the vari-
ous elements of the fur-seal herd in the years 1921 to 1932, inclusive:
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General comparison of computations of the seal herd on the Pridilof Islands,
1921 to 1932

Classes 1921 1922 1023 1924 1926 1926
3, 909 3, 562 3,412 3,518 3,528 4,034
176,855 | 185,914 | 187,850 208, 398 228, 090 244,114
3, 801 2, 348 1,801 2,043 3, 568 2,002
747 508 312 390 311 4

3, 991 3,771 4, 863 8, 480 4,105 13,434
4,729 6, 080 10,612 5,182 16, 792 16,812
8, 780 11,807 5,710 18,670 18, 692 17,872
14, 688 7,450 22, 786 21, 551 21,185 17,189
41, 893 40,920 43,112 45, 488 43,515 183
50, 249 52, 988 85, 769 56, 201 52, 091 56,514
43, 419 48, 801 51,359 49, 788 - 44,418
54, 447 57,413 64, 240 57,300 62,175

60, 422
176,855 | 185,914 | 197,650 208, 300 226, 000 244, 114
881,443 | 604,962 ; 653, 008 697, 158 723, 080 761, 281

Classes 1927 1928 1929 1930 1931 1032
Harem bulls_ ..ol 4, 843 6, 050 7,187 8,312 9, 233 10, 088
Br COWS. ooeoaen 263, 566 | 284,726 | 307,491 5 368, 642 387,320
Burplus bulls 4,827 5, 285 8, 207 3, 3,201
Idle bulls___... 972 1,449 1, 1, 1,888 2,34
6-year-old males 13,450 12, 857 10, 300 5,612 6, 663 8,164
5-year-old males 16,073 13,001 7,018 8,101 10, 183 11, 669
4-year-old males 14, 448 7,798 9, 102 11,327 12, 966 11,351
3-year-old males 9, 730 11,133 13, 639 14,871 13,198 17, 849
2-year-old males.._. 41,252 49, 087 60, 674 74, 81, 101
Yearling males. ... 1, 026 85, 861 86, 381 232 99,812 107, 592
2-year-old cows.......... 48, 186 57,061 67,210 72,605 78, 410
earling cOwS._.o..._... 87,131 72, 481 85, 417 92, 247 ) 107, 593
PUD8. o ocecieceaianiaees 3 284,725 | 307,481 332, 084 y 387,320
Total . ool 808,870 | 871,513 | 971,527 | 1,045,101 | 1,127,083 | 1,219,961
FOXES

The management of blue-fox herds on St. Paul and St. George
Islands is given regular attention. In winter when the supply of
natural food is scarce the foxes are fed preserved seal meat and
specially prepared rations. Captures are made then for obtaining

elts and for marking and releasing a suitable number of animals for

reeding purposes,

TRAPPING S8EABON OF 1932-33

During the 1932-33 season there were taken 1,143 fox pelts, of
which 1,120 were blue and 23 white. Two hundred and forty-nine
blue and 22 white pelts were taken on St. Paul Island, and 871 blue
pelts and 1 white pelt on St. George Island. There were also
trapped, marked, and released for breeding stock 32 foxés on St.
Paul Island and 408 on St. George Island. Additional animals, not
captured during the season, augment the breeding reserve.

REINDEER

St. Pawl Island.—A count of the reindeer on St. Paul Island on
September 30, 1932, showed 485 animals, of which 57 were the youn
of the season. During the year 47 reindeer had been killed and use
for food. The herd was apparently in excellent condition,
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St. George Island.—The reindeer herd on St. George Island as of
September 28, 1932, contained 57 animals, of which 10 were the young
of the season. None had been used for food on this island cfl'lring
the year,

FUR-SEAL SKINS

SHIPMENTS

Shipment of the 49,336 fur-seal skins taken on the Pribilof Islands
in the calendar year 1932 was made on the U.S.S. Sirius, which
arrived at Seattle, Wash., on August 19. There was also included
in the shipment 1 sealskin of the previous season’s take that had been
inadvertently left in salt at St. George Island when the skins were
being packed.

BALES

In 1932 there were sold at two public auction sales 33,715 fur-seal
skins taken on the Pribilof Islands, and in addition 281 skins taken
on those islands were disposed of at special sales. The first public
auction sale was held at New York City on June 13 and the second
at St. Louis, Mo., on September 26. In the following statements
the sales of other fur-seal skins by the Department of Commerce for
the account of the Government are included, in order that the record
may be complete.

ublic auction sale, June 13, 1932.—At this sale 7,236 fur-seal skins
taken at the Pribilof Islands, dressed, dyed, and machined, sold for
$102,328.05. The number of skins offered for sale was 25,700, but
all except 7,236 were withdrawn without being sold.

Public auction sale, September 26, 1932.—At the September sale
26,479 fur-seal skins taken at the Pribilof Islands sold for $296,604.75.
These skins consisted of 25,678 dressed, dyed, and machined, which
brought $286,131.50, and 801 miscellaneous, unhaired and raw salted,
whic brougi:t $473.25. There were also sold 31 confiscated skins,
r}a:w, f;)r $15.50, making a total of $296,620.25 for fur-seal skins at
this sale.

Special sales—During the year 1932, 281 fur-seal skins taken at the
Pribilof Islands were sold at special sales for $4,52828. Of these
skins, 263 were dressed, dyed, and machined, 82 being of the black
dye and 181 logwood brown; 10 were raw salted ; and 8 were specially
prepared 4-way skins for exhibition purposes.

e following tables give further details in regard to the sales of
fur-seal skins by the Department of Commerce for the account of the
Government in 1932:



Comparative values, by sizes and grades, with percentages each size, of Pribilof sealskins sold at public auction in 1932
Total | Aver- Per-
Classes and sales Grade Num- High | Low | A | Total pum- Total cent-
ber age ber pﬁ; price age
DYED BLACK
2( 8350 $3.50( $3.50 $7.00 2! $3.60 $7.00{ 0.0
5| 16.00] 16.00| 1600 80.00 5| 1800 80,00 .08
Wi 4.00| 41.00| 41.00 820.00
32| 1600| 16.00| 16,00 512.00 52| 2.621 13200, 1%
15| 50| 1675 260 339. 00
2! 16.00| 1575 | 1581 U7 39| 17.88 697.25 .25
2| 625| 525| 52 10.50
18| 41.00| 18.00| 19.70| 14,143.00
003 1600] 1350 1477 800550 (} 1,348 | 17.17{ 23,143.00 | 3550
27| 35| 35| 350 94, 50
800 | 2.50| 16.75| 21.28 | 18,483.00
1,088 | 16.50 | 15.25| 15.86 | 17,251.00 |} 2,006 | 17.57 | 36,30275| 13.31
10| 525| a5l 513 558.75
1,438 ] 15.00] 14.25] 1471 21,150.80
s00| 1300 1275| 1279 | 7,100.00 [} 2049 | 13.80| 28,481.80| 5400
51| 35| 3.25| 3.35 171,00
458 | 1675 | 12.25| 14.01 | 64,191.75
4757] 15| 9.75| 1087) 50,760.00 |} 9,512 1217 | 115, 740.50 | 61.29
174 500 350 458 788.75
20| 1275| 1250 1267 3,420.00
0| 1278|1250 120 ool wmr| w07e| x| s
1,75 | 10.00) 0.00| 953 187775
2074| 7.75| 7.00| 7.33) 15200150 (3,800 | 8.26| 3221200 25.12
66| a75| 3s0] 368 U275
............................................ 3,788 | 14.94| 56,589.80 | 100.00
............................................ 15,521 | 11.92 | 185,03250 | 100.00

2€671 ‘SHIYISNUNY TVIAS-4Nd ANV XHIHSIL VIIVIV
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Comparative values, by sizes and grades, with percentages each size, of Pribilof sealskins sold at public auction in 1982—Continued

Total | Aver- Per-
Classes and sales Grade Nb';m' High | Low Aa‘g' Total ng- age '{,‘;’&l oent-
prics g8
DYED LOGWOOD BROWN
Extra extra large:
7]$13.25 | $13.25 | $13.25 mvs} 8l $12.00 o61s] 02
1] 400| 400] 400 400 - -
% 19.50] 17.75| 18.63 484.95
38| 13261 1325| 1325 503, 50 68| 1476 100.75] 19
AEEEL
19, 125 | 19,25
20| 13.50| 13.50 | 13.5 'nu.oo} 2| BB #43.25 -9
59| 19. 17.50 | 18.32| 9,327.00
48| 1550| 1275| 13.41] 6,274.00 |, 997 | 1573 | 15,68.00| 28.91
éag 4'% 13' % ;‘7)0 15 183%%
76| . 00| 19.768 | 15,138,
80| 15.00| 1350 1412| ‘eavscoly 139 | 1722 2400.00| 1874
1,384 1450 1395 14.07] 19,468.00
613 13.00| 1150 1227} 752250 [t 2158 | 1278 | 27,5850 ez260
01| 425{ 300| 3.8 588. 00
O B | ST Lwo)| 14.00| 1200 12.91] 25 607.5
S"P":‘ ----------------------------------- {Scarred faulty, ete.. ..ol 350 1mo0| 9.75] 10,21 36,458.75}5'560 1.18 | 62,156.25 | 54.74
Small medium:
Tune 13 | % B ¢ 75| 12.50 | 12.50 | 1250 937.50} a7l 63| Lamzs| 63
une 3.2?) §£ g'}g 11%':758 . v .
9. . X 487,
Sept. 26 ol Rl ¥R e }3,172 71| 2465 3.2
All classes:
JUNC 13, eeeceeeme e eecemceaemmccaamefemmceeeem e ee o emnceee o meemm e eemm e ammmm e eme e 3,48) 13.27) 4573825 100,00
Bept. 28 10,157 | 1004 | 111000.00 | 100.00
12| © : : .
| 75| rs| LS »350(f 1| . 473.25 | 100.00
73| .| | .25 68. 25

SAIYAHSIA 40 Nvayng °*s'n
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Special sales of Pridilof Islands fur-seal skins in 1932

Number Price per

Date of skins Description skin Total
Mar. 31 50 | Dyed black, medium e ccccececenrmccccecmmcccccesin—en $18. 23 $911. 50
50 | Dyed logwood brown, medium. . ..o.ooeeveeeeiennn 17.28 864, 00
June 3 25 | Dyed black, medium. ... amiioaaon 14.71 367.78
25 | Dyed logwood brown, medium._ 14,07 351.78
Dec. 31 35 | Dyed logwood brown, large. . 18,32 641. 20
65 | Dyed logwood brown, medium 14.07 014, 58
8 | 4-condition exhibition skins. . 28.00 200, 00
2| Rawsalted....o.ooaooceoeoann 7.98 18,06
|2 TR 1 T, 5. 46 43.68
3| Dyed black, Jarge. . ... ococoen o ecicccacecacccoaan 21.28 63, 84
4 | Dyed black, medium._.__._....._...._.. 14.01 56, 04
3 | Dyed logwood brown, large. ... ...ccaeeoaoo.o. 19.78 5,28
8 | Dyed logwood brown, medfum._ ... ocovueaoaeciaceaas 12,91 38.73
- 4,528.28

DISPOSITION OF FUR-SEAL SKINS TAKEN AT PRIBILOF ISLANDS

On January 1, 1932, there were on hand 62,296 fur-seal skins taken
at the Pribilof Islands. Of these, 62,278 were at St. Louis, Mo., and
18 at Washington. In addition, 6 skins taken on St. George Island
in the calendar year 1932 were unaccounted for. Later it was found
that 1 of these had been inadvertently left in salt at the island, and
5 had been included in the shipment to St. Louis, making a total
of 62,283 on hand at that place and a grand total of 62,302 skins.
In 1932, 49,336 Pribilof Islands skins were taken and 34,000 were
disposed of, leaving 77,638 on hand on December 31, 1832. The
following tables show further details in regard to fur-seal skins
taken on the Pribilof Islands, as well as details in regard to other
Government-owned fur-seal skins under the control of the Depart-
ment of Commerce.

Summary of Government-owned fur-seal sking in the custody of Fouke Fur Co.,
at St. Leuis, Mo., calendar year 1982

On hand | Recelpts | Disposed | On hand
Source Jan.1 | In1032 |ofin 1832| Dec. 81

Tak%n on Pribilof Islands:

al 37 IO 1526 |.ceemnenee

Cal 12,284 {00000 112,234 .o ..o,
Cal 149, 523 17 221,284 | 28270

.| 49,336 49,336

§ ST ) N I m
.......... 170 |-.oou 170

£ 170 |- 170
Con! . 8i 1 131 1
TOLAL e e ceceeeeneceeacmmmmmanmaenmen o-.| ©€3,486| 49,678 | 34,045 78,119

1 8old.
1 Includes 5 skins !ixsnaooountod for at close of 1831 which were subsequently found when shipment was

“n-pzmgif“fdstif"’"d' {nto coats and shipped to Washington for displ 4used by U.8, B
1 3014, made 0 coats an 3¢ 0 a8, D for play purposes, 4us y U.8, Dureau
of Standards in making tests. !
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Summary of all Government-owned fur-gcal gking under control of Department
of Commerce, calendar year 1932

On hand Jan. 1 On hand Dec. 31

Pribi- ceipts Sales | Used
Bource Jot 18- | Fouke | Wash- tn | o | [Pouke Wash-

Fur ingon Total | 1832 Fur |ington| Total
Co. | office Co. | office

Taken on Pribilof Islands:
Cde!ndar year 1918, held for
reference pUrposes_.....___
Calendar year 1923.. .
Calendar year 1924. ..
Calendar year 1929._ ..
Calendar year 1930. ..
Calendar year 1931.__
Calendar year 1932_......._.
Miscellaneous skins held for
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8eason of 1931_ ..
Season of 1932. .. -
Conflscated skins._ ... [ ... .. 3. 31 1 31)...__. b I 1

Total. .o eiivmmanas 1} 62, 486 221 62, 500| 49, 677] 34, 027, 4} 78,119 56178. 158

1 8kin unaccounted for at close of 1831 was subsequently found in salt at the islands.
s Includes 5 skins unaccounted for at close of 1931 which were subsequently found when shipment was

unpecked at 8t. Louis.
1 8kins made up into coats for display purposes.

SHIPMENT AND SALE OF FOX SKINS

The 289 blue and 25 white fox skins taken on St. Paul Island in
the 193132 season were shipped to Seattle on the Penguin, sailing
from the islands on February 17, and the 1,112 blue fox skins taken
on St. George Island during the season were shipped on the same
vessel on May 6. Both shipments were forwarded promptly by
express from Seattle to the Department’s selling agents at St.
Louis, Mo.

At the public auction sale in New York City on June 13,.1932,
there were sold 444 blue fox skins that remained from the take on the
Pribilof Islands in the 1930-31 season. These skins sold for
$8,544.50, an average of $19.24 per skin, the maximum price obtained
being $59 for a single skin.

On September 26, 1932, there were sold at public auction at St.
Louis 719 blue and 25 white fox skins taken on the Pribilof Islands
in the 1931-32 season. The blue pelts brought $12,175, an average
of $16.93 per skin, and the white pelts brought $336.50, an average
of $13.46 per skin. The maximum price per skin was $49, obtained
for two blue pelts sold in one lot. .

FUR-SEAL PATROL
UNITED STATES COAST GUARD

A patrol for the protection of the fur seals of the North Pacific
was maintained, as in previous years, by the United States Coast
Guali'd, which assigned six cutters and a 125-foot patrol boat to this
work.



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1932 71

Beginning April 5 the Smohomish patrolled from the mouth of the
Columbia River to Dixon Entrance until the fur-seal herd had
passed. The ZTallapoosa covered the area between Dixon Entrance
and Kodiak Island from April 15 to 30 and between Kodiak Island
and Unimak Pass from May 1 to 15. The T'ahoe and the 125-foot

atrol boat left San Francisco about the middle of April for
%nalaska, where the former was based until July and the latter until
the close of the season. The Haide and the [iasca also engaged in
the fur-seal patrol in Bering Sea during the latter part of the season.
On its annual cruise from San Francisco to the Arctic Ocean the
Northland patrolled in Bering Sea and adjacent waters. The sea-
son’s patrof) extended as far westward as Attu, the westernmost
island of the Aleutian Chain, and was prosecuted in each locality as
long as the circumstances required.

BUREAU OF FISHERIES

From April 6 to May 24, inclusive, the Brant patrolled the waters
in the vicinity of Cape Flattery. representative of the Bureau
of Fisheries was again on duty at La Push to secure compliance with
the regulations prohibiting the use of firearms and motor boats in the
taking of fur-seal skins by the Indians. The Widgeon was engaged
in sea% patrol in the vicinity of Sitka in April.

SEALING PRIVILEGES ACCORDED ABORIGINES

The North Pacific Sealing Convention of July 7, 1911, permits
Indians and other aborigines dwelling on the coasts of the waters
designated by the convention to take sealskins under limited condi.
tions. In 1932 there were taken and duly authenticated by officials
of the respective Governments 1,938 fur-seal skins, of which 151 were
taken by Indians under the jurisdiction of the United States and
1,787 by Indians of Canada. The details are as follows:

Washington.—Seventy-three skins taken by Indians of Washing-
ton were authenticated. Of these, 26 were from male seals and 47
from females. The skins were taken by Indians of La Push and
Neah Bay and were authenticated by John B. Holm, special agent
of the Bureau, and by Raymond H. Bitney, superintendent of the
Neah Bay Indian Agency, Neah Bay, Wash.

Alaska—Seventy-eight skins taken by natives of Sitka were au-
thenticated by Bureau employees. Of these skins, 25 were from male
seals, 45 from females, and 8 from unborn pups. The seals from
which the skins were obtained were taken in the waters off Biorka
Island in the months of March to June, inclusive. .

British Columbia—An official report received by the Bureau stated
that 1,787 fur-seal skins were taken by Indians of British Columbia
in 1982,

JAPANESE SEALSKINS DELIVERED TO THE UNITED STATES

Under the terms of the North Pacific Sealin(f,7 Convention there
were allotted to the United States 170 Japanese fur-seal skins, or 10
percent of the number taken by Japan in territory under its jurisdic-
tion in the year 1932. These skins were received by the Department’s
selling agents at St. Louis, Mo., on December 23, 1932.
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FUOR-SEALS AND BIRDS FOR EXHIBITION

Three live fur seals, 2 male and 1 female, from St. Paul Island
and 19 rosy finches from St. George Island were forwarded on the
Penguin in September for the National Zoological Park, Washing-
ton, D.C. One of the fur seals and 3 of the birgs died en route. The
remainder arrived at the Zoo in Washington on September 27, hav-
ing been sent by express from Seattle. .

Of the 3 fur seals delivered to the National Zoological Park in
December 1928, 1 died a few weeks after arrival and another in Sep-
tember 1931. The surviving fur seal of that group on July 31, 1932,
ﬁave birth to a pup, which was stillborn. So far as known, this is the

rst fur seal born in captivity.

COMPUTATION OF FUR SEALS, PRIBILOF ISLANDS, 1932
By Harry J. CHRISTOFFERS

The main purpose of a yearly computation of fur seals at the
Pribilof Islands is to determine as accurately as possible the number
of 3-year-old males, the killable seals, returning to the islands and
whether sufficient numbers of this age class are being reserved for
breeding purposes.

Through investigations during a series of years it has been deter-
mined that the average yearly rate of growth of the herd is approxi-
mately 8 percent. For the last severa% years there have been abnor-
mal increases in the number of 3-year-old male seals at the islands;
from 1928 to 1931, inclusive, it was possible to kill, consecutively,
numbers representing increases of 26 percent, 83 percent, 9 percent,
and 15 percent over the take of the previous year, without endanger-
ing the steady development of the herd. In 1932, however, there was
no increase over the preceding year in the number killed.

The above-mentioned increases in killings are much greater than
would normally have been expected. They may be attributed partly
to the birth og a larger number of pups because more males were
left for breeding purposes, and partly, no doubt, to unusually good
conditions at sea, which reduced the mortality rate for the first 8
years of the life cycle. If the number of 3-year-old males continues
to increase as it has in recent years, the 8 percent increase for the
entire herd, as previously determined over a period of years, will no
longer be applicable. .

During the first half of the 1932 sealing season it appeared that
there would be a large increase in the take. Through July 9 there
had been taken 24,229 seals, as compared with 21,812 on the same
date in 1931. From that date on, however, the killings were less
than in the previous season, with the result that the total take of seals
for 1932 was 49,336, of which 47,625 were classed as 3-year-old
males, as against a total of 49,524, including 47,767 3-year-old males,
in 1931,

The latter part of the season was marked by rather stormy
weather, very unfavorable for the hauling out of seals. They seem
to prefer to haul out in calm, warm weather, and they usually return
to the water when there is a driving rain. This may account for the
short take of skins. It is very likely that weather conditions affect
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the hauling out of bachelor seals particularly, as these animals have
not sexually matured, and there 1s no real reason for their visitin

the islands. Moreover, a lack of food or a superabundance of natura
enemies may have caused a higher mortality rate at sea this year
than in other recent years. A great many whales were observed
this season in the vicinity of the islands, which is rather unusual,
and it is possible that an abundance of killer whales had something
to do with the shortage of seals.

Because the weather was unfavorable for the hauling out of
bachelor seals during the latter part of the season, killings were con-
tinued until July 29, after which the presence of large numbers of
cows and 2-year-old males in the drives made further killings
inadvisable.

From July 30 to August 2, 1,200 3-year-old males on St. Paul
Island and 1,809 on St. George Island were marked for breeding
stock by shearing a patch of fur. It would have been possible to
mark many more, especially on St. Paul Island, but the annual
supply vessel arrived there on August 1 and it was necessary to use
all hands in unloading cargo. Subsequent observations showed a
large number of 3-yecar-old males on the various hauling grounds.

BULLS

A census was again taken of harem and idle bulls. As usual, it
was necessary to estimate the numbers on some inaccessible portions
of rookeries, but it is felt that these estimates and the actual number
.counted approximate very closely the total number of bulls on the
islands this season.

At the time the census was taken large numbers of surplus breeding
bulls were still on the hauling grounds, showing that the number
reserved the last 7 years was ample to take care of all breeding
requirements. This surplus is very necessary, or many virgin cows
that arrive after the breeding rookeries have broken up will not
be served. :

Harem areas have been enlarged considerably in recent years, but
with the exception of North rookery on St. George Island there
was little expansion in 1932. The cows, however, were crowded
together more closely than formerly, a condition indicating that
mext season sparsely populated harems will appear in the rear of the
rookeries.

Sivutch rookery, on Sea Lion Rock, was not counted. As this
rookery has almost reached the limit of expansion, a very small
increase was added to the estimates for the previous year. There
was a considerable decrease in the number 013 harems on Ardiguen
rookery, St. Paul Island, for which no reason can be ascribed.

A great many badly injured bulls were observed in the vicinity
.of Morjovi rookery. The injuries were probably caused by numer-
ous idle or surplus bulls from Vostochni hauling grounds that had
roamed to the vicinity of Morjovi in search of harem positions.
The beach line of the entire Vostochni harem area is very thickly
populated, and late-arriving bulls, not finding satisfactory positions
In the rear, might therefore make raids on the Morjovi harems.
This is not a common occurrence, however, as the idle and surplus
bulls do not ordinarily cause much trouble to the harem bulls.



74 U.8. BUREAU OF FISHERIES

Most of the idle bulls wait for cows in the rear of the rookery and
usually have small harems before the season is over. The surplus
bulls on the hauling grounds wander about continuously, looking
for stray cows, but they do not, as a rule, put up any serious fight
with ‘harem bulls,

Number of harem and idle bulls, approwimate ratio of idle bulls to harem bulls,
and average harem, 1932

Approx-
lmlste{ R
ratlo o ver-
Rooker. Date | Borem) Idle | qugy | gy | Tage
v bulls | bulls bulls to| harem
harem
bulis
353 69 422 1:5 36.29
148 39 184 1:4 £2.72
m 132 843 1:5 45.75
70 13 1:8 43.96
1,337 1,673 1:4 48.87
85 5 1:8 49. 99
8 1 1:8 22,00
939 27| 1,178 1:4 40.06
759 181 940 1:4 48. 70
433 98 520 1:5 43. 52
41 10 51 1:4 15, 95
371 89 460 1:4 35.81
269 63 332 1:4 27.04
119 19 138 1:6 22.26
287 79 1:4 16, 59
2,029 491 | 2,520 1:4 28.12
8,268 1,640 | 10, 208 1:4 38.21
653 141 T4 1:8 39.48
45 99 588 1:8 42.32
149 88 207 1:2 18. 40
95 12 107 1:8 8.77
151 36 187 1:4 39.12
313 378 1:6 53.88
1,820 409 2,229 1:4 39.21
10,088 | 2,349 | 12, 437 1:4 38.39

AVERAGE HAREM

The average harem has been determined on a basis of an increase
of 8 percent for the cows, and through actual counts or close esti-
mates of the bulls. The average harem for the two islands is 38.39,
compared with 38.84 in 1931 and 56.77 in 1927.

The average harem has been constantly decreased during the last
few years by leaving a sufficient number of 3-year-old males for
breecﬁng requirements. The present average harem may be consid-
ered very satisfactory. However, if the cows have been increasing
at the same rate as the 3-year-old males, through the leaving of a
larger breeding reserve—and there does not seem to be any valid
reason to the contrary—then there are actually more cows in the
herd than are recorded. In this case, the average harem would be
slightly greater than the records indicate. It could not be very much
greater, however, as observations show that throughout the entire
season there were many surplus bulls roaming around the rookeries
and hauling grounds, looking for cows. If there were more cows
on hand than could be handled by the harem bulls, these cows would
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have worked to the rear of the rookeries, where they would have been
seized by the idle and surplus bulls, and additional harems would
have been established.

Computation of breeding cows, based on annual increase of 8 percent, and of
average harem, in 1932

Breeding cows Average harem
Harem Increase
Rookery bulls, (+) or
war | w3z | 1921 g3 | oagm | decresse
1932 from
1081

12,812 353 36.20 34.49 +1.80
, 104 148 42.72 44, 46 -1.7¢
32, 530 m 45.75 51.31 —§8. 86
3,077 70 43.98 28,38 +17.58
63, 341 1,337 48. 87 47.79 +1.08
19, 994 4 49.99 46. 87 +3.12
110 5 22.00 28. 50 —6.50
38, 465 930 40. 96 42. 86 -1.80
36, 966 759 48.70 52.10 —3.40
18, 843 433 43. 52 42.24 +1.28
854 41 15. 96 16. 38 —. 43
13, 284 371 35. 81 34. 84 +.97
6, 7,274 27.04 25. 80 +1.2¢
2, 2,649 119 2.2 22.71 —. 45
4, 409 4, 762 287 16. 59 17.20 —-.70
49, 080 N 2,020 26.12 27.13 ~1.0t
Total o i cceaaeas 202,868 | 315,961 R, 268 38. 21 38.71 —-. 50
28,779 053 39.48 368.85 -.37
19, 424 459 42,32 41. 54 +.78
2,741 149 18. 40 19.37 -7
643 85 8.77 6. 54 +.23
5,007 151 39.12 38.79 +.33
16, 865 313 53.88 |- 856.57 —1.69
Total.coeooaracaaanan ceeeem———a- 66,073 71,359 1,820 39.21 39.42 -.21
Total (both islands)........... ... 358,042 | 387,320 10,088 38.39 38. 84 - 45

PUPS AND COWS

The estimated number of cows and pups was determined in the
usual manner, by applying an increase of 8 percent to the numbers
computed for the previous year.

The percentage of dead pups determined in 1922 was applied as
the death rate on each rookery. It is believed that fewer dead pups
are found in dry seasons than in wet seasons. When there is much
rain, the pups are constantly wet and appear to suffer considerably
from the cold for some time after they are born.

It is believed that the cows and pups have been increasing at a
rate higher than 8 percent. It is hardly possible that the large
increase in the number of 3-year-old males available for killing
could be entirely due to lower mortality rates. The large number
of surplus males available for breedirig purposes at the end of the
season would indicate that all late-arriving cows and virgin cows
are now being properly served—a condition which did not exist
when there was a shortage of breeding bulls.
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Distriution of pups on the Pribilof Islands, Aug. 10, 1832, and comparison
with distridbution in 1931

1932 1831 1932
Rookery
Living | Dead Total | Percent | Total |y, ...
pups pups pups |(dead pups| pups
8t. Paul Island:

Kitovi 12, 624 188 12, 812 1.47 11, 883 949
8, 060 134 6, 104 2.17 5,735 450
32, 250 280 32, 630 .86 30, 120 2, 410

3, 003 74 3,077 2.39 2, 840
64, 387 954 86, 341 1.46 60, 501 4, 840
19, 508 488 19, 994 2.4 18, 513 1, 481
109 1 110 .91 114 —4
37,930 538 38, 465 1.39 35, 616 2,849
36, 330 836 36, 966 1.72 2,738
18,372 471 18,843 2.50 17, 447 1, 398

649 ] 654 .80 606
13, 081 203 13,284 1. 583 12, 300 984
7,130 136 7,274 1.86 6, 736 539
2,583 68 2, 849 2.51 2,453 196
Morjovi 4, 668 96 4,762 2.02 400 353
51,903 1,103 53, 006 2.08 49, 080 3,828
310, 502 5,369 | 315,061 1.70 | 202 569 23, 392
25, 418 361 25,779 1. 40 23, 869 1,910
18,9023 501 19, 42¢ 2. 58 17,985 1,439
2,710 31 2,741 1.12 2,838 | 203
832 11 64, 1.72 506 48
5,818 80 5, 807 1.51 5, 470 437
16, 614 251 16, 865 1.49 15,616 1, 249
Total o oo icccenaaans 70,115 1, 244 71, 350 1.74 68, 073 5,288
Total (botb islands) ... ...cooooe. .. 380, 707 6,613 | 387,320 L71| 358,642 28,678

MORTALITY OF SEALS AT SEA

Very little is known as to the cause of the high mortality rate of
seals at sea during the first 3 years of life. The greatest loss prob-
ably occurs soon after the pups leave the islands in the late fall.
Up to that time the pups have been well cared for by the cows, but
upon leaving the islands they must learn to shift for themselves—
catch their own food and avoid their natural enemies. During this
precarious geriod of their existence a great many undoubtedly die,
especially if food happens to be scarce and enemies abundant. On
the other hand, when food is plentiful and there are few natural
enemies the mortality rate would be considerably lower. As the
fluctuations resulting from such extreme conditions tend to offset
each other over a period of years, it is believed that the large increase
in the number of 3-year-olds available for killing during recent years
was primarily the result of leaving a larger breeding reserve, rather
than to any marked decrease in the mortality rate.

COMPLETE COMPUTATION

The following summary shows the methods used for computing
the number of animals in the Pribilof Islands fur-seal herd in 1932.
The total number of seals of all classes is 1,219,961, or 92,879 more
than were in the herd in 1931. This is an increase of 8.24 percent,
as compared with an increase of 7.84 percent in 1931 over the
preceding year.
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Complete computation of fur secals, Pribilof Islands, as of Aug. 10, 1932

8t.
8t. Paul
Class Tsland (}oonzm'm &a Total
Pups, estimated. ... ...l ea. 315, 961 71,369 887, 320
Breoding cows, 3 ¥ over, by inference. 315, 981 71,359 387,320
Harem bulls, counted. . 8], 268 1,820 10, 088
Idle bulls, counted. . 1,940 2,349
Yearlings, male and female, estimated:
Females born in 1831 1486, 285 33,037 179,322
Natural mortality, 40 perce 58, 514 13,218 71,729
Yearling females, Aug. 10, 1832 c v n el 87,771 19,822 107, 563
Males born in 1031 .. oo mir et e mnas 146,284 | 33,036 | 179,320
Natural mortality, 40 Peroent. .ceceovoe oo mee i aaaccaaaccnan. 88, 514 13,214 71,728
Yearling males, Aug. 10, 1932 scevcem oo imniieaan. 87,770 18,822 107, 592
2.year-olds, male and female, estimated:
Yearling females, Aug. 10, 1931 - .- .. eean.. 81,272 18, 354 99, 628
Natural mortality, 15 percent . coceeme o oo viamacc—as 12,181 2,753 14, 044
2-year-old females, Aug. 10, 1932 .- el 69, 081 185, 601 84, 682
Yearling males, Aug. 10, 1931 . e oommm i ieieaeeal 81, 258 18, 353 98,612
Natural mortality, 17.5 percent o o oeom oo el 14, 221 3,212 17,433
2-year-olds Inning 1982, v« o ce e el 67, 038 15,141 82,179
2-year-olds killed 1n 1932, .o cocmreveemmmaa e 920 188 1,078
2-year-old males Aug. 10, 1932...... e 66,118 | 14,983 81,101
3-year-old males, estimated:
2-year-old males, Aug. 10, 198) - el PO 61, 007 13, 821 4,828
Natural mortality, 12.5 peroent. oo oo oo A 1,728 9,354
3-year-old males beginning 1932 .o ooeoom o 63,381 | 12,003 65,474
3-year-old males Killed 10 1032- - o ocnm oo 38,113 9, 512 47,6258
3-year-old males, Aug. 10, 1982 ool 15, 268 2, 581 17,849
4-year-old males, estimated:
3-year-old males, Aug. 10, 1931 o el 11,003 2,108 13,108
Natural mortality, 10 peroeBt. . cc-coem e 1,108 210 1,319
4-year-old males beglnnlns 1082, i, 9, 084 1,808 11,879
4-year-old males killed 1n 1932 - oo cvmcoomem el 411 117 528.
4-year-old males, Aug. 10, 1932 - oL ... 9,573 1,778 11, 38
§-year-old males, estimated:
4-year-old males, Aug. 10, 1881 oo .. 10, 912 2,054 12, 966
Natural mortality, 10 pereent .. .ceeceeeeoo el 1,001 205 1, 206
5-year-old males beginning 1932. .. oo oo L. 9,821 1,849 11,670
8-year-old males killed fn 1932 .- eemmmmenn O 1
8-year-old males, Aug. 10, 1032 .ol 9,820 1,849 11, 669
6-year-old males, estimated:
8-year-old males, Aug. 10, 3933 . o oconnm 7,924 2,269 10,103
Natural mortality, 20 Dercent . oo eeummcmee e e 1, 454 , 039
8-year-old males, Aug. 10, 1032 o oo oen e ieas 6, 339 1,815 8,154
Burplus bulls, 7 years old and over, estimated:
6-year-old males, Aug. 10, 1031 oo aeaas ® ® 6,553
Natural mortality, 20 Peroent .. oo o e irmaicace e e 1,311
7-year-old males, beginning 1932 - oo e e 5, 243
7-year-old males killed in 1832, oo on oo ]e e e
7-year-old males, Aug 10, 1832 oo oreeo e caeo oo ooae e 5,243
Burplus bulls, Aug. 10, 103). .. oo rccnrme e 3,201
Natural mortality, 30 percent. .. .o JPIRIINS PR R 987
Remalning surplus for 1832. ... veu o cnanmceaacccravmaemencce s acaceana) el 2,304

1 Estimates have been worked out, insofar as mble, to show the ngproxlmate pumber of seals of each

class which should be credited to each island. do not, however,

aul out in accordance with figures

iven. Beals born on either island frequent the other island. They travel promiscuously between and
aul out on either of the 3 islands. The total for both islands, bowever, is approximately correct.
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Complete computation of fur seals, Pribilof Islands, as of Aug. 10, 1932—Con.

8t
8t. Paul .
Class George | Total
Island Island
Bur%m bulls, 7 {seau old and over—Continued
reeding buils of 181 ... ... Co08| 208 11,12
Natural mortality, 30 percent. 2,78 614 3,337
1931 bulls remaining 1832 ... .o i 6, 353 1,431 7,784
Breeding bulls 1882 __ ... ..o ieiaica. 10, 208 2,29 12, 437
1931 bulls remaining deducted . ... __ ... ... ... 8,363 1,431 7,784
Increment of new bulls in 1932_.__ ... ... .. ... ... 3,858 798 4,683
7-year-old males computed for 1932 .. iiciofvempncaenn 5, 242
8urplus bulls computed for 1932 _ .. ... e 2,304
Total theoretical bull stock for 1932. ... . e mrimocifemanaiai | iaaeaaaet 7,546
New Increment of breeding bulls deducted.-...o.cceoeoooommoeioeomfomoeeoeecaaanns 4,683
Surplus bulls, Aug. 10, 1982 . . ... . ccacmemafe e 2,893
RECAPITULATION
Class Total Class Total

8-year-old males. ... ... ... ... 11, 680
6-year-old males 8, 154
Surplusbulls.. .. ... 2,863
Total, 1932, o oraiiaennn. 1,219, 961

Total, 1881 __...._...... , 127,
Numerical {ncrease, 1932 - 92,879
Peroent increase, 1852. . ........... 8. 24
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INTRODUCTION

Performing the original functions assigned by Congress in 1871 to
the old United States Fish Commission, the technical staff of the
Division of Scientific Inquiry pursued during 1932 the orderly pro-
gram of fishery research developed during the past 5 years for the

urpose of determining changes in abundance of the food and game

hes of our sea coasts and Interior waters, of recommending meas-

ures of conservation for the roFer protection and utilization of the
supply, and of encouraging tﬁe arming of aquatic products.

e major scientific projects that have been continued are included
in three fields: Marine and fresh water commercial fishery investiga-
tions, investigations pertaining to Fame fishes, and shellfishery inves-
tigations. As may be expected from the systematic pursuit of a
well-organized research program, progress has been made in the
solution of the problems affecting the fisheries in all these fields. It
is difficult to select outstanding accomplishments in projects which
require many years for completion and which by their very nature
develop slowly. Nevertheless, a few may be cited.

From the investigations of the haddock fisheries off the New Eng-
land coast it is becoming increasingly evident that success or failure
of the great trawl fishery, employing nearly 100 of the largest vessels
in the fishing fleet, depends upon success or failure of spawning and
survival of the young and not directly upon the numbers of spawn-
ing adult haddock. The decline of the haddock fishery from its max-
imum in 1929 to & minimum in 1932 is thus attributed to failure of
reproduction in the years from 1926-28. Improvement in the yield
is anticipated because of the relatively successful spawning year of
1920 which produced more young haddock than any year since 1924.

. Similar censuses of the mackerel population are providing the basis
of increasingly accurate predictions in yield of that ﬁshelg, and the
study of spawning success and survival in the salmon fisheries in
Alaska not only provide the basis for the Bureau’s regulations of those
important fisheries but also yield predictions of future yields that are
accepted by the industry in planning fishing and canning operations.

For the first time the mystery which has shrouded the life history
and habits of the shrimp on the South Atlantic and Gulf coasts 1s
yielding to scientific research. Although the investigation started as
recently as 1931, the extreme vulnerability of the sirimp supply to
overfishing has been demonstrated. Because of the fact discovered
during the year that the important commercial species have a life cycle
limited to about 1 year, warning has been issued to the States that
the fisheries should be diligently observed for first signs of depletion
which when it appears wil% almost certainly run a tragically rapici
course resulting 1n disaster for this extensive industry. The major
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features of the life history of the shrimp have been sketehed as a basis
for wise conservation measures when they are needed.

The oyster investigations of the Bureau have been 8o designed as
to give direct and practical aid to the industry. Experimental and
demonstration farms have been established in a number of localities
throughout the South Atlantic and Gulf Coast States. More eco-
nomical and practical methods of opening oysters, which also improve
their quality, have been devised, and the Atlantic coast growers have
been warned of the dangers to the native stock of the importation of
Japanese Oysters. These warnings have been heeded, and in some
States legislation has been passed prohibiting the planting of the Ja
anese variety in waters aﬁ’)ng the Atlantic coast. On the Pacific
coast aid has been given to the growers cultivating native Olympia
oysters.

During the past few years the Bureau’s investigations in aquicul-
ture have been successful in improving hatchery technique, combating
disease which annually has taken heavy toll of trout and other game
fishes crowded under unnatural conditions in hatchery troughs, and
in improving strains of brood fish that are more productive and more
disease resistant than wild stock. Continued improvements have
been made during the past year in developing diets that will produce
growth, vigor, and color in hatchery-reared fish equal or superior to
those found in nature. At the same time material economies in oper-
ation have been effected by the use of cheaper food materials.

Additional improvements in the restocking of inland waters are
resulting from the Bureau’s tNﬁrogram of stream survey. The exten-
sion of highway travel and the rapid increase in the number of an-
glers have necessitated radical changes in the methods of plantin,
and have demonstrated the necessity for systematic stocking base
upon accurate knowledge of conditions of fish life existing in the
more accessible lakes and streams. Since the Bureau'’s responsibility
for maintaining and improving angling is definitely indicated in the
waters of the public domain, limnological investigations have been
concentrated in the national parks and forests in the intermountain
region and will be extended to other areas as funds and personnel
permit. Studies already made under this program are yielding re-
sults in systematic stocking of public waters that will be increasingly
apparent to the angler from year to year.

lthough funds authorized to be appropriated by the act of May 21,
1930, known as the “Five-Year Construction and Maintenance Pro-
gram of the U.S. Bureau of Fisheries”, have not been provided, the
major &)‘rojects of investigations under way durinéi 1931 were contin-
ued. The reduction of appropriations for sc.entific work which be-
came available July 1, 1932, amounting to more than one-third of the
total appropriation, necessitated considerable curtailment of activi-
ties in each of the major programs of investigation, and the entire
abandonment of several minor undertakings. The steady increase
of funds for fishery investigations during the past several years has
permitted the gradual expansion of activities and increase 1n techni-
cal personnel. Because of the difficulties in securing well-trained
fishery biologists, however, appointments to the permanent staff
lagged behind authorized pay rolls and resulted in the employment
of a larger number of temporary and part-time assistants than nor-
mally would be the case. Hence, the curtailment of funds has resulted
first in the discontinuance of virtually all temporary appointments
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without seriously reducing the permanent staff. Under the enlarged

rogram of 1931, a great mass of field observations have been col-
fected which during the past year have been subjected to analysis
and laboratory study so that reduced expenditure for travel, equip-
ment, and the usual expenses of investigationshasnotseriously affected
the efficiency of the research activities nor materially curtailed the
scientific output.

As in former years the Division of Scientific Inquiry participated
in the work of the North American Council on Fishery Investiga-
tions—an international scientific advisory body composed of repre-
sentatives from Canada, Newfoundland, France, and the United
States, all of which are directly interested in the fisheries of the
North Atlantic area. The nineteenth meeting of the council was
held in Washington D.C., on October 20 and 21, which a number of
the Division’s investigators attended in addition to the regular mem-
bership of the counciE

In previous reports mention has been made of extensive coopera-
tion in fishery research by States and other institutions. Such
cooperation has been continued in a gratifying degree during the
past year. Not only has official support a,ndy encouragement in proj-
ects been accorded by the States, but also active participation either
by the furnishing of considerable funds or by coordinated activity on
the part of the research staffs of the individual State fish and game
commissions has been provided to such an extent that activities of
the Bureau’s staff have been more effective than would have been
the case otherwise. Such cooperation which is gratefully acknowl-
edged by the Bureau is in most cases mentioned in connection with
the various investigations in the following pages.

PUBLICATIONS

DOwing to the curtailed funds for printing the number of publica-
tions resulting from investigations of the staff or conducted under
supervision of the Division has been reduced. Nevertheless, 12
reports were issued by the Bureau and 34 were printed under private
auspices in publications outside of the Bureau of Fisheries. The list
of papers published by the Bureau follows:

Fisg, MARIE PoLAND. .
Contributions to the Early Life Histories of Sixty-two Species of Fishes
from Lake Erie and its Tributary Waters. Bulletin, vol. XLVII, pp.
293-398, 144 figs. Bulletin No. 10.
GavLTsorF, PauL 8.
Introduction of Japanese Oysters into the United States. Fishery Circular
No. 12, 18 pp., 4 figs.
Higeins, ELMER.
Progress in Biological Inquiries, 1931. Appendix III, Report, Commis-
sioner of Fisheries, 1932, pp. 441-529.
Hoerxins, A. E.
8ensory stimulation of the Oyster, Ostrea virginica, by Chemicals. Bulletin,
vol. XLVII, pp. 249-261, 11 figs. Bulletin No. 8.
Jupay, C., WiLrLis H. RicH, G. I. KEMMERER, and ALBERT MANN.
Limnological Studies of Karluk Lake, Alaska, 1926-1930. Bulletin, vol.
XLVI?, pp. 407436, 6 figs. Bulletin No. 12.
Kognring, V., and H. F. PRYTHERCH.
New Methods of Openinﬁ Oysters and Improving their Condition for Mar-
ket. Investigational Report No. 15, 25 pp., 11 figs.
Prarson, Jorx C.
Winter Trawl Fishery Off the Virginia and North Carolina Coasts. Investi-
gational Report No. 10, 31 pp., 12 figs.
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RicH, WiLLis H.
éalmon-ta.gging Experiments in Alaska, 1930. Bulletin, vol. XLVII, pp.
399406, 1 fig. Bulletin No. 11. .
Rice, WiLLis fi., and Epwarp M. BaLL.
Statistical Review of the Alaska Salmon Fisheries, part 3: Prince William
Sound, Copper River, and Bering River. Bulletin, vol. XLVII, pp. 187-
247, 10 figs. Bulletin No. 7.
RouNsEreLL, GEORGE A., and EpwiN H. DAHLGREN.
Fluctuations in the supply of herrinIgI, Clupea pallasii, in Prince William
Sound, Alaska. Bulletin, vol. XLVII, pp. 263-291, 15 figs. Bulletin No. 9.
SETTE, Oscar E. .
Out}t]gok for the Mackerel Fishery in 1932. Fishery Circular No. 10, 25 pp.,
8.
SUrBER, EUGENE W.
Controlling Vegetation in Fish Ponds with Sodium Arsenite. Investiga-
tional Report No. 11, 39 pp., 23 figs.

The following papers were published by members of the staff of the
Division of Scientific Inquiry during the year 1932 outside of the
Bureau of Fisheries’ series:

Davis, H. S.

The Influence of Heredity on the Spawning Season of Trout. Transactions,

American Fisheries Society, vol. 61, pp. 43-486. .
DEeasoN, HiLary J.

Scientific Investigation of Chubnet Fishing in Lake Michigan. The Fisher-

man, vol. 1, no. 4, pp. 3-4, 11-12, March 1932.
FirtH, FrRANK E.

Phenominal Development in the Southern Trawl Fishery. Fishing Gazette,

vol. 49, no. 12, pp. 6-7.
Gavrsorr, P, 8,

The Life in the Ocean from a Bio-chemical Point of View. J ournal, Wash
ington Academy of Science, vol. 22, no. 9, pp. 246-257.

Spawning Reactions of Three Species of Oysters. Journal, Washington
Academy of Science, vol. 22, no. 3, pp. 65-69.

The Coral Reefs of the Hawaiian Islands. The Collecting Net, vol. VII,
no. 2, pp. 29-30.

Gavtsorr, P. 8. and R. O. SMiTH. :

Stimulation of Spawning and Crossfertilization between American and Jap-

anese Oysters. Science, vol. 76, pp. 371-372.
GIN8SBURG, Isaac.
A Revision of the Genus Gobionellus (Family Gobiides). Bulletin, Bingham
Oceanographic Foundation, vol. 4, art. 2, 51 pp., 7 figs., March 1932.
HERRINGTON, WM, C.
.The H;dsdock Catch, What is Happening to It? Fishing, vol. XII, no. 8,
pp. 4-5.
¢ An Otter-Trawl Development for Saving Small Fish. Fishing Gazette, vol.
49, no. 4, pp. 8-11, 2
HerrineToN, WM. C, and D. MERRIMAN.
ThleoAdvagE?%es of the New Savings Trawl. Fishing Gazette, vol. 49, no.
) PP- .
Hicains, ELMER.

Lobster Conservation Demands Protection for the Big Egg-Producers.
Fishing, vol. XII, no. 1, January 1932, p. 18.

Fishery ﬁese&rch by the Federal ({ovemment. The Collecting Net, July 2,
1932, vol. VII, no. 2, pp. 28-32.

Federal and State Investigation of the Shrimp Progresses. Louisiana
Congervation Review, vol. II, no. 11, pp. 30-33, October 1932.

HiLpeBrAND, SaMUEL F.

On a New Cyprinoid from South Dakota. Journal, Washington Academy
of Science, vol. 22, no. 9, pp. 258-260, 1 fig.

On a Collection of Fishes from the Tuckaseegee and upper Catawba River
Basins, N.C., with a Description of a New Darter. Journal, Elisha
Mitchell Scientific Societ% vol. 48, no. 1, pp. 50-82, 2 ﬁis., 1 plate.

Growth of Diamond-back Terrapins, Size Attained, Sex atio, and Lon-
gevity. Zoologica, vol. IX, no. 18, pp. 551-568, 2 plates.
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HiLg, RaLPR.

Fish Scales and Commercial Fisheries. The Fisherman, vol. 1, no. 10, pp.

3-4, 10, September 1932.
Horxins, A. E. ]

Chemical Stimulation by Salts in the Oyster. Journal, Experimental Zool-

ogy, vol. 81, pp. 13-28.
JoBEs, FRANK W.
Deep Trapnets on Lakes Huron and Michigan. The Fisherman, vol. 1, no.
3, pp. 3—-4, February 1932.
McMiLuin, H. C. and P. Bonnor.
Oyls:;arm}gests in California. California Fish and Game, vol. 18, pp.
NEeepraM, P. R.

Distribution of Bottom Foods in Trout Streams. Field and Stream, Feb-
ruary 1832.

Giving Anglers Real Sport. American Game, May-June 1932.

SurBer E. W.

Sodium Arsenite for Controlling Submerged Vegetation in Fish Ponds.

Transactions, American Fisheries Society, vol. 61, pp. 143-147.
SurBER, E. W., and O. L. MEEHEAN.

Lethal Concentrations of Arsenic for Certain Aquatic Organisms. Trans-

actions, American Fisheries Society, vol. 61, pp. 2256-239.
VanN OosTEN, JOHN.

The Maximum Age of Fresh-water Fishes. The Fisherman, vol. 1, no. 11,
pp. 3-4, October 1932.

Experiments on the Mesh of Trapnets on Lake Erie. The Fisherman, vol.
1, no. 12, pp. 34, 8, November 1932,

Review of Great Lakes Work Conducted by the U.S. Bureau of Fisheries.
The Fisherman, vol. 2, no. 1, pp. 34, 8, December 1932.

WerMourh, F. W,

Federal and State Cooperative Shrimp Investigation in Louisiana. Louis-

iana Conservation Review, vol. 2, no. 9, pp. 39-40. June 1932.
Wiesg, A. H.

Notes on the Exposure of Several Species of Fish to Sudden Changes in the
Hydrogen-ion Concentration of the Water and to an Atmosphere of Pure
Oxy%en. Transactions, American Fisheries Society, vol. 61, pp. 216-222.

Wiese, A. H., E. G. Gross, and D. H. Slaughter.

The Arsenic Content of Large-mouth Biack Bass (Micropterus salmoides
Lacepede) Fingerlings. Transactions, American Fisheries Bociety, vol.
61, pp. 150-160.

WRIGHT, STILLMAN.
Pollution in Western Lake Erie. The Fisherman, vol. 1, no. 6, pp. 34, 10,

May 1932.
Plankton and The Fisheries. The Fisherman, vol. 1, no. 7, pp. 3-4, 11,
June 1932,
Cor;gliztions of Life in Lakes. The Fisherman, vol. 1, no. 8, pp. 3-4, 12, July
1 .
The following progress reports covering the more important inves-
tigations of the Division during the calendar year 1932 were prepared
in the main by the investigators in charge of the various projects.

NORTH AND MIDDLE ATLANTIC FISHERY INVESTIGATIONS

Investigations of fisheries of the Atlantic coast from Maine to
Virginia continued in 1932 to be concentrated on scientific research
needed to arrive at means of insuring the continued productivity of
the fisheries based on the more important food fishes: Haddock,
cod, flounder, mackerel, squeteague, scup, and butterfish. Decreased
funds necessitated curtailment of activities in all phases of the work
but more especially in the cod and flounder studies and the offshore
work of the haddock and mackerel studies involving use of the fish-
eries research ship Albatross II, the latter being out of service after
June 30 for lack of operating funds.
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As in previous years, the staff, under the direction of O. E. Sette,
was headquartered in Cambridge, Mass., where the biological labo-
ratories and the Museum of Comparative Zoology of Harvard Univer-
sity have kindly provided laboratory and library facilities to the
Bureau. This arrangement has had the advantage of not only pro-
viding for the physical needs of this group, but facilitated consulta-
tion with members of the various departments when special advice
was needed for particular phases of the work. Especially profitable
has been the ever available counsel of Dr. Henry B. %}gelow, professor
of oceanography at Harvard University and Director of the Woods
Hole Oceanographic Institution. The latter institution also provided
valuable aid in detailing its research vessel Atlantis to two cruises in
the interests of the mackerel investigations. The cooperation of
Prof. A. E. Parr, curator of the Bingham Oceanographic Foundation
at Yale University, in continuing his studies of the early life histories
of fishes along the coast of New Jersey has provided results vital to
the understanding of the natural economy of the commercial species
of the Middle Atlantic region. The Montauk Yacht Club in provid-
ing dock facjlities for live cars contributed to the success of & sque-
teague tagging project. The kindness of fishermen in providing the
Bureau with records of their fishing operations; of fishing companies
in putting their business records of ﬁsﬁ receipts at the disposal of our
staff; and of fishing captains in accomodating field observers aboard
their vessels for the purpose of tagging fish and collecting biological
data, have also greatly facilitated the work.

HADDOCK

The New England haddock fishery has, during the past few years,
experienced decided changes in productivity, the total landings at the
principal ports in this region having increased from about 70,000,000
pounds in 1921 to more than 240,000,000 pounds in 1929. From
that peak the landings declined to about 137,000,000 pounds in 1932.
These changes have been due to a multiplicity of causes the under-
standing of which is essential to any intelligent consideration of the
fishery and its future. The attainment of this understanding is one
of the primary objectives of the Bureau investigations begun in the
fall of 1930.

The program of investigation briefly outlined in the annual report
for 1930 has been continued during 1932 under the direction of William
C. Herrington. Although the work was considerably curtailed owin,
to reduced funds, it was possible to continue the most fundamenta
observations during the past year.

Haddock population studies; biology and statistics.—Statistics from
the fishing fleet have been collected by F. L, Widerstrom and A. A.
Dallas throughout the year at the Boston Fish Pier and at sea. The
Fish Pier collections included the records of the position and amount
of fishing done for each trip landed, data on the size, age, and growth
of the fish caught on each bank, etc. In addition, 20 field trips were
made on commercial trawlers primarily to secure information on the
abundance of the smaller size claases not landed. BK using this mate-
rial combined with the detailed information from the fleet operating
records furnished by several of the major fishing companies, there
has been assembled a practically complete record for all the offshore
fishing activities of the New England ground-fish fleet.
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The analysis of material on the relative abundance and distribution
of the haddock population, handled principally by J. R. Webster, has
shown that from many aspects the year 1932 has been the most inter-
esting in the recent history of the New England haddock fishery. Fol-
lowing a continuous decrease since 1927 in the stock of haddock of
commercial size (total abundance of haddock was greatest in 1927
although the greatest landings were in 1929 due to increased fishing
effort), the winter of 1931-32 and summer of 1932 finally witnessed an
increase in the abundance of marketable fish. Observations on the
statistical and biological mechanics of this increase have provided some
of the most important of our results for the past year both in respect
toincreasing our understanding of fluctuations of the fishery in the past
and in more definitely determining a basis for our future expectations.

The bulk of the New England haddock landings during the past
few years have come from Georges Bank (including South Channel
and Nantucket Shoals). In 1932 this area accounted for about three

uarters of the total New England catch. The principal efforts of
the present investigation have consequently been concentrated in
this region. ,

The annual report for 1931 considered the relatively poor eondition
of the fishery on Georges Bank during that year due primarily to
intensive fishing combined with the faiFure of the reproductive cycle
to produce any considerable number of young haddock over a period
of several years (probably 4 or 5). Field observations during the
fall of 1930 and during 1931 had shown that a group of young fish
had finally appeared in considerable numbers and had reached a
sufficient size 1n the fall of 1931 so that the larger ones were of com-
mercial value. During the fall and early winter of 1931 the catch
of large haddock continued to decline but the catch of scrod increased
about 19 times over the same period of the Erevious year. At that
time, however, we had few data to indicate how much this group of
young fish would influence the catch during the next few years.

In 1932 the extensive population of {oung fish on Georges Bank
increased in average size through growth from about 41 to 42 centi-
meters (1.5 pounds) to 47 to 48 centimeters (2.2 to 2.5 pounds). As
a result during the summer of 1932 practically the entire group
had reached scrod size and toward the latter part of the year a con-
siderable part of them were sufficiently large to be sold as market
haddock. Consequently, the catch per unit of fishing time, durin
the summer of 1932, experienced a sharp increase to the highest leve
since 1929 and averaged for the entire year about 35 to 40 percent
better than during 1931 (though not approaching the record year of
1927).

The course of the fishery on Georges Bank during 1933 will depend
on the effect of the abundant group of young haddock which have
come into the commercial fishery during 1932. Length-frequency
measurements indicate that very nearly all of this year class were of
scrod size by the spring and summer of 1932, Since that time, no
new group of young haddock has appeared which will affect the
commercial fishery on Georges before the winter or late fall of 1933.
Consequentg', the only conclusion to be reached is that unless new
conditions develop which differ markedly from those experienced
during the past 2 years, the catch per day, all sizes considered, will
not be appreciably better in 1933 than in 1932, and probably it will
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be considerably less due to the mortality suffered by the population
since 1932. Gyrowth in average weight of the fish wi partf; compen-
sate for the mortality but probably not sufficiently to maintain the
catch at the 1932 level.

Data collected on trawlers at sea have shown that the 1930 spawn-
ing on Georges Bank was practically a failure; therefore, the next
recruitment to the commercial fishery cannot take place until the
1931 year class reaches commercial size. This should be in the fall and
winter of 1933-34. Haddock of this class are now taken, sometimes
in considerable numbers, on southeastern Georges and some on the
Northern Edge, but they do not appear to be as abundant as was the
1929 class at the same age. It will not be possible, however, to
qbtain any adequate measure of their importance until they become
large enough to be brought into market with the commercial catch.
No adequate measure of the abundance of the fish smaller than mar-
ket size is possible until a vessel is available for periodic surveys of
the young-fish population. ,

On the banks east of the Fundian Channel such as Browns, LaHave
and Western, the picture is considerably different. The scrod catch
from this area during the past year has been very low, but haddock
too small to be marketed have at times been taken in great numbers.
These small fish were just beginning to be brought in with the com-
mercial catch in November and December 1932, as was shown by
length-frequency measurements, and by a slight increase in scrod
landings for this area. Their continued growth should bring all of
them into scrod size during 1933 and 1934, which will help to coun-
terbalance the scarcity of scrod to be expected on Georges Bank in
the summer and fall of 1933.

Early life history.—The observations made on early life history in
1932 were limited to one trip on the Albatross II, covering the area
from west of Nantucket Shoals to Browns Bank. Salinity and tem-

erature records were taken at 51 stations and hauls for eggs and
arvae made with 1- and 2-meter ring trawls at each station. Seven
hundred drift bottles were also reledsed at the different stations. The
analysis of this material is ﬁroviding extensive information on the
distribution and drift of the haddock eggs and larvae, which is essen-
tial to any understanding of the extent to which one fishing bank is
dependent on another for its supply of young. It may also help to
determine the causes of the great variations in the success of differ-
ent spawning seasons. This work will have to be discontinued in
1933 as the Albatross II will not be available.

The analysis of temperature, salinity, and drift bottle records has
grovided a consistent general picture of the system of currents on

eorges Bank for the spring and early summer of 1931 and 1932.
The results are substantiat bg measurements of currents furnished
us by the Coast and Geodetic Survey for 1- to 8-day periods at vari-
ous points on Georges Bank during 1930 and 1931. Conditions in
the spring of 1932, although in general similar to 1931, differed in
certain details. It will be of interest to learn whether this
change in conditions may have affected the abundance of the year
class resulting from the corresponding year’s spawning. The evidence
on this score will not be available until late in 1933, when the haddock
of the 1932 class should reach a sufficient size to be captured by the
commercial nets.
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No Bureau personnel was available in 1932 for the study of the
collections of eg% and larvae. Fortunately, however, we were able
to arrange with L. A. Walford for the analysis of the data in conjunc-
tion with his research work at Harvard University. The results so
far have confirmed the conclusions from our hydrographic studies and
help to provide an explanation why the small haddock of the 1931
class have so far been found in abundance only on eastern and south-
eastern Georges. Haddock of the 1929 class also were first found
there in laxi%e numbers, agparently spreading as they grew older to the
Northern Edge and to the South Cgannel. The evidence also indi-
cates that there is little or no drift of eggs or larvae across the Fundian
Channel either from Georges to Browns Bank or the reverse.

Savings gear—During January and March 1932, three trips were
made on the Kingfisher of the Portland Trawling Co. fleet and one on
the Ezreter of the Whitman, Ward, and Lee fleet to obtain data on the
action of ‘‘savings cod-ends” used commercially on standard nets.
The work was under the direction of Messrs. Herrington and D. Mer-
riman, assisted by Messrs. Widerstrom, Dallas, and E. M. Leupold.
The gear was satisfactory. It proved as durable as the standard type;
fished as effectively; and released a large proportion of the small
haddock. The amount of small fish taken, in comparison with a
standard cod-end, depended on the average size of the small fish
present on the banks. In the case of small haddock 20 to 35 centi-
meters in length, there was an escapement of 90 and 75 percent;
between 35 centimeters and the commercial size of 40 centimeters the
escapement was progressively less with practically no loss of haddock
above the minimum commercial size.

The results of the work were described briefly in the April issue of
Fishing Gazette and recommendations for the ‘‘savings gear” were
published in the same journalin September. These recommendations
consist primarily of an increase in the size of mesh in the net to give
& minimum stretched mesh of 4% inches clear, measured inside of the
knots, or 5 to 5% inches measured between knot centers, depending
on the weight of twine used. Other modifications in the construction
of the net were recommended to give it increased strength and to
assist in keeping the cod-end meshes open when the net is in operation.
Certain other types of construction were found to give somewhat
better selective characteristics but were not recommended as it has
been considered that simplicity of the gear would facilitate its
adoption by the industry.

MACKEREL

Among the leading fisheries of the Atlantic coast, that for mackerel
is notable for its extreme fluctuation in yield. For the purpose of
ascertaining the causes of such fluctuations and exploring the possi-
bilities of alleviating the periods of scarcity, or of taking full
advantage of the years of abundance, investigation of this fishe
was begun by O. I?J, Sette in 1925 and has been continued throug
the succeeding years. The nature of the fluctuations was such as to
indicate that the causes might lie in the variability from year to year
in the numbers of young mackerel resulting from spawning. Hence
the work was designed to determine the relative success of each
spawning season, by observing the proportion of fish of each age in
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the catch. This involved sampling the catch throughout the season
and estimating the numbers of fish of each year of age in the catch.
Since changes in size of the fleet might also be reflected in the annual
catch, statistics of the catch of individual vessels have also been com-
piled since 1925.

In 1932 most of the sampling was done by F. E. Firth at New
York during May and June; at Boston from July to October; and at
Gloucester in November and December. Additional data were
secured at various minor ports from Maine to New Jersey. During
the year the mackerel fleet landed 3,802 fares aggregating 46,770,740
pounds. Of these, 2,020 fares representing 29,490,409 pounds were
recorded by locality of capture through interviews with captains;
31,352 mackerel were measured from 1,168 fares; and scales were
taken from 1,954 mackerel.

The age composition of the mackerel population, as derived from
these data in 1932 and the frevious 6 years, confirms the original
supposition that variability from year to year in production or sur-
vival of young mackerel is the cause of the major fluctuationsin the catch.
In every instance during the 7-year period an increase in catch has
followed & production of a large year class one or two seasons previous,
end each decline was preceded by a season or two in which subnor-
mal numbers of mackerel were produced.

Knowing the mechanics of these fluctuations, it remains to devise
means of combatting their ill effects. At least three possibilities are
apparent: (1) Adjustment to the fluctuations through prediction of
future abundance, (2) lessening of the fluctuations by adjusting the
fishing intensity so that successful year classes will be spread over
enough years to bridge over the periods of subnormal production of
young fish, and (3) control of the production of young fish.

Realizing the potential velue of predictions the Bureau has been
accumulating experience along this line during the past 5 years.
From an appraisal of the rate of decline of each year class and the
likelibood of a entation by the advent of successful classes, the
prospects for each season werse estimated in terms of probable catch,
and the results made public in fishing trade journals during the first
3 {ears, and by means of Buregu fishery circulars in the last 2 years.
Of the 5 trial forecasts, 1 was noncommittal, 2 were approximately
correct, 1 (1930) was too high by 17,000,000 pounds or 28 percent,
and 1 (1932) was too low by 11,000,000 pounds or 42 percent.
These two instances of disparity between prediction and catch were
caused solely by unexpected changes in abundance of mackerel that
were 2 years old. In all the years of record the predictions of abun-
dence of mackere! older than this were reasonably fulfilled.

The difficulties of predicting the abundance of 2-year-old mackerel
apparently have been brought about by the existence of at least two
distinct types of year classes, distinguishable by changes in availabil-
ity during the first 3 years of existence and by peculiarities of distri-
bution. %f this is the case, an accurate prediction would depend on
the determination of the type in the yearling stage. From consider-
ations too involved to enter upon in this report, it is believed that
morphological studies of each year class, coupied with extensive
marking experiments of each year class in the yearling stage, might
enable such distinction to be made. Thus, it appears that animprove-
ment in the prediction of 2-year-olds is contingent on provision being
made for these two additional phases of st udy.
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While improving the accuracy of predictions of the abundance of
2-year olds would rectify the most serious fault of the present fore-
casting system, there still would remain the question of how to predict
the abundance of yearlings. Prior to their appearance in the fishery
as yearlings, mackerel are too small to be the object of a commercial
fishery; hence this means of appraising their abundance is lacking, and
this category has been omitted from the predictions. Since yeariin 8
often provide & large portion of the commercial yield, it would be
useful to have them included. The most promising means of arriving
at an estimate of their abundance is by annually estimating the num-
bers of mackerel surviving to the late larval stage. This involves
‘special technique and must be pursued through a number of years to
ascertain the relation between abundance of late larvae and the
abundance of yearlings a year later.

To provide ({ata on this subject, the Bureau’s research ship Albatross
IT has been detailed to surveys of the spawning grounds during such
portions of the last five spawning seasons as she could be spared from
-other duties. The early years were exploratory, to ascertain the time
and place of spawning, and to design gear and devise methods that
would give rehable measures of the relative abundance of larvae. It
was not until the season of 1932 that equipment and methods were
developed that could be expected to provige reasonably reliable results.
The report on this season’s operations may be considered as an outline
of the minimum requirements.

From May until July the Albatross II was cruising almost contin-
uously, visiting each of some 30 stations at about weekly intervals.
As spawning begins first in the more southerly regions and gradually

rogresses northward, the area of survey was shifted correspondingly.
Y)urin May the work was mainly at stations in the offing of Virginia,
New Jersey, and New York. By June it was extended to southern
New England waters. At each station hauls about one-quarter mile
in length were made diagonally from below the 30-meter level to the
surface. In the early season when larvae were small a 1-meter net
with 0.6-millimeter mesh was used; later, when the larvae exceeded 8
millimeters in length, a 2-meter net with 1- to 2-millimeter mesh was
also used. Although the Albatross II was taken out of service dur-
ing the latter part of June, because of the lack of operating funds,
the season’s observations were extended into the latter part of July
with the Atlantis which was kindly assigned to this work by the
Woods Hole Oceanographic Institution. Altogether 239 stations
were occupied, at which 372 hauls were made. The larval mackerel
from all hauls have been counted and measured, but personnel has
not been available for the clerical labor involved in computing the
relative abundance at each stage, so that results cannot yet be
reported.

A continuation of such surveys during successive years might en-
able forecasts of abundance of yearlings to be made, but with the
withdrawal of the Albatross I from active service, this feature of the
work must be held in abeyance and the mackerel predictions must
continue to contain this element of uncertainty.

The matter of preventing extremes of fluctuations by relieving
intensity of fishing effort on the successaful classes so that they may
continue abundant enough to bridge the gap caused by a series of
reproductive failures, is further from attainment than predictions,
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but if feasible, should eventually be of far greater effect in stabilizing
the fishery. A continuation of the present program of analyzing the
catch may Frovide part of the knowledge necessary for such control
but it should be accompanied by tagging experiments to discover
how much of the decreased availability between maarling and 2-year-
old mackerel of some year classes is caused by fishing strain, and how
much to natural morta ity and changes in habits with increasing age.
For instance, the 1928 class yielded 29,000,000 yearling fish, but onl
10,000,000 fish during the following year when they were 2 years old.
Was this because too many yearlings were caught? If so, would pro-
tection to yearlings have prevented the decline in catch in the follow-
ing year? A properly designed marking experiment carried on reg-
ularly through enough seasons to establish the usual course of events
might indicate the value of such protection. Inasmuch as such a
marking program would also be useful in improving predictions, it is
im¥ortant that means be provided for this as soon as possible.

hat fluctuations might be smoothed out eventually by controlling
young fish production is a remote possibility, its likelihood of attain-
ment cannot be appraised until more is known about the causes of
failures. Current scientific oiinion is that the phenomenon of poor
Fear classes among marine fishes is due to excessive mortality in the
arval stage, but there are no definite data on the subject. The sur-
veys of the Albatross II on the mackerel spawning grounds have been
designed to throw light on this question as wel% as to be of aid in
})re ictions as previously mentioned. With the tying up of this ship
or want of operating funds, progress has been halted. s an adjunct
to the work at sea, laboratory experiments were carried on during the
year by Leonard G. Worley to determine the percentage of mackerel
eggs that hatch at different temperatures, while rearing of fish larvae
under laboratory conditions was undertaken by Louella E. Cable to
learn their food requirements.

coD

Studies of the migratory habits of the cod were continued during
1932 by William C. Schroeder, but on a reduced scale owing to
reduction in funds available for the purpose.

The principal item in the year’s program was the release of 1,489
marked cod along the coast of Maine to learn whether any of the
abundant stock of 2- and 3-year-old cod that inhabit the inshore
waters of New England move offshore as they grow to larger sizes,
thus contributing to the commercially important stocks of large cod
on the offshore banks. For this purpose it is necessary that the tags
remain with the fish for a number of years. Since the percentage of
external tags lost from the fish is sometimes large, the “belly tag”
a celluloid strip inserted into the body cavity according to the method
developed by R. A. Nesbit, was used in this experiment. Fears that
this type of tag might not be detected as regularly as external tags
proved groundless, for the 10.7 percent returned during the first 6
months after release about equals the percentage of returns from
comparable experiments with external tags.

To provide additional evidence as to the merits of various methods
of tagging, last year's spawning stock of cod from the hatchery at
Woogs Ifole was used to determine the comparative durability of
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celluiloid disk tags attached at different positions on the fish. Unfor-
tunately, only 304 cod were available; 151 were tagged on the caudal
peduncle, 153 on the opercle. During the 11 months since release,
5.3 percent of the caudal tags and 8.5 percent of the opercle tags have
been returned. While this seems to favor the position on the opercle,
the numbers are too few to be decisive.
. -Returns from previous years’ taggings, that came in during 1932,
confirm the previous conclusions that the summer stock of Nan-
tucket Shoals migrates to New York and to New Jersey waters for
the winter, returning in the spring to spend the summer on the Shoals.
There was also a slight scattering from the Shoals toward the north
and east, mainly of larger sizes. The cod off the coast of Maine con-
tinued to provide local returns chiefly, only a few coming in from
distant points and these mostly from the eastward. The newly
marked fish with the more f)ermanent tags, however, may modify
this when the 2- and 3-year-old fish bearing them grow to larger sizes.
Mr. Schroeder’s resignation, in June 1932, to join the staff of the
‘Woods Hole Oceanographic Institution in capacity of business mana-
ger, is a serious lose to the cod-investigating E:ogram. Itis somewhat
offset by his kindness in personally undertaking to continue the anal-
ysis of returns from experiments under way and to do such further
work as may be possible in his new position.

FLOUNDERS

Although shortage of funds prevented further work on the winter
flounder (Pseudopleuronectes americanus) the tagging experiment of
February to April 1931 continued to produce returns during 1932.
Of the 4,179 flounders tagged, 141 were returned during 1931 and 64
during 1932. These indicate that the winter spawning population of
Waquoit Bay migrates through the sounds in the spring and summer,
some going eastward to the Chatham and Nantucket Shoals region
and some westward to the Long Island region. In a few instances,
surprisingly extensive migrations were indicated: One to the eastward
as far as Georges Bank and one to the westward as far as Tuckerton
Bay, N.J. Somewhat greater trend toward the west was shown in
1932 thanin 1931. In the winter many flounders returned to Waquoit
Bay where they were originally tagged.

BHORE FISHES OF THE MIDDLE ATLANTIC BTATES

Investifntion of the causes of fluctuation in yield of shore fishes off
the Middle Atlantic States, begun in 1927, was continued under the
direction of R. A. Nesbit, with data being obtained at Woods Hole,
Mass.; Montauk, N.Y.; and Wildwood, N.J. Because of reduced
appropriations the bases maintained in 1931 at Fire Island, N.Y.;
ford, Long Branch, Deal, Seaside Park, and Beach Haven, N.J.,
were abandoned in 1932. Qbservation of the winter-trawl fishery for
Middle Atlantic shore species wasa carried out at Portsmouth, Va.
Squetoagu.——This is the most important of the shore fishes of this
region. he average annual catch along the Atlantic coast is more
than 30,000,000 pounds with a value of more than $1,000,000. Of
this total nearly one half is ordinarily taken in the Middle Atlantic
States. In addition to its commercial importance, the squeteague is
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higihly prized by sportsmen and contributes largely to the recreational
value of the shore line of these States.

Fluctuations in yield appear to be caused by variations in the
numbers of young fish added to the stock each year, for two cases of
increased abundance caused by unusaally large increments of 2-year- .
old squeteague have been noted during the course of the investigation.
In 1928 the stock of s«iueteaguo in southern New Jersey wasaugmented
by the appearance of large numbers of fish of the 1926 brood. In
1929, 1930, and 1931 these fish returned to the same locality in con-
siderable numbers, accounting for a larger proportion of the catch
than any other year class during these years. By 1932 the numbers
of fish of this brood had greatly decreased, and since no other brood
of comparable magnitude entered the fishery meanwhile, the yield for
that yeardeclined. Similarly, in 1929, a large brood of 2-year-old aque-
tea&e appeared near Montauk, N.Y., with a corresponding increase
in the catch. This brood dominated the fishery in 1929, 1930, and
1931, but by 1932 few returned, and the catch reverted to levels as
low as in 1928. .

In addition to these two conspicuously large broods, appearin
first as 2-year-olds, minor contingents of yearling fish have appeare
in southern New Jersey in all the years covered by the investigation,
and near Montauk, N.Y., in 1932. These fish are remarkable in
that while still yearlings they are always apf)roximately as large as
the 2-year-old gsh of the dominant year classes described above.
Moreover, growth increments of these fish in their first season, as
calculated from the scales, are greater than the corresponding
increments for the dominant 2-year-olds.

Thus there appear to be two distinct types of young fish entering
the fishery in variable numbers from year to year. The first type
consists of slow-’%rowing 2-year-olds which occasionally appear in
large numbers. The second consists of fast-growing yearlings which
have not appeared in sufficiently large numbers during the course of
the investigation to affect the yield greatly.

The rate of growth of the 2-year-olds as calculated from the scales
agrees closely with the observed rate of growth of young fish during
their first two seasons in Virginia and North Carolina. Moreover,
slow-growing yearlings are abundant in these Stsates, in marked
contrast to their virtually complete absence north of Delaware Bay.
Thus, there is much to suggest that the most important increments
to the New Jersey and New York stocks of squeteague during the
period 1928-32 consisted of fish which had spent their first two
growing seasons south of Delaware Bay.

This hypothesis is supported by the results obtained by Prof. A. E.
Parr, curator of the Bingham Oceanographic Foundation, who con-
tinued his studies of spawning and nursery areas of southern and
central New Jersey and at Woods Hole, Mass. As in the preceding
¥ears, squeteague eggs were taken in abundance, but larvae were not

ound in New Jersey waters. This persistent absence of squeteague

larvae, in marked contrast to their abundance in lower Chesapeake

Bay, suggests the possibility that the eggs fail to hatch in the waters

of New %%mey. It has been noted that the eggs are produced in the

two localities simultaneously but at a time when water is colder in

Delaware Bay than in Chesapeake Bay. It is planned to carry out
174007—-33—3
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experiments to determine whether squeteague eggs are capable of
hatching at the temperatures usually prevailing in Delaware Bay
during the spawning season.

It has proved difficult to test the view that northern stocks of
squeteague are largely recruited by migration of 2-year-olds from the
South, by tagging squeteague in southern waters. The species is so
soft-fleshed and so weak-boned that external tags are not retained in
adequate numbers for longer than a few weeks. In 1930 Mr. Nesbit
devised a new method of ta.%ging which was first used successfully
with squeteague in 1931. This consists of inserting a strip of colored
celluloid into the body cavity of the fish through a small incision in
the body wall. Each strip bears & notice of reward, a return address,
and an identifyin% number.

Of approximately 900 slow-growing yearling squeteague tagged in
this manner by W. C. Schroefer in (ghesapeake gay in 1931, 18 were
recaptured in 1932. None was retaken north of Delaware Bay.
However, since the New Jersey and New York catches in 1932
included very few slow-growing, 2-year-old fish, the hypothesis cannot
yet be regarded as disproved, for the origin of these sporadic incur-
sions can be determined only in the years in which they occur. Ina
further attempt to test this hypothesis, approximately 1,900 sque-
teague were tagged in the same manner in October 1932 in Pamlico
Sound, N.C.

In order to determine whether the minor increments of yearlings
to the New Jersey and New York stocks are derived from the juve-
niles observed each autumn in northern New Jersey and New York,
spproximately 1,900 juveniles were tagged in October 1932 near
Montauk, N.Y.

Should the results of tagging experiments eventually justify the
view that many or most (l)?g%he squeteague taken in New York and
New Jersey are immigrants from the South, it will be desirable to
estimate the relative contributions of the southern and of the local
nursery areas. The differences in rate of growth are sufficient to
make this possible if the growth increments of the earlier years can
be calculated accurately from the position of the year rings in the
scales. Such calculations can be made only if the relation of scale
growth to the growth of the body be understood thoroughly. Earlier
observations of this relation were checked by a number of experiments
at the Woods Hole laboratory of the Bureau, and at the laboratory
of the Woods Hole Oceanographic Institution, and were found to be
correct. Thus, there has been established a sound basis for separating
the two types of increment to the squeteague stocks of the region, not
onlﬁ in the year in which they first appear but in subsequent years as
well.

Scup.—In the annual report for 1931, it was shown that although
the yield of scup in the summer pound-net fishery has been subject to
wide fluctuations, this species has demonstrated its ability to recover
naturally from low levels of abundance. The pound-net catch of New
Jersey rose by the influx of successful broods from one of the lowest
on record in 1928 (316,000 pounds) to a new high level of 4,100,000
poundsin 1931. According to preliminary statistics, the yield of 1932
was only moderately less than the record cateh of 1831, These higher
yields represent actual increases in abundance, for there was no cor-
responding increase in intensity of fishing.
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Prior to 1929 the scup was generally considered a ‘ summer fish "’
and constituted an important product of the summer pound-net, trap,
and seine fisheries along the Atlantic inshore waters from the Chesa-
peake Bay to Cape Cod. However, with the rapid growth of a winter-
trawl fishery 2 off the Virginia Capes since the winter of 1929, an
additional strain has been placed on the species, and the question has
been raised whether or not it can withstand the year-round exploita-
tion to which it is now subject. Compilation and analysis of the
data bearing on this question were carried out by W. C. Neville.

It was first necessary to determine whether the winter trawlers
and the summer pound-net, seine, and trawl fisheries were drawing
on the same stock of scup. Marking experiments have disclosed a
migration of scup in the fall from the summer fishing ground to the
winter fishing ground, and a spring migration from the winter grounds
off Virginia to the summer area along New Jersey. Comparison of
the size and age composition of the catches of the summer and winter
fisheries disclosed that broods of scup that have contributed largely
to either the New Jersey, inshore, summer, pound-net fishery or to
the more offshore summer-trawl and seine Xsheries have also been
prominent in the catches made by the trawl fishery in the following
winters. Thus, both fisheries appear to be drawing on the same
population.

n order to determine whether the double strain on the stock was
affecting the yield in one or the other, or both of the fisheries, an
analysis was made of the changes in their yields. As indicated in
the first part of this report, the summer fishery gives no indication
of a decline in abundance to date, and this in spite of the fact that
the winter-trawl fishery of 1931-32 drew upon the same age groups.

The total quantity of scup landed at Virginia ports by the winter
trawlers increased from approximately 1,600,000 ’Founds in 1930-31
to appmximate}{ 2,200,000 pounds in 1931-32. This increase, how-
ever, was cCause entirely by increased fishing effort. Actually, there
was a decrease in availability, for the catch per tri]i declined from
7,900 pounds in 1930-31 to 2,800 pounds in 1931-32, 1t might appear
that this decline in the catch per trip, and the shift to smaller sizes
in the composition of the catch of the winter-trawl fishery, was perhaps
the first indication of depletion from overfishing; but this is not
necessarily true for other factors were responsible for these changes.
These are: (1) In the winter of 1931-32, scup were probably much
less readily available as a result of the schools scattering widely over
a larger expanse of coastal sea bottom; this because the bottom water
remained warm over a much larger area of the coastal plain in that
winter than in the preceding winter.® (2) The change in the hydrog-
raphy of the region resulted in the greater availability of other
important food fishes, especially of sea bass, and probably caused a
diversion of fishing effort from scup to the more readily caught sea
bass. These conditions appear adequate to explain the decline in the
catch of scup per trip at sea in 1931-32.

If the number of returns of tagged fish is indicative of fishing
intensity, there is little evidence that the scup fishery is being sub-

* An sccount of this fishery is given in Winter-trawl Fishery off'the Virginia and North Caroline Coasts,
by John C. Pearson. Investigational Report No. 10, Bureau of Fisherles, 1432,

1 For a description of the ohanges in the hydrogra] hic conditions between the winters of 1930-31 and
1931-83, see Temperature and the SBouthern Trawler by William O. Neville, Fishing, January*1933.
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jected to any great strain. To date there have been only about 1
percent returns from a total of 5,228 tagged scup. This low percent-
age cannot be attributed wholly to the loss of tags by becoming
detached or to the death of the fish as a result of the marking opera-
tion, since returns were well distributed over a period of almost a
year. Moreover, in laboratory tests it has been found that tagging
causes very little mortality, and that virtually all scug retain the
external celluloid disk tags for a period of 4 months, and the major-
ity for at least 1 year. But in order to eliminate any uncertainty
due to a possible loss of tags, we may confine our consideration to
the returns for the first 4 months after tagging. During such periods,
less than 1 percent of the marked scup were returned. This is
exceedingly low in comparison with returns of 4 to 20 percent obtained
during comparable periods with squeteague, cod, and striped bass,
and may be taken to indicate that the fishery at present is catching
only a very small part of the general stock of scup in the sea.

It appears, therefore, that although now subject to year-round
exploitation, the scup fishery has not to date shown any indication
of an appreciable decline in abundance directly attributable to the
additional strain, Consequently, there appears to be no present need
for restriction of the fishery.

It is important, however, that observation be continued, for this
conclusion is based on present conditions of abundance and ﬁshing
intensity; and experience has shown that both are subject to mlpi
change. Each year since 1929 has seen a greater number of trawlers
engaged in the winter and summer fisheries, and there is no indication
that this increased strain has reached its maximum. The history of
the fishery suggests that the yield must eventually decline from
present levels, and when this occurs the Bureau should be in a position
to judge whether the decline is natural or whether it is due to over-
fishing, and to make new recommendations to fit the new conditions.
This can be done only if observations of abundance, age composition,
fishery intensity, an hydrograghy are continued.

Butterfish.—Continuation of butterfish studies by H. M. Bearse in
1932 has confirmed the view that fluctuations in yield of this fishery
are caused primarily by dominant year classes, and that no depletion
by overfishing has taken place. Appearance of another large year
class in 1932 indicates that a continuation of good yields is to be
expected in the immediate future.

CHES8APEAKE BAY INVESTIGATIONS

The studies of the life history of the striped bass or rockfish (Roc-
cus lineatus) begun by John C. Pearson in 1931 were continued until
June 30, 1932, when curtailment of appropriations forced abandon-
ment of this activity.

Of three hundred and four 2-year-old striped bass tagged during
July and August 1931 off Annapolis, Md., a total of 81 fish or 26%
gg:cent were retaken by a.nﬁlers and commercial fishermen within the

t year after release. ost of the recaptured fish were secured
north of Annapolig, in the upper bay and tributaries, during the fall
and winter following release. In the spring of 1932, however, several
recoveries as far south as the upper Potomac and Wicomico Rivers
indicated a dispersion of striped bass throughout the upper half of
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the bay from the deeper channels which form the winterin&lgrounds
of the species. No recoveries have been reported since the spring
season.

Observations in upper Chesapeake Bay showed that the striped
bass spawn in the Susquehanna River, above Havre de Grace, during
the latter part of May. The large and rather delicate eggs of the
species were taken in abundance by townets in the Susquehanna and
supplied the first evidence on record concerning a natural spawning
area of the striped bass.

EXPERIMENTAL REARING OF MARINE FISH LARVAE

The cause of fluctuation in commercial fisheries has been traced to
a corresponding fluctuation in the survival of the young of the various
species. To determine the physical and chemical factors effecting
their survival, Louella E. Cable continued experiments on rearing
marine fish larvae at the Woods Hole station during the summer of
1932.

It was shown that the most critical period of development comes
a few days after hatchinﬁg, when the yolk sac is neaI{,y or wholly
absorbed and the young fish are ready to take food. Very few lar-
vae feed in the laboratory in standing water, and those that do seldom
survive the critical period. Apparently stimulus is needed to make
them sufficiently alert to catch flt))od and keep them active after feed-
ing and to create the need and desire for more food for after feeding
they sink to the bottom making little effort to swim about. The
current rotor devised by Dr. P. S. Galtsoff and Miss Cable while
allowing for a constant change of water without danger of loss or
injury to the larvae, provides a gentle current which buoys up the
larvae, stimulates them to action, and keeps the food suspended.
Such gentle currents were found to be a definite aid to the fish larvae
in catching their food.

The larvae of those species studied, mackerel, sand dab, Prionotus,
Paralichthys oblongus, tautog, cunner, and Urophycis, respond in like .
manner to similar conditions. All develop more rapidly at high than
at low temperatures; all are injured by contact with rough surfaces
and are very sensitive to water pollution, and all die within a few
hours after absorption of the yo]i sac unless they begin to feed at
that time. In the labaratory the early post larvae of these species
will feed on copepods and make rapid growth. Under sanitary con-
ditions mortality before the criticaf period is almost negligible, being
less than 10 percent in many cases.

Mackerel larvae, at least, are able to adapt themselves to salinities
varying from 26 to 32 per mille. The limits of adaptability may be
found to be even more widely separated.

SOUTE ATLANTIC AND GULF FISHERY INVESTIGATIONS

INVESTIGATIONS OF THE SBPAWNING HABITS, EMBRYOLOGY, LARVAL
DEVELOPMENT, AND RATE OF GROWTH OF FISHES

Studies pertaining to the spawning habits, the embryology, larval
development, and rate of growth of fishes of the South Atlantic States
were continued by Dr. Samuel F. Hildebrand, assisted during most
of the year by Louella E. Cable and the rest of the year by Nell Henry.
Besides the collection of additional material and data, and preliminary
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studies and identifications, a manuscript amply illustrated with draw-
ings, on the spawning habits, the embryology and larval development
of three species of blenny was completed and submitted for publication.
Another manuscript, with drawings, embodying the results of similar
studies pertaining to four species of goby also was completed and
submitted for publication. Xlthough the blennies and gobies studied
are too small to be of direct economic value, they are numerous enough
in many localities to serve as a forage fish for larger commercial species.

Comprehensive studies of the larval development, the distribution
of the young, and rate of growth of eight species of Sciaenoids, namely,
Menticirrhus americanus, M. saxatilis, M. littoralis, Larimus fasciatus,
Stellifer lanceolatus, Cynoscion regalis, C. nebulosus, and C. nothus were
completed. A manuscript, well illustrated with drawings, embodying
the results of the studies of the 5 species named first was prepared,
and an account of the 3 species of Cynoscion was well under way at
the close of the year.

The 3 species of Menticirrhus, or king whiting, as well as the 2
species of Cynoscion (regalis and nebulosus) or sea trout studied, are
all of much commercial importance. The extensive additions to our
knowledge of the life histories of these fishes will prove most valuable
when the time comes, as it no doubt will, that regulations for their
protection and conservation must be enacted.

ICHTHYOLOGICAL STUDIES

Ichthyological studies of the marine fishes on the coast of the
Southern States were continued. Particular attention was paid to
the summer flounder and allied species of the genus Paralichthys.
These species which are all food fishes of much importance in the
fisheries are very similar in appearance and difficult to distinguish.
This was an almost insurmountable stumbling block in the way of a
study of their rate of growth, habits, and life history. By an inten-
sive study, distinguishing characters have been recognized by which
the different species may be positively segregated without difficulty.
The geographical distribution of the various species has been worked
out, and also, their economic importance.

On the coast of the Southern States there are present two common
and distinct species of flounders belonging to the genus Paralichthys,
The interesting fact was also discovered that one of these species is
naturally quite small, and not of much important commercial impor-
tance except for local consumption, but few reaching a sufficient size
to enter the channels of trade; while the other species is the com-
mon market fish. In other words, individuals of the smaller species
are not the young of the larger commercial species, as was generally be-
lieved. This fact, of course, has an important bearing on the problem
of conservation.

Needed systematic studies of the common fishes of the Gulf coast
belonging to other groups as well were continued.

SHRIMP INVESTIGATIONS

The investigation of the shrimp, which ranks first on the list of the
important fisheries in the South Atlantic and Gulf area, has been con-
tinued during 1932, under the direction of Dr. F. W, Weymouth,
professor of physiology at Stanford University, California, and Mil-
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ton J. Lindner. This investigation, started in 1931, covers practically
the entire range of the commercial fishery and has been supported by
the States of Louisiana, Texas, and Georgia. Headquarters are
maintained in New Orleans, the center of the shrimp industry, in
quarters kindly furnished by the Louisiana Department of Conser-
vation, and field stations are located at Beaufort, N.C., Brunswick,
Ga., and Aransas Pass, Tex. Intensive life history and oceanographic
studies are being carried on in Louisiana, with the excellent coopera-
tion of the Louisiana Department of Conservation, through its
bureau of research and statistics. This department, besides supplyin
quarters for the Bureau’s investigators, also furnishes the crew an
operating expenses of Fisheries launch Black Mallard. Through the
generous support of the Texas Game, Fish, and Oyster Commission
and the Georgia Department of Game and Fish, the Bureau of Fish-
eries was enabled to place an observer at Aransas Pass, Tex., to
sample the commercial shrimp catch, and another at Brunswick, Ga.,
with Fisheries launch No. 68 and crew, to study the habits of the
shrimp in that area.

As stated in the last annual report, the Bureau’s investigators con~
fined themselves chiefly to the problems concerning (a) life histories
of the principal commercial species, including spawning, embryology
and larval history, post-larval growth, longevity, and migrations; (b)
abundance analyses; (¢) biometrical studies of the principal species in
respect to racial determinations and migrations; and (d) effect of
fishing in relation to gear, localities, and time on composition of the
shrimp catch and on the other species of economic importance.
The investigators of the Louisiana Igepartment of Conservation were
to direct their activities toward the solution of the problems in respect
to (a) habits and reactions of the young and adult shrimp in relation
to food and food getting, migration, molting, spawning, and the effects
of temperature and salinity; () the anatomy of the principal species
of shrimp in relation to spawning and feeding; and (c) diseases and
perasites affecting the shrimp.

In an attempt to attain these objectives, during 1932, in the region
near Beaufort, N. C., 13 beam trawl and 76 otter trawl hauls were
made for shrimp in both the inside and outside waters; 14 seine hauls
were made for smaller post-larval shrimp in the muddy creeks and a
number of plankton tows were taken in the waters adjacent to
Beaufort, for the larval stages. Along the entire Georgia coast,
launch No. 68 made 362 hauls for shrimp with a regular 50-foot com-
mercial otter trawl. Besides the otter trawl collections, a number
of plankton tows and seine hauls were made. At Aransas Pass, Tex.
262 trawl boat catches were sampled. In Louisiana 188 otter trawl
hauls, 106 plankton tows, and 27 seine hauls were made. With each
otter trawF haul an accompanying hydrographic station was made.
From the above operations, during 1932, over 85,000 shrimp were
measured, sexed, and the gonad development recorded.

The operations in Louisiana are centered around 3 stations in
Barataria Bay and 3 stations in the Gulf adjacent to the bay with
occasional investigative trips to stations in other parts of the State.
Barataria Bay is the focus of one of the most productive shrimping
grounds in Louisiana and was selected as the base for intensive study
because of its commercial importance and accessibility to New Orleans
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where the laboratories are located. The stations have been so chosen
that they represent a wide variety of ecological conditions that grade
from the brackish waters of Bayou St. Denis in upper Barataria Bay
to the saline waters of the Gulf 12 miles off Barataria Pass.

The stations are visited twice every half month and at each an
otter trawl haul is made, the surface- and bottom-water temperatures,
salinity, pH and turbidity determined, and, if conditions are suitable,
a plankton tow is taken. When the trawl haul is completed the
catch is emptied on deck and separated into piles according to species.
Each species of fish is counted and recorded and a random sample of
200 Penaeus setiferus (common shrimp) is taken. Each shrimp in
the sample is sexed, measured, and tge gonad development noted.
The measurements are made from the tip of the rostrum or ‘“spine”
to the end of the telson or “tailfin.”” They are taken to the nearest
millimeter on an especially devised measuring board and recorded as
total length. As the shrimp of lesser economic importance are found
in the random sample of 200 common shrimp, they are separated out
and later the same procedure of sexing, measuring, and gonad exam-
ination is carried out on them. In this way the ratio of the common
shrimp to other species in the catch is determined.

Somewhat similar sampling procedures are followed in both North
Carolina and Georgig, but in Texas the method of sampling is altered
to fit the commercial fishery. Here the observer is located at a can-
nery from which he obtaina random samples of shrimp from eight
commercial trawl boats each week. The length measurements and
other observations on the specimens are made in the same manner as
in Louisiana.

There are three species of sea shrimp, all of which are members of
the family Penaeidae, that are of commercial importance in the South
Atlantic and Gulf States. The common shrunp or lake shrimp
(Penaeus setiferus) comprises over 95 percent of the total, while the

ooved shrimp (Penaeus brasiliensis) and the sea bob (Xiphopenacus
i:oyen“) together yield the remainder. Since the common shrimp
(Penaeus setiferus) is by far the most important commercial species,
the investigations have been centered chiefly on solving the life his-
tory of this species. These investigations have already yielded many
facts concerning the life history of the common shrimp (Penacus
setiferus), and a report is now in press covering some of the findings—
a brief summary of the more important ones will be given here.

From an analysis of the length-frequency data gathered in North
Carolina, Georgis, Louisiana, and Texas, it is evident that the common
shrimp remains in the catch for only 1 year. In the Georgie area,
the shrimp spawn from about the latter part of March until about
the end of August. The young shrimp hatched in the spring, grow
rapidly and appear in the fishery during July, with a mode at about
90 miﬁimeters. These small shrimp-of-the-year furnish the heavy
fall and early winter catch. The following spring they mature, spawn,
and pass from the fishery. By the first of October, there is none of
these year-old shrimp remaining in the Georgia waters; they disappear
rapidly during July, August, and September, following the appearance
of the young of the succeeding year class.

From sall indications, the spawning seems to be in the outside waters
or at least in waters of high salinity. The young post-larval stages,
from 8 or 9 to 100 millimeters, are found in abundance on the inside
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in the bays, creeks, and lakes associated with high temperatures, low
salinities, and shallow muddy-bottom waters. As these young indi-
viduals grow, they move to more saline waters.

There is a differential growth rate between the males and females
with the latter outstripping the former. In the young under 100
millimeters there is no significant difference in size between the sexes.
In the spring, however, during the development of sexual maturity a
differential growth is evident, in which the males are outstripped, so
that in the spawning population the females are longer by nearly a
tenth. There are also other morphological differences between the
sexes; the males are characterized by having the inner ramus of the
first pair of swimmerettes elongated and modified to form a structure
termed the petasma which is apparently used in the transference of
the spermatophores. This structure is lacking in the female.

That temperature influences the shrimp is evidenced by the fact
that in Barataria Bay, La., during the fall of 1931, there was found
a high positive correlation between the weekly average length of the
shrimp and the average weekly air temperature. At the same time,
there was a high negative correlation between the proportion of
females in the catch and the temperature. Inother words, an increase
in air temperature was associated with an increase in the average
length of the shrimp and a decrease in the proportion of females.
Similarly a decrease in temperature was associated with a decrease
in the average length of the shrimp and an increase in the proportion
of females. :

During the spawning season, there is evident a wide divergence in
the proportion of sexes in the inside and outside waters of Georgia.
From September 1931 to March 1932 the females were slightly more
abundant than the malesin both the inside and outside waters. Begin-
ning about April (for both 1931 and 1932) the percentage of females
on the inside rose rapidly until by June over 80 percent of the po
ulation in the inside waters was composed of this sex. After the
June peak, the percentage dropped until the disappearance of the
large year-old shrimp from the catch made it impossible to follow the
sex ratio of this group. During the period of rapid rise in the pro-
portion of females on the inside, there was also a change in the propor-
tion on the outside. At first there was a rise in the percentage of
females then a rapid drop to about 30 percent, where it remained
until the large group disappeared.

For the first two months following the appearance of the youn
shrimp-of-the-year in the commercial catch, the males outnumber
the females in this group in both the outside and inside waters. That
the rapid rise of the proportion of females on the inside and the
decline on the outside was closely associated with spawning can
hardly be doubted, as these changes in the population appeare(% dur-
ingrt,he height of the spawning season.

he shrimp is apparently omnivorous in its feeding habits as a
wide variety of both plant and animal remains have been found in
the stomachs.

In an attempt to determine the effect of trawling on species other
than shrimp, an extensive survey was carried on for 2 gears in Georgia.
From October 1, 1930, to September 30, 1932, 386 auls were made
by launch No. 58 in the inside tidal waters of Georgia suitable for
commercial trawling operations. (Similar studies are now in progress
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in Louisiana.) In these 386 hauls made with the ordinary commer-
cial gear, a total of 530,176 fish were taken, an average of 1,373% fish
per haul. The table given below shows the total number and the
average number per haul of bullhead minnows, important sports fish
and all other species caught in these 386 hauls.

Totalnum- ! Total num-
ber of fish | Average ber of ish | Average
taken in 386| number of || taken in 386| number of

Species bauls in | fish per | Bpecles bauls in | fish per
{nside hsut inside haul
waters waters
Bullhead minnow._.___... , 354 617.5 | Bluefish....oovvn .. 394 1.0
L S 40,174 127.4 || Other species__________.__ 158, 909 411, 7
roaker 45, 800 1187
Summer trou - 25, 962 67.2 Totel. .. ____._ 830,178 1,373.5
Whiting 11, 584 30.0

As shown in the table, almost half the total catch (45 percent) was
represented by the bullhead minnow (Stellifer lanceolatus), a fish of no
sport or commercial value, but still of importance as a source of food
for other species. Excluding the bullhead minnow, five sports fish,
namely, croaker (Micropogon undulatus), spot (Leiostomus xanthurus),
summer trout (Cynoscion regalis), whiting (Menticirrhus americanus),
and bluefish (Pomatomus saltatriz), comprised 45% percent of the fish
remaining. Since the majority of summer trout, croakers, spots, and
bluefish, and a large pro(i)ortion of the whiting, were undersized and
immature fish that could not be utilized for food purposes, it is evi-
dent that a great deal of destruction was done by the trawlers. In
the ordinary commercial operations most of the fish and:smaller
shrimp caught in the trawls are dead or moribund before the process
of sorting has been completed and they can again be returned to the
water. If the young individuals are not dead, they are so weakened
from packing in the trawl and exposure on the deck of the vessel that
when thrown back they fall easy prey to sea gulls and larger fish.
Furthermore, since the inside waters of Georgia are restricted in
extent and since they are important nursery grounds for shrimp and
many species of fishes, it has been recommended that these inside
waters be closed to trawling.

Experiments are in progress in Louisiana which it is hoped will
throw light on the amount of shrimp that escape through the meshes
of the trawl and to determine if it is feasible to devise a trawl which
will allow the smaller shrimp to escape unharmed. This is not an
easi undertaking as the shrimp are readily killed and their shape
makes it difficult for them to pass through the meshes of a net with-
out becoming entangled and badly mutilated. A canvas tubing is
being devised which will fit over the cod end of a trawl and allow
everything that passes through the trawl to be washed into a live car
on the surface. With this apparatus the effectiveness of a savings
gear can be determined as it will enable a record to be made not only
of the number of shrimp and small fish escaping through the meshes
of the trawl, but also whether these individuals are living or dead—
& necessary requisite of any savings trawl.

With the shrimp fishery based wholly on immature and maturing
individuals and with the evident short life of the common shrimp,
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it is apparent that when depletion once sets in it is likely to be dis-
astrously rapid, and all possible methods should be used to foresee
depletion and prevent its occurrence. In Louisiana, steps toward
this end have already been taken. Commissioner of Conservation
Robert S. Maestri, at the instigation of M. J. Lindner of the Bureau
of Fisheries, and Col. Hu B. Myers and James P. Guillot of the
Department of Conservation, inaugurated a system of shrimp-catch
records which will eventually yield invaluable information on the
abundance of the shrimp. It is required of all dealers and ice-boat
caPtains, or anyone who buys shrimp directly from the fishermen, to
fill out a form, in triplicate, giving the name of the dealer, the name
of the fisherman, the name of the boat, the type and size of net used,
the locality in which the shrimp were caught, the amount of shrimp,
and the price paid. These forms are furnished free b{ the State to
all dealers, and the field agents of the Department of Conservation
collect the completed tickets twice each month. It is hoped that the
other States in which shrimping is an industry will follow the excel-
lent example set by Louisiana in securing information on the status
of the fishery, for it is only from such records that sufficient informa-
tion can be obtained to determine the real abundance of shrimp.

PACIFIC COAST AND ALASKA FISHERY INVESTIGATIONS

With the exception of the investigation of the sockeye salmon of
Puget Sound the major field projects of the Pacific coast fisheries
were continued in Alaska. No new programs of investigations were
initiated during 1932, and because OP curtailment of funds the work
dealing with the steelhead trout of the Rogue River was discontinued.
Funds were not available for the employment of an investigator to
take charge of the Bristol Bay red-salmon problem. However, scale
samples from this region have been secureJ) through the cooperation
of the Alaska Division of the Bureau of Fisheries.

All of the investigators have been stationed at the Fisheries
Biological Station in Seattle when not in the field.

PUGET SOUND BOCKEYE-SALMON INVESTIGATION

An investigation dealing with the sockeye-salmon fishery of Puget
Sound was initiated by J. A. Craig during the preceding year. )
program adopted in relation to this particular problem had as its aim
the devising of a reliable index of the annual abundance of the sock-
eye salmon and solving the question of whether or not the abundance
of the fish varies in a regular and constant manner during each fish-
ing season; also, if these regular variations do exist whether or not
- they are due to individual races of these salmon migrating through
the fishery at fairly constant dates from year to year. If the presence
of such individual “runs” or “races’ can be established, their fluc-
tuations in annual abundance can then be studied in detail apart from
the total run, since it is possible for certain parts of a red-salmon
migration to be more severely depleted than others.

n order to solve these problems, a statistical study was made of
the daily catches of a selected group of traps. Records were procured
from the years 1917 to 1930, inclusive. gince the traps selected had
not been moved in location or altered in construction during these
years, each constituted a constant unit of fishing gear. Records of
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daily catches were available, hence a fishing day provided a constant
unit of time. From these data the result or catch of a constant unit
of fishing effort was calculated from the records of each trap, and from
the records of all of the traps for each year or portion of a fishing
geason. Seasonal trends of the catches were also computed for the
individual years.

Using standard methods for computing index numbers, the records
of the individual traps were combined into an index of size of catch
per unit of fishing effort for all of the traps during the years in which
data were available. Since these catches are the results of the use
of constant units of fishing gear it should be a reliable index of the
abundance of the Puget Sound sockeye salmon. The total amount of
fishing gear on Puget Sound has decreased during the years under
consideration. Therefore, any drop in average catch per unit of
effort is not due to increased competition between gear. The trend
of this index indicates a steady decline in the numbers of sockeye
salmon from 1917 to 1930.

An outstanding feature of the seasonal trend of the fishery is a larfe
peak in midsummer. This period of great abundance has apparently
suffered the greatest depletion.

From the results thus far achieved it appears that it may be possi-
ble to correlate certain regular seasonal guctuations in abundance
with definite races of salmon entering the Fraser River.

Catch records from the fishing seasons of 1931 and 1932 have only
recently become available and will be added to the data so far con-
sidered to complete this study.

During 1929 an experiment was undertaken at the Bureau of Fish-
eries’ hatchery at Birdsview, Wash., to determine the most effective
time at which to liberate young sockeye salmon. With this object
in view 24,000 fingerlings were hiberated in the fall of 1929 after being
marked by the removal of their left ventral fins. On the followin
spring another 24,000 fingerlings from the same brood were liberate
and marked by the removal of the right ventral fins.

Returns from these experiments were secured during the fishing
season of 1932. Approximately 600 fish were recovered, the spring
liberation returning in a ratio of about 4 to 1 to the fall liberation.
Full data regarding length, locality, and date of capture, and scale
samples were taken from these fish. ,

All of the marked fish recovered after entering the Skagit River were

found in Grandy Creek where they were liberated, none being taken
at the weir on Baker River. This adds additional confirmatory evi-
dence to the theory that sockeye salmon return to their parent stream
to spawn.
. ese data will be considered for the purpose of not only determin-
ing the proper time of liberation, but also of providing some infor-
mation on the rate of mortality of these fish in the ocean and the
importance of the Skagit River sockeye-salmon run to the commercial
fishery of Puget Soungl.

EARLUK RED-SALMON INVESTIGATION
The scientific investigations which have been carried on for a

number of years at Karluk River were continued during 1932. Scale
samples were collected throughout the season for the purpose of



PROGRESS IN BIOLOGICAL INQUIRIES, 1932 105

determining the age eomposition of the run, which numbered approxi-
mately 1,500,000. Ten groups, consisting of fish of different ages
and which bad spent varying periods in fresh water before migrating
to sea, were present. These were returns from 4 brood years, namely :
1925, 1926, 1927, and 1928. The majority of the run was produced
by the brood years of 1926 and 1927, the former furnishing 689,000
fish and the latter 790,000. At the present time complete data are
at hand as to the total return of fish from the brood years of 1921 to
1925, inclusive, but more data are necessary before any definite con-
clusions can be made as to the necessary magnitude of an adequate
spawning reserve.

" The marking experiments were continued, 59,000 seaward migrants
being marked and liberated. In previous years the same mark or
marks have been used throughout a season’s marking. This year four
marks were used: First, the amputation of the right ventral and
adipose fins; second, the right pectoral and adipose; third, the left
ventral and adipose; and fourth, the left pectoral and adipose. Thus
the marking was divided into four separate experiments. Fifteen
thousand seaward migrants were marked in each experiment except
the fourth. Only 14,000 were used for the fourth experiment as the
migration ended and it was impossible to obtain more. The marking
was carried on from May 27 until June 22. It has been noted that
the age composition of 8 migration changes from day to day during the
migration, also the size frequency distribution of all age groups
decreases as the migration proceeds, and the purpose of t%?s added
feature of the marking experiment is to determine whether or not
the migrants which appear early in the migration also appear earl
in the season when they return as adults. These experiments wi
also determine whether or not a differential mortality exists between
the large and small individuals of the same age group during their
stglzhin the ocean.

e main purpose of the marking experiments is to determine the
mortality of the fish'during their stay in the ocean. By marking a
given nuniber of seaward migrants and then sampling the run during
the years when they are returning the total number of marked fish
returning may be calculated. Knowing the number of fish marked
and the number teturning, the mortality rate in the ocean can be
determined. The problem is slightly complicated due to the fact that
the fish from a given seaward migration remain in the ocean for vary-
ing periods of time ranging from 1 to 3 years. It is necessary, there-
fore, to sample the run during the three years following a marking
experiment to determine the total return from that experiment.
During the past season 159,279 Karluk red salmon were oarefully
examined and 1,215 marked fish were recovered of which 13 were from
the marking of 1931; 1,090 were from the marking of 1930, and 112
were from the ma,rkinﬁ of 1929.

Knowing the mortalty of the fish in the ocean, the number of sea-
ward migrants resulting from a given spawning can be calculated
and as the number of fish in each spawning escapement is ascertain
b{ means of a counting weir which is operated in the river the ratio
ol the number of seaward migrants to the number of fish in the
escapement from which they were derived can be calculated. There
is reason to believe that fluctuations in this ratio from year to year
are to a large extent responsible for the fluctuations in the size of the
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returns from escapements of similar magnitudes. Limnological data
from Karluk Lake are collected each year, three trips having been
made during 1932 for this purpose. ith a knowledge of the %uctu-
ations occurring in the ratio of the number of migrants produced per
spawning fish an analysis of the limnological data should throw con-
siderable light on the causes of the fluctuations.

This investigation is being carried on under the general direction
of Dr. Willis H. Rich of Stanford University.

CHIGNIK RED-S8ALMON INVESBTIGATION

An investigation of the red-salmon runs of Chignik River, Alaska,
which is being conducted by Harlan B. Holmes, has continued alo
the same general program ss in preceding years. One of the princi-
gal objects of this investigation has been to determine the relation

etween the number of spawning fish in 1 year and the resulting
number of fish in the runs of future years. From this information we
should learn what part of each year’s run may be allowed to the
commercial fishery, and what part must be reserved for spawning.

Numerous peculiarities in the composition of the runs and the life
history of the fish have delayed conclusions in the investigation. At
the very beginning of the investigation it was found that the scales
of the fish were confusing and that confidence in age determinations
based upon them would require an investigation of the life of the
young fish in fresh water. this part of the investigation has pro-
gressed many confusing irregularities in the life of the fish, which
would be reflected in their scales, have been observed.

A lack of uniformity in the age composition of the catches of the
several traps necessitated a careful study of methods of sampling.
Preliminary results of this work have shown that extensive samples
will be required for a satisfactory age analysis of the run.

There are many indications that the general run of red salmon in
Chignik River is not one homogeneous population but consists of 2
gelf-perpetuating races represented by fish that spawn in the 2 lakes
of the Chignik watershed. Although the fish of the two races differ
only slightly, if at all, in anatomical characters and appearances, they
have different habits. In addition to spawning in <¥iﬁerent parts of
the river system, they differ significantly in time of spawning migra-
tion, length of time spent in fresh water as fingerlings, and age at
maturity. There probably are significant differences in the rate of
mortality of the two races.

We now have complete returns from five counted escapements.
Preliminary analysis of these data indicate generally larger returns
from larger escapements but there is consi erable variation in the
returns from a given number of spawners. A part of this variation
is believed to be due to varying proportions of fish of the two races
in the runs. Itis hoped that when the data for the two races can be
more accurately segregated the ratio of escapement to return will be
found to be less variable.

Mr. Holmes, assisted by George B. Kelez, and Elmer E. Enterline
spent the months of May to September at Chignik. The routine
collection of data for age analysis of the run of mature fish and obser-
vations of the life of the young fish in fresh water were continued;
a program of limnological observations was started; and a great part



PROGRESS IN BIOLOGICAL INQUIRIES, 1932 107

of the fish in the commercial catch were looked over for individuals
that previously had been marked as fingerlings. Only about 100
marked fish were recovered, but these few have added materially to
our knowledge of the habits of the fish and the interpretation of their
scales. They have shown, for example, that a great part of the fin-
gerlings that are observed throughout the summer in the river below
the lakes are not seaward migrants. They evidently move back into
the lake and do not migrate until the following spring. This habit
has not been observed in other rivers.

Special attention was given to determining the distinctive charac-
ters of the presumed two races of red salmon that populate the two
lekes in the Chignik system. In order to permit X)] owing a group
of fish of known origin an effort was made to catch and mark finger-
lings in the upper lake. The unusually great number of mature fish
interfered with seining for the fingerlings and only about 9,000 were
caught and marked.

e run of mature red salmon at Chignik in 1932 was the largest
for many years. This large run was erived mainly from 5-year
fish that developed in the upper lake and 6-year fish that developed
in the lower lake.

COPPER RIVER RED-SALMON INVESTIGATION

Because of the much reduced appropriation made available for
biological investigations in Alaska, there were no em loyees of the
Bureau detailed to continue the exhaustive study of the red-salmon
runs of the Copper River which was begun in 1929. Seton H.
Thompson, formerly engaged in this work, was detailed during the
year to assist the Chief of the Alaska Division with administrative
duties. In order that the work already completed would not be
entirely lost, arrangements were made for the continued sampling of
the daily catches of red salmon and for the collection of statistics
relative to the daily catch of salmon by each fishing boat o erating
in the Copper River area. This work was done under the direction
of Warden N. O. Hardy, and excellent data were obtained.

An examination of the spawning grounds after the close of the
commercial fishing season was also undertaken by Warden Hardf',
and it was concluded that the escapement, although approximately
equal to that of the preceding year, was not adequate.

The study of the scales taken by random sampling of the commer-
cial catch has been continued by Mr. Thompson at odd times, and
the results of previous scale readings have been tabulated and
analyzed. Twelve distinct groups are represented in the samples
examined to date. These groups consist of red salmon maturing at
ages varying from 3 to 7 years which have spent from 1 to 4 winters
in fresh water. Two of these age groups no longer appear in the
commercial catch because of the highly selective 5%-inch stretched-
mesh gill net now in almost universal use in the red-salmon fishery,
and one age group appears only occasionally. The two age groups
no longer taken are grilse, which sampling has indicated are always
males of very small size and therefore of slight importance to the
industry. In all years for which samples have been fairly complete
three age groups have comprised from 96 to 99 percent of the catch.
Of these, the fish maturing in 5 years which have spent 2 winters in
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fresh water form the predominating age group, and comprise from 78
to 82 percent of the catch. Fish maturing in 4 years after having
spent 2 winters in fresh water, and those maturing at 6 years after
having spent 3 winters in fresh water form the other two important
age groups which appear in about equal numbers in the catch.

During the field season of 1931 data were collected for the purpose
of showing whether or not the red salmon utilizing distinct spawnin,
areas of the Copper River developed physical characteristics by whicﬁ
they could be identified. A comparison of such physical characters
as number of vertebra, number of fin rays, number of branchiostegal
rays, and number of gill rakers does not show them to differ statis-
tically on fish from three important spawning areas. A further study
of the scales of fish from these tributaries is expected to provide
indications of racial differences.

A preliminary analysis of catch statistics of the Copper River indi-
cates depletion as the result of overfishing in the period of peak pro-
duction from 1915 to 1922, and the catch of recent years strongly
reflects the beneficial effects of the regulations imposed in 1924 and
subsequent years.

PINK-SALMON INVESTIGATION

In order to provide protective regulations for the pink-salmon run
in any stream or locality it is imperative to know if the salmon
hatched in that stream or locality return to it as adults. This brings
up the problem of determining the degree of individuality maintained
by the pink-salmon populations in different streams. = The conven-
tional manner of solving such problems has been to mark the salmon
fry as they leave the streams and then observe the adult run that
returns, for individuals bearing the marks. Two experiments of this
nature have been completed thus far in the pink-salmon investigation
by Dr. Fredrick A. Davidson—one at the Government hatchery on
the Duckabush River in Washington, and one in Snake Creek at
Olive Cove, Alaska. The pink-salmon fry were marked in both of
these experiments by means of clipping their dorsal and adipose fins,
Thirty-six thousand fry were marked at Duckabush in the spring of
1930, and 50,000 fry were marked at Olive Cove in the spring of 1931.
The results from these experiments indicate that the majority of the
fry originating in these streams return to them as adults. There
were a few marked adults found in the neighboring streams both at
Duckabush and at Olive Cove, but the degree of straying was
comparatively meager, ‘

_TEere are over 500 streams in southeastern Alaska in which pink
salmon spawn by the thousands each year. These streams vary in
size from large river systems to small creeks. Some of the streams
are more or less isolated along unbroken shore lines whereas others
are centralized in large bays and inlets. Until marking experiments
are carried on in streams of both categories, no definite conclusions
can be drawn in regard to the degree of homing instinct inherent in
the pink salmon. ,

The pink salmon in Snake Creek at Olive Cove and in Anan Creek
in Bradfield Canal have been measured each summer for the past 3
years in an attempt to determine the differences, if any, in the body
characteristics of the salmon composing the populations in the two
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streams. The results from this phase of the work, which is generall
referred to as a racial analysis, thus far indicate that the Snaie Cree
pink salmon differ quite distinctly from the Anan Creek pink salmon
1n a number of body characteristics. There are likewise a few similar
characteristics between the two populations, and until further data
are secured no definite conclusions can be reached. However, since
the marking experiment at Olive Cove indicated that there was very
little straying of the Snake Creek salmon into Anan Creek it would
seem that the results from the racial analysis of these two populations
are consistent with the results from the marking experiments.

this way the degree of homing instinct inherent 1n the pink salmon
may be determined from two different types of investigations, each
of which may be used to substantiate the results of the other.

STATISBTICS OF THE ALASKA SALMON FISHERIES

During the past year the work of compiling and analyzing the sta-
tistics of the Alaska salmon fisheries up to and including 1927 has
been completed by Dr. W. H. Rich, of Stanford University and
E. M. Ball, assistant in the Alaska service. The report covering this
work has been issued in several sections: Part III, dealing with the
statistics of Prince William Sound, Copper River, and Bering River
was published during the year; and part IV, covering the data for
southeastern Alaska, was completed and submitted for publication.
The statistics for the next 5 years, 1928 to 1932, inclusive, are now
being worked up in furtherance of the plan to provide full information
as to the state of these fisheries at 5-year intervals.

HERRING INVESTIGATIONS

During 1932 the herring investigation, under the direction of
Dr. George A. Rounsefell, assisted by Edwin H. Dahlgren, submitted
a report to the Bureau giving the results of experiments to determine
the feasibility of taggi.n% herring. Herring were held in a live box
and tagged experimentally. It was found that silk ribbons through
the opercle or body of the fish were not successful. Metal strap tags
attached to the upper lobe of the caudal fin, as in salmon-tagging
experiments were also not a success as the tags were a constant source
of irritation causing rotting of the fin. However, herring with small
metal strap tags affixed to the opercle did not show any significant
difference in mortalit?7 from the untagged controls. Success was
also obtained for small flat metal tags inserted into the body cavity.

Because of the tremendous numbers of herring handled by the
operators it was deemed necessary to recover tagged herring from the
commercial catch by mechanical means. Accordingly, a method
was devised, new to fishery science, whereby the tags were recovered
from the fish meal by means of powerful electromagnets. The ta
themselves were made of pure nickel, which is sufficiently magnetic
for the purpose and is very resistant to corrosion.

Preliminary tagging experiments in the field were made during
1932 in soutlZeastem Alaska. Out of 1,034 opercle-tagged herring
released July 27 at Port Conclusion, 10 were recovered from the
28 percent of the catch mechanically searched for tags during the

174007—33—3
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remainder of the season (to October 1). All were recovered within
12 miles of the point of tagging of necessity as the fishery was con-
ducted around 8ape Omnaney during all ot the last half of the 1932
season. The time elapsing from release to capture varied from 2 to
43 days. It is planned to continue these experiments as a knowledge
of the grounds occupied by each race of herring during the summer
months will permit a more advantageous utilization of this resource
for it will then be possible to measure more accurately the abundance
of each race of herring and regulate the intensity of fishing in each
area accordingly.

Work has been progressing satisfactorily on the southeastern Alaska
racial data. Analyses have been made of vertebral counts, rates of
growth, and a few body measurements. Although the analysis is
not complete the results so far attained show the presence of several
distinct stocks or populations, inhabiting the regions in the vicini-
ties of Noyes Island, (%ape Omnaney, Peril Strait, Juneau, Petersburg,
and Wrangell.

Samples of herring for racial study were obtained during 1932 from
Farragut Bay, Seymour Canal, and Cape Bendel, all in Frederick
Sound. These samples should help materially in solving the relation-
ship between the herring of the central Chatham Strait region and
those in the “inside’’ waters.

The annual samples for making the usual observations on the
condition of the supply and for the continuing the study of dominant

ear classes were collected from Prince William Sound. In the
odiak-Afognak district large samples were obtained from Malina,
Paramanof, Uganik, and Shearwater Bays.

In the Aleutian Islands district a large number of samples were
again collected by Marcus Meyers from Dutch Harbor. 1n this area
the 1923 year cf;.ss has been overwhelmingly dominant since the
inception of the fishery in 1928. It has varieg’ from 82 to 60 percent
of tﬁe catch from 1928 to 1931, inclusive. Since this important
fishery has been so largely de endent for several years on the result
of one year’'s spawning it is obvious that a very close watch must be
maintained to see that the supply is not entirely depleted before
another abundant year class appears in the catch.

ALASKA RAZOR-CLAM SURVEY

Observations on the razor-clam bed in the Prince William Sound,
Copper River, and Bering River areas in 1932 were made as in past
years by Paul E. Thompson of the Alaska Division, in connection
with the enforcement of the clam-fishery regulation.

Sampling was continued to determine the age composition of the
commercial catch and shows that more than 80 percent of the clams
taken in 1932 belonged to the 5-, 6-, and 7-year-age groups. Approxi-
mately 92 percent of all clams taken in the commercial catch in 1932
were mature, but only about 44 per cent had spawned more than
once as compared with more than 55 per cent in 1931. An exami-
nation of the samples of recent years shows an annual decrease since
1929 in the relative numbers of clams of the older age groups taken
in the commercial fishery. This has been accompamed%)y an annual
increase in the commercial catch of clams 5 years old, most of which
have not spawned more than once.
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The incressed take of razor clams of minimum legal size is believed
to be caused partly by the increased intensity with which ogemtions
have been prosecuted. The pack of 1932 was considerably larger
than that of any recent year in spite of the fact that the open season
was eurtailed by about 3 weeks. To prevent further expansion of
the industry which would result in serious depletion of the beds,
regulations have been promulgated which prohibit the taking of a
combined total of more than 1,200,000 pounds of razor clams, includ-
ing shells, from these waters. This is the equivalent of 30,000 cases
of 48 ene-half-pound cans or approximately 65 percent of the pack
prepared in 1932,

CONBERVING FISH LIFE BY USE OF SCREENS AND LADDERS

An mwvestigation of means of improving screens at the mouths of
irrigation ditehes and fish ladders over power and irrigation dams
was begun by the Bureau of Figheries in 1928 and has been continued
to date by U. B. Gilroy, engineer, with the advice of Shirley Baker, con-
sultant. The principal activities in 1932 included: (1) Completion
of construction of revolving mechanical screen on Jocko Canal in
Montana; (2) continued operation of mechanical and electrical fish
screens and fish ladders on Government projects in the States of
Washington, Oregon, and Montana; (3) field inspection of sites and
production of detailed designs and cost estimates on 13 mechanical
screens for diversions ranging in size from 5 second-feet to 1,100
second-feet in Washington, Oregon, Idaho, Utah, and Nevada; (4)
detailed design for fish ladder for upper Salmon Falls development
of Idaho Power Co. on the Snake River; (5) consulting service ren-
dered State commissions of Oregon, Nevada, Utah, Idaho, and
Montana, and to the Government of New Zealand on fish screen
and ladder problems; and (6) special engineering service in connec-
tion with activities of United States Bureau of Fisheries in the
construction of water supplies and hatchery buildings.

MECHANICAL FISH SCREENS

The revolving mechanical fish screen developed by the Oregon
Game Commission in 1921 and adopted and in use by this Bureau
since 1928 continues to be the best mechanical screen which has come
to the attention of the inve!:tiFators. This device, fully described in
previous reports, is economical in operation, requires but little atten-
tion, and when properly installed can be relied upon to give positive
fish protection. Under this investigation there Eave been prepared
detailed designs covering recommended installations of this type of
screen for ditch capacities ranging from 5 second-feet to 1,435 second-
feet. Such screens have been installed at Jocko Canal and the
Yakima Indian project, and plans were drawn up for 13 additional
locations.

ELECTRIC FISH SCREENS

The history and development of the electric fish screen has been
set forth in detail in the previous reports of this division. During
1932 the Bureau operated electric screens on the Government projects
in the Yakima country and on the Kvichak River, Alaska. However,
as set forth in the report for 1931, owing to public antagonism which
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is likely to develop when even a very few fish are killed or stunned by
electrified water, 1t is not the policy of the Bureau to recommend the
electric screen for general use.

Sunnyside electric screen.—The Sunnyside Canal (capacity 1,500
second-feet), main diversion of the Yakima project of tge Reclama-
tion Service, diverted water from March 14 to October 10, inclusive.
During the period of maximum irrigation demand which coincides
with the chief period of migration of fish, the flow of the canal
exceeded 1,000 second-feet. his canal is the lowest screened diver-
sion on the Yakima River. This year operating conditions were
much more favorable than during the preceding season, there being
a large overflow at the dam to serve as a bypass for the fish. In the
peast during flood, drift has piled up against the Sunnyside headgates
interfering with the electrodes. Permanent facilities for handling
such drift have now been provided through the cooperation of the
Bureau of Fisheries and the Reclamation Service in the installation
of a mechanical winch.

The operation of the Sunnyside electric screen was uninterrupted
throughout the irrigation season. Other electric screens were oper-
ated successfully at the Wapato Canal, Old Indian Canal, Tieton
Canal, Naches Power House in Washington, and the Kvichak River
in Alaska.

Kvichak electric screen.—The Kvichak River is considered the great~
est red-salmon stream in the world. This electric screen is used in
connection with the counting of the escapement of salmon up the river
to the spawning grounds. This year the Kvichak screen was installed
at & point approximately 12 miles upstream from the site used in 1930.
At this new location 2 1slands, each about one half mile long, divide
the river into 3 channels. The electric screen was installed across
the central channel at the lower end of the Islands. This central
channel, about 660 feet wide, is too deep and swift to permit the instal-
lation of the usual type of wooden rack and counting gates. The
ralcks closing the sido channels were located at the upper end of the
islands.

The screen consisted of an upstream row of electrodes of ¥-inch
galvanized chain properly weighed and suspended in the water from
a piling support. The other side of the electric circuit was connected
to a 24-inch diameter galvanized-iron pipe paralleling the chain
electrodes at a point 20 feet downstream. This pipe electrode was
supported from a row of piling and so suspended as to clear the
bottom of the channel by about 1 foot. Power was furnished from
a 9-kilowatt, 125-volt, 60-cycle alternating-current generator driven
by a 15-horsepower Fairbanks-Morse gas engine. Approximately
80 volts was found to be the most effective potential at the screen
and at this voltage the installation drew approximately 50 amperes.

The action of the electric screen in diverting salmon away from
the central channel and directing them up the side channels to the
counting weirs was practically 100 percent effective. During the
period from June 28 to August 5 the actual count of salmon passing
through the Kvichak weir was as follows: 5,064,014 red salmon,
5,753 kings, 1,020 chums, and 200 pinks. No fish were observed to

ass through the electrified area, and they showed no hesitation in
geing diverted to the side channels. Throughout this enormous run
less than 200 salmon were found to have been killed by the electric
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eurrent, and these electrocutions were confined to an area where
an eddy current prevented fish from escaping to safe water after
contact with the electric current.

This year’s success with the Kvichak screen illustrates the great
importance of proper location, for the same screen installed in 1930
at a downstream site failed to function as a diverter. It is felt that
the construction of the wooden racks in separate channels well
removed from the electrified area has offered distinct advantages.

Check of fish in Yakima ditches.—This year, as in previous seasons,
a comprehensive check on fish left stranded in the Yakima ditch
gystems was conducted at the end of the irrigation period. These
final checks together with special checking operations and close
observation of fish migration in the canals and rivers were conducted
throughout the summer and fall, and as in previous years, the count
indicated that the Tieton electric screen operates with high efficiency.
The effectiveness of this screen is brought out strongly by compari-
son with fish conditions on the Selah-Ngaches Canal (capacity about
300 second-feet) which diverts water from Tieton River under con-
ditions similar to those existing at the Tieton diversion. A complete
check of fish left stranded in the, Selah-Naches system showed, by
actual count, 855 salmon, 188 trout, 1,027 whitefish, and 129 culls,
with an estimated additional total of 450 fish of all kinds that had
escaped seining.

FISH LADDERS

The Bureau has installed and now supervises the operation of fish
ladders at Sunnyside Dam of the Reclamation Service, Yakima River,
Wash.; at Wapato Dam of the Indian Service, Yakima River, Wash.;
and at Sprague River Dam of the Indian Service on Fort Klamath
project, Oregon. These installations are all of ample design and of
substantial reinforced-concrete construction. All reliable observa-
tions point to the thoroughly satisfactory operation of these ladders
in passing the fish migrations of 1932.

pper Salmon Falls ladder.—The fish ladder for the upper Salmon
Falls Dam of the Idaho Power Co. was designed early 1n 1932, and
is located on the Snake River near Hagerman, Idaho. The construc-
tion of this development, which will raise the water approximately
16 feet, was started in the summer of 1931, but the work has been
temporarily suspended due to power market conditions. The power
company has worked in close cooperation with the Bureau and the
design of the dam includes provisions for the construction of this
fishway as an integral part of the dam structure.

Rock Island fish ers.—In previous reports this major power
development of the Puget Sound Power & Light Co. on the Columbia
River near Wenatchee, Wash., has been described in detail. The
summer migrations of 1932 provided the first test of the two huge
fish ladders installed according to the specification of the Bureau of
Fisheries and the State commissions of Washington and Oregon.
’ll‘lhrgughout the summer there was an abundance of overflow at
the dam.

The west channel ladder, constructed 800 feet downstream from
the location originally proposed, possesses marked advantages over
the originally Eanned structure being composed largely of pools
excavated in solid rock and possessing better entrance %acxlities.
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The requirement for fish protection as stated in the project license
fromr the Federal Power Commission provides for the construction of
a third ladder if this structure appears necessary. All available data
indicate that the two ladders now built functioned satisfactorily in
passing the 1932 fish runs, and it would seem but fair and proper
that no demand for the expensive construction represented by a third
ladder should be made unless and until future reliable observations
established the actual need of this structure and make possible an
intelligent specification for its location and design.

Ariel development.—At this high head power development on the
Lewis River in Washington the Inland Power & Light Co., in lieu of
a8 fish ladder which would have been impractical at a dam of this
height, has provided for the trapping of the upstream migrating
salmon at the power house tailrace and the ripening, spawning, and
rearing of these fish on an extensive scale. These provisions and
operations have been described in detail in our previous reports.

he fish protective works have now been completed and an agree-
ment entered into between the company and the State of Washing-
ton. In this agreement compliance with the requirements for fis
protection is acknowledged, the hatchery property and equipment is
deeded to the State, and provision is made for an annual payment to
the State of Washington for the operation of the hatchery. The
Bureau of Fisheries has now formaﬁy approved of the agreement,
thereby acknowledging the company’s fulﬁﬁment of the requirements
for fish protection as set forth in Federal Power Commission’s license
for the project. The feature of particular interest to this Bureau is
the operation of the fish trap and the mechanical lifting device
located over the power house tailrace. More than $57,000 was
invested in this equipment. Several runs of salmon and steelhead
have demonstrated the effectiveness of this type of equipment. It
is believed that the methods here employed constitute the most

rogressive steps yet taken for handling upstream migrating fish at
igh dams.

FISH PROTECTION ON GOVERNMENT PROJECTS

In the spring of 1932 the Reclamation Service started construction
of the Prosser power development which involves the diversion of
1,100 second-feet of water from the Yakima River near Prosser,
Wash. At this project the dam was already provided with a satis-
factory fishway, but there is a need for a screening device to conserve
the downstream migrating salmon and steelhead.

At the present time the Reclamation Service is also constructing a
dam on the Cle Elum River in the Yakima watershed which will
raise the water surface of the river 140 feet and store 435,000 acre-
feet of water. At this dam a fish ladder will not be feasible and
neither the type of construction nor the plans for operating the
reservoir favor the mechanical handling of fish and, if constructed,
such mechanical equipment would be very costly.

Following thorough field investigation and conferences with the
engineers of the Reclamation Service at Denver, recommendations of
the Bureau of Fisheries were that, in lieu of attempts at costly mechan-
ical handling, the Reclamation Service should allot to the Bureau
5,000 acre-feet of storage each year to be used specifically for fish
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protection, and that a necessary fund be provided for racking the Cle

lum River below the dam site. As in the case of the Prosser screen,
the field services of the Bureau of Reclamation and the Bureau of
Fisheries cooperated fully to obtain this means of protection, but
the matter came to a standstill before the higher authorities of the
Reclamation Service, the position being taken that nothing could be
done as the appropriation for the project carried no specific item for
fish-protective work.

Need for a definite policy.—The experience of the Bureau of Fish-
eries in seeking to obtain very necessary fish protection at the Prosser
power development and at Cle Elum Dam has brought out strongly
the necessity for the determination of a definite policy between the
Departments of Commerce and Interior which wiﬁ provide the basis
for securing proper safeguards to fish life on those Government proj-
ects where anadromous fish are affected. Until such a policy 1s
adopted no tangible results can be secured by the field services.
Furthermore, it should be provided that on streams where anadro-
mous fish are affected all plans for new construction by the Depart-
ment of the Interior be submitted to the Commissioner of Fisheries
for recommendations as to fish protection, exactly as is now done in
the case of private concerns seeEing permits for power developments
before the Federal Power Commission. Such a procedure would
allow for economical planning of the fish-protective works, would
permit of the project appropriation carrying a definite item for fish
protection, and would allow the construction of the recommended
devices along with the building of the project.

GREAT LAKES FISHERY INVESTIGATIONS

Investigations of the important commercial fisheries of the Great
Lakes during the past year have been concerned almost wholly with
the abundance and distribution of the various species of food fishes
and the effects upon the fish populations of the various types of
commercial fishing gear. Although the yield of the commercial fish-
eFies in these waters has been maintained in the aggregate for several
decades, it is generally known and recognized that depletion of the
important species is occurring with greater rapidity in some lakes
than in others, and that total production has been maintained by the
substitution of less valuable species for the ones that are more valu-
able and better known. Lacking sufficiently detailed statistics of
the fishery yield, in the States bordering these waters, the fact of
depletion is taken for granted and no serious attempt has yet been
made to study the fishery from a quantitive standpoint, tracing vari-
ation in yield as has been done with such success in the marine
fisheries of this country. In recent years several of the Great Lakes
States have adopted an adequate system of fishery statistics sufficientl
detailed to measure variations in abundance of the fish stock. Until
these records have accumulated, however, for a sufficient period of
years to make their analysis worth while, the efforts of the Bureau'’s
technical staff, under the direction of Dr. John Van Oosten, are
directed toward the correction of abuses in the commercial fishery
and especially the reduction of the tremendous wastage of immature
and undersized fish that annually reaches impressive proportions.
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Virtually all of the field work conducted on the Great Lakes in
1932 was confined to Lake Michigan (including Green Bay) and Lake
Huron. One investigator carried on some field work on Lake Erie
during the period, April 5~20. No new projects were started in 1932
and all the major field investigations begun in years previous to 1932
were brought to a close. The completion of these field investigations
was made possible only by the financial support given by the States
of Michigan and Wisconsin. The Bureau continued its cordial rela-
- tions with the various Great Lake States and provided them with
considerable information and scientific data that were used as a basis
in the consideration of new regulations o the commercial fisheries.
The Bureau has been particularly active in its endeavors to secure
uniform legislation on the Great Lakes especially on Lakes Erie and
Michigan. This is evident from the fact that during the past year
Dr. Van Oosten attended some 15 conferences with State officials
and fishermen for the purpose of presenting data and discussing or
proposing new fisheries regulations.

In this connection it is of extreme interest to report the establish-
ment of a permanent advisory committee whose primary duties are
to consider and study all uniform legislation proposed for the fisher-
ies of Lake Erie and to make recommendations and give advice to
the departments of each State fronting Lake Erie and to the Province
of Ontario. This Lake Erie Advisory Committee is composed of one
representative from each participating State, the Province of Ontario,
and the Bureau of Fisheries. Dr. Van Oosten was appointed chair-
man of this committee. The committee met twice in 1932 and
through it the various States and the Province of Ontario were ena-
bled to come to an agreement, making uniform certain proposed reg-
ulations on Lake Erie. The establishment of this committee is In
line with the new policy advocated by the Bureau whereby the fish-
eries of the Great Lakes are considered for each lake seperately and
only by those commonwealths that have a direct and controlli
interest in them. The Bureau believes that this new policy will legg
to relzalt{er and better results in the establishment of uniform laws on
each lake.

Some progress has been made in 1932 in the compilation of the
statistics of the catch of the Great Lakes in such form as to show the
catch per unit of gear per unit of time. These statistics permit a
study of the correlation of the catch and fishing intensity and thus
enable a determination of the real trend in abundance of the various
species of fish in the different lakes. The statistics collected by the
State of Michigan have been made the starting point in this work.
Those collected in 1927 and 1928 already have been worked up by
districts for the four lakes controlled by Michigan. The statistics
collected in later years will be compiled as rapidly as funds and time
permit.

Through the courtesy of the Michigan Department of Conservation
motion pictures were made showing the various phases of research
work conducted by the Bureau on the Great Lakes. These pictures
show in great detail the various field operations carried on by the
Fulmar in the Lake Michigan investigation as well as the work con-
ducted in the laboratory at Ann Arbor. This film will be one of a
series of educational films produced by the State of Michigan.
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The Great Lakes staff has contributed to nearly every issue the
feature article of a newly established monthly magazine devoted
exclusively to the commercial fisheries of the Great Lakes.

CHUB FISHERIES OF LAKE MICHIGAN AND GREEN BAY

The cooperative studies on the chub fisheries of Lake Michigan car-
ried on in 1930 and 1931 (for details see report for 1931) were resumed
in 1932, The Bureau’s vessel Fulmar, employed for the work, was

laced in drydock for repairs early in April and left Sturgeon Bay,
is., on April 19 for the first cruise of the season. ¥rom ipril 19 to
May 31 the work was restricted to Green Bay (for details of problem
see report for 1930) and from June 1 to September 13 operations
were limited to Upper Lake Michigan north of Frankfort, Mich., and
Sturgeon Bay, Wis. The 1930 and 1931 operations had beenrestricted
to that part of the lake which lies south of this line. During the
1932 season the Fulmar covered a total distance of some 6,096 statute
miles and lifted some 161 miles of chub gill nets at 67 different stations.
Fishing operations were conducted out of the ports of Marinette, Wis.,
and Escanaba, Mich., on Green Bay, and out of Manistique, Charle-
voix, and Frankfort, Mich., on Lake Michigan. As was the case in
revious years, nets were fished simultaneously out of those ports
ocated on the same body of water.

In 1930 and 1931 five sizes of gill-net mesh were employed in Lake
Michigan proper, but in 1932 only three sizes were used there, viz:
2%, 2%, and 2% inches. The 2%- and the 3-inch mesh were eliminated
as previous work showed that neither of these two sizes of meshes could
be recommended for use in the chub fisherieg. In Green Bay, how-
ever, the 2%-inch mesh was fished in addition to the 2%-, 2%-, and 2%-
inch. The lifting and setting of approximately 2 miles of gill nets,
7 nets of each size mesh, constituted 1 day’s fishing operations in
upper Lake Michigan. Some 3,276 lake trout that weighed 2,649
pounds and some 32,846 chubs that weighed 14,619 pounds were
taken in upper Lake Michigan, while some 2,845 lake trout, 2,873
lake herring, and 1,367 chubs that weighed 1,616, 1,289, and 585
pounds, respectively, were taken in Green Bay. Biological data were
secured for each individual fish, to the extent that time permitted,
on the following: Length, weight, sex, maturity, scales (chubs only)
stomachs (lake trout and lawyers only). A large series of chubs and
lake trout were preserved for future study in the laboratory.

In addition there were collected 173 plankton samples, 91 samples
of bottom organisms, and 69 soil samples for geological analysis.
Temperatures were recorded whenever weather permitted. The
study of surface currents by means of drift bottles was continued from
1931. In 1932 some 462 bottles were released and of this number 304
have been recovered to date, yielding a percentage return of 65.8,
which is approximately 2 percent higher than the returns of 1931.

The data of the Lake Michigan chub-net investigation have been
summarized for the 3 years, 1930 to 1932, and conclusions perti-
nent to legislative recommendations have been drawn and submitted
to the conservation departments of Michigan and Wisconsin. The
data are undergoing further analysis with a view toward detailed
?rﬁsentation in published form. Some of the outstanding conclusions

ollow: :
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1. The amount of destruction of baby lake trout (average weight
about 12 ounces) by chub nets cannot be reduced by changing the
mesh in these nets to a size that would still be suitable for the pur-
pose of taking chubs. The adoption of any one of the three sizes of
mesh (2%, 28, and 2% inches) now legally employed in the different
States fronting Lake Michigan will not alter the destructiveness of
chub nets to small lake trout.

2. Chubs show a sensitive reaction to the size of mesh in gill nets
in the number of fish taken per net. On the average, the number of
chubs taken in the 2%-inch mesh gill nets is reduced by 38 percent
with an increase in mesh to 2% inches and by 62 percent with an
increase in mesh to 2% inches, or in terms of weight in pounds the per-
centages of reduction are respectively 36 and 61 percent. With an
increase in size of mesh from 2% to 2% inches there is a corresponding
decrease of 39 percent in both the number and weight of chubs.

3. Baby lake trout were found to be about 2.7 times as abundant
in the Michigan waters of Lake Michigan as in the Wisconsin waters
of this lake. In Michigan the sale of aﬁ baby lake trout is prohibited;
in Wisconsin the sale of those taken in gill nets is permitted and, as
a consequence of this, a large market has been developed for these
immature fish. It is believed that this practice of selling these baby
trout in Wisconsin is primarily responsible for the difference in its
abundance in the two States. It has been recommended, therefore,
that suitable legislation to prohibit or at least to curb the sale and
transportation of these immature fish be enacted in those States that
have no such restrictions at the present time.

4. Chubs were found to be about 2.7 times as abundant in the
Michigan waters of Lale Michigan as in the Wisconsin and Illinois
waters of this lake. It is believed that this difference in abundance
is caused primarily by the difference in the size of mesh employed for
chubs in the three States. Illinois permits a 2¥%-inch mesh, Wiscon-
sin a 2%-inch mesh, and Michigan a 2%- to 27-inch mesh. It is com-
mon knowledge among the fishermen that the chubs are steadily
decreasing in abundance in Lake Michigan especially along the Wis-
consin shore. It is absolutely essential, t-here?ore, that fishing inten-
sity be decreased if the chub fisheries are to be saved. One of the
most practical ways to do this is to increase the size of mesh in chub
nets to & minimum of 2% inches. Such a minimum in size of mesh
would, according to our data, reduce the catch of chubs about 39 per-
cent in Wisconsin where most of the small mesh chub nets are fished.
If such reduction in catch is not sufficient to enable the chubs to
maintain the desirable level of abundance further restrictions, such
as a closed season, will be necessary. An increase in the size of mesh
would also give additional protection to the smaller chubs, would
increase the average size of chub produced for the market, which
increased size would in turn raise the price per pound paid the
fishermen.

DEEP TRAP NETS OF LAKES HURON AND MICHIGAN

The deep trap-net investigation, begun in 1931 (see report for 1931),
was resumed on May 7, 1932, and completed on October 20, 1932,
The State of Michigan again cooperated with the Bureau by furnish-
ing 3 field assistants and 2 automobiles for transportation. Deep
trap and pound-net lifts were studied at Harbor Beach, Bay Port,



PROGRESS IN BIOLOGICAL INQUIRIES, 1932 119

East Tawas, Ossineke, Alpena, and Cheboygan on Lake Huron and
at Bervort, Epoufette, Naubinway, Cozy Harbor (Scotts Point), and
Manistique on Lake Michigan, and at Escanaba and Marinette on
Green Bay.

The data collected during the 2 years have been compiled and
analyzed and show briefly the following facts that are pertinent to
legislative recommendations:

1. The number of deep trap nets employed was larger in 1932 than
in 1931.

2. The average number of both legal and illegal whitefish per Lift
was less in 1932 than in 1931 at those ports where lifts were observed
from nets with the same size mesh set in the same depth of water and
lifted on comparable dates in the 2 years. :

3. Both the average total length and the average weight of the
legal sized whitefish decreased slightly in 1932 as compared with
corresponding averages in 1931,

4. The distribution by depth of water of both legal and illegal sized
whitefish was practically the same for the 2 years—the illegal sized
fish being most numerous in water from 81 to 109 feet in depth, while
the legal sized fish were most numerous in water deeper than 110 feet.

5. ’%‘he deep trap nets now in use have lifting pots with meshes
ranging from 3% to 5 inches in length, stretched measure.

6. In 1932 a wholesale transfer of deep trap nets occured from
certain fishing grounds, long famous for its whitefish roduction, to
new grounds, due to the paucity of whitefish on the old established
grounds.

On the basis of the above facts the following regulations were pro-
posed for the fishing of deep trap nets in Michigan waters: (@) Limit
the depth of water in which these nets may be fished to 80 feet and
less; (g) require the minimum size of meshes in the lifting pot to be
4Y% inches in length, stretched measure, as found in use permitting
a smaller mesh, not to exceed 2% inches, in one side of the pot for
the purpose of shoaling fish.

STUDIES IN LAKE ERIE

Yellow perch.—A (f)reliminary aper was published by Frank W.
Jobes on the age and growth of tEe yellow perch of Lake Erie. The
study was based on some 1,179 specimens taken in 1927 and 1928.
Mr. Jobes found that the ages of these perch ranged from 1 to 6
years and that the year class of 1926 dominated the catch in both
1927 and 1928. Males and females grew in length at approximately
the same rates during the first 4 years, with the exception that the
females of the 1925 year class apparently grew significantly faster
than the males in their third year—the summer of 1927. The most
rapid growth occurred during the first 2 years with a sharp decline in

owth rate during the third and a more gradual decline during the
ourth year of life. The sharp decline in the growth rate during the
third year may be associated with the attainment of sexual maturity.
The yellow perch of Lake Erie require 4 years to reach a total length
of 9 inches, the highest legal length limit for perch on the Great Lakes.

Other species.—Age determinations and length computations from
scales have been completed for all the ciscoes and whitefish collected
on Lake Erie during the years 1927 to 1931, inclusive. During the
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period, April 5-20, 1932, biological data and scales were secured from
some 1,329 yellow pike perch, 1,924 saugers, and 133 yellow perch
from Leake Erie—a total of 3,386 fish. These data were necessary to
complete the series collected in previous years and to make ossible
a study of the complete life history of the pike perches of Laﬁe Erie.

Limnology.—No field work was done in 1932 on the limnology of
Lake Erie, but Dr. Stillman Wright was assigned to the compilation
of the large amount of data collected by the cooperative survey (see
report for 1931), and to the preparation of the nal report which is
now nearly ready for submission for publication.

COOPERATIVE INVESTIGATIONS, INTERIOR LAKES OF
WISCONBSIN

In the cooperative investigations of the physical and chemical
conditions in lakes of northeastern Wisconsin conducted by the Wis-
consin Geological and Natural History Survey and the Bureau of
Fisheries the very active program of investigation by the ersonnel
of the State Survey was conducted by a field party of 11 iologists
and chemists under the direct supervision of Dr. A. E. Birge and
Prof. Chancey Juday at the Trout Lake Laboratory from June 27 to
September 12, 1932." A study of fish life in these lakes was conducted
by Dr. Ralph Hile and one assistant for the Bureau of Fisheries.

Materials obtained for the study of the age and growth of the fishes
of the lakes of northeastern Wisconsin included data from 8,007
specimens. Of this number 1,407 ciscoes, 724 erch, and 329 rock
bass were preserved. The preserved ciscoes are geing used in a mor-
phometric study bearing on changes of form with growth and on the
question of the existence of local races of that species, The need of
more exact formulas for the calculation of growth of the perch and
rock bass from scale measurements has made necessary a detailed
study of the change of the body-scale ratio with increase in age and
gize. The collections were again taken from the six lakes selected
as “types.”

With the 1932 collections of age and growth materials pertaining
to the perch, cisco, and rock bass, the field work of this phase of the
cooperative studg of the lakes of northeastern Wisconsin is completed.
Reports by Dr. Hile of the Bureau on the age, growth, and morphom-
etry of the cisco and i)ly Edward Schneberger of the Wisconsin
Geological and Natural History Survey on the age and growth of the
perch will be completed in the near future.

In general, the major part of the limnological investigations con-
ducted by the Geological and Natural History Survey was done on
the six lakes which were selected for an intensive study of the fish
fauna, with the exception of observations on the enetration of solar
radiation into the various lake waters; ~sevemf) other lakes were
included in the latter investigations. .

In the chemical work, quantitive determinations of the dissolved
gases, phosporous, nitrates, and hydrogen-ion concentration were
made on the 6 lakes from which fish were obtained for growth studies
and 2 additional lakes. No noteworthy chemical changes from pre-
vious years were observed in these lakes.

A special study of the hydrogen-ion concentration of the water was
made in a number of lakes. There was a question regarding the
reliability of the pH readings on samples obtained from the deeper
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waters of a lnke. That is, it was not known whether changes in tem-
perature and hydrostatic pressure due to hauling a sample to the:
surface from a depth of 25 meters, for example, made any difference
in the hydrogen-ion concentration of the water. In order to answer
this question, a quinhydrone outfit with a calomel electrode was
constructed so that readings could be taken in situ at the various
depths. Results obtained with this instrument showed conclusively
that hauling a sample to the surface from a depth of 33 meters for
the pH determination did not have any appreciable effect upon the
hydrogen-ion concentration, even when the sample contained a con-
siderable quantity of free carbon dioxide.

In order to correlate the work on the penetration of solar energy
into lake waters with some of the biological phenomena, observations
were made on the photosynthetic activities of some phytoplankton
algae and on one of the large aquatic plants. These experiments
show clearly that the color of the water has an important bearing on
the depth at which photosynthesis can take place.

A qualitative am{) quantative survey of the large aquatic plants
was made on 5 of the smaller lakes during the summer and qualita-
tive observations on 11 others. Material was also collected for a
study of the ecological anatomy of the plants growing under different
soil conditions and this investigation is now in progress.

Phosphate fertilizer was added to the water of Weber Lake in order
to determine whether the phytoplankton crop of this lake could be
materially increased by this means. This experiment demonstrated
that the phosphate content of a lake of this size can be greatly
increased during a 1pex'lod of 3 or 4 months at a cost of about $15 for
phosphate material.

The plankton crop proved to be a little more than 10 percent
larger in 1932 than 1n 1931; but this small increase can hardly be
regarded as significant, especially since some of the other lakes on
which regular plankton observations were made, showed larger
increases without any phospate treatment whatever.

Plankton observations were made regularly on the six lakes. The
average quantity of organic matter in the centrifuge plankton varied
from 85 to 140 milligrems per cubic meter of water on a dry basis.
The smallest quantity reported, however, was 50 percent larger than
in the previous year. From these figures and from the known areas
and volumes, the standing crop of plankton per unit of area in various
lakes is computed.

Approximately 8,000 fish were collected during the summer for the
purpose of studying their rate of growth. The alimentary tracts of
2,500 fish were examined for the purpose of determining the quantity
and kinds of food eaten. Approximately 30 percent of the §lpecimens
contained no food, thus leaving 70 percent E)r analysis. he great
majority of those containing food consisted of the following: Perch,
796; rock bass, 508; bluegills, 82; ciscoes, 283; and suckers, 99. The
remainder consisted of wﬁiteﬁsh and various species of game fish,

The internal parasites of 1,823 fish and 64 birds were studied
during the summer. A small trematode larva was found in the eyes
of 96 percent of the perch and 92 percent of the rock bass from
Muskellunge Lake and in all of the perch and rock bass from Nebish
Lake. Only 20 percent of the perch and 24 percent of the rock bass
from Trout Lake harbored flesh parasites, while these trematode
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larvae were found in the flesh of 55 percent of the perch and 94 per-
cent of the rock bass of Muskellunge Lake and in 89 percent of the
perch and 100 percent of the rock bass from Nebish Lake. Intestinal
trematodes were found in 79 percent of the rock bass of Muskellunge
Lake and in 62 percent of those from Trout Lake; only 10 percent
of those from Nebish Lake were infested with these parasites. Nem-
atodes, cestodes, and Acanthocephala were present in many of the
fish also, but usually not in such a large percentage of them.

OYSTER INVESTIGATIONS

Under the direction of Dr. P. S. Galtsoff, investigations concerning
various problems of the oyster industry were carried out in New
England and the North Atlantic States (Vineyard Sound, Buzzards
Bay, and Long Island Sound) ; South Atlantic States (Beaufort, N.C.,
South Carolina, Georgia, and west coast of Florida); and on the
Pacific coast in Washington and California. The selection of spe-
cific projects of study in different sections of the country was governed
both by the local conditions and most urgent needs of the industry.
Thus, in New England and the North Atlantic States, where previous
work of the Bureau materially helped in the solution of the problem
of propagation of the oyster, the main efforts were directed to a study
of the methods of growing, fattening, and improvements of the
nutritive quality of the oysters. On the other hand, in the South
Atlantic States where the depleted state of the natural oyster reefs
threatens the existence of the industry, principal attention was given
to the methods of restocking and maintaining the productivity of the
bottoms. On the Pacific coast the work consisted in studies of the
cultivation and development of the native Olympia oyster.

INVESTIGATIONS IN NORTH ATLANTIC STATES

In cooperation with the Shellfish Commission of the State of
Connecticut the Bureau has established a field laboratory on State
property at Milford, Conn., and planted several thousand bushels of
3-year-old oysters on a 6-acre tract of bottoms in Long Island Sound
set aside for that purpose by the Shellfish Commission. Qysters for

lanting were donated by the Mansfield Co. The authorities of Yale
%niversity cooperated in this project by granting to the Bureau’s
investigator the privilege of using the laboratory facilities of the uni-
versity. Boats for tlus work were furnished by the State Shellfish
Commission and by the Connecticut QOyster Farms Co.

Since April 1932, ficld observations at Milford and vicinity have
been carried out by V. L. Loosanoff and Dr. P. S. Galtsoff. The
results obtained during the 9-month period show that oyster meats
undergo important chemical changes. During the early summer the
glycogen content gradually decreases reaching a minimum just before
spawning. The discharge of eggs and sperm is followed by a consid-
erable loss of solids and corresponding increase in the water content
of the meat. During this period, which lasts about 2 weeks, the
water content increases from about 75 percent to over 90 percent.
It is obvious that during this period the food value of the oysters is
very low. The period of spawning is followed by a period of rapid
accumulation of glycogen which before the onset of cold weather
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reaches a very high fizure. On the best grounds oysters analyzed in
November contained as much as 9 percent of glycogen (fresh basis).
After the temperature of the water drops below 42° F. oysters begin
to hibernate; their meat loses weight, although the she lIs continue
to grow and the total weight increases.

Analyses of the metal content (iron and copper) indicate a great
variabif;t in the amounts of heavy metals stored by the oysters in
different localities and during different seasons. On the basis of the
information obtained by the investigators it seems possible to regu-
late the metal content of the oyster by proper methods of transpor-
tation and cultivation.

Food of the oyster—Changes in the chemical composition of the
meats are brought about by seasonal changes in the composition of
the sea water and in the natural food of oysters. This problem has
been studied by Dr. Galtsoff, Mr. Loosanoff, and Mr. Smith, both in
the field and in the laboratory. Large numbers of diatoms which
constitute the principal food of the oyster were obtained from the
oyster bottoms and were raised in pure cultures under controlled
conditions. The experiments give considerable information regard-
in% the methods of propagation of these important forms and their
value as a food of the oyster. It is expected that on the basis of
these experiments, a method may be found whereby oyster farms
could be supplied with the most suitable food for oysters and unpro-
ductive oyster bottoms converted into fertile grounds.

Japanese oyster.—During the last year, oyster growers made many
inquiries as to the possible effect on the native stock of the importa-
tion of the Japanese oyster. In order to answer this important ques-
tion a series of experiments was performed at Woods Hole by Dr.
Galtsoff and R. O. Smith. They show that the Japanese species,
Ostrea gigas, easily interbreeds with the native oyster, Ostrea virginica.
It is therefore, obvious that the presence of the Japanese species on
the Atlantic coast will result in the interbreeding of the two oysters.
It is, however, impossible at present to state whether the resulting
hybrids will be in any respect better or worse than the native species.

Control of starfishes—The work on the control of the starfish by
checking its propagation and destroying the young stars by applica-
tion of copper sulphate solution was carried out in Buzzards and Nar-
ragansett Bays by Louise Palmer. After September 1, on account
of lack of funds, the project was discontinued. The Bureau, however,
is fully aware of the dangerous situation caused by an extraordinary
increase in reproduction of this enemy of the oyster. During the last
two summers very heavy spawning of starfishes was observed both in
Buzzards and Narragansett Bays. It is expected that the oyster beds
in these bodies of water will suffer considerable damages from the
depredations of this pest.

SOUTH ATLANTIC OYSTER STUDIES

Practical experiments in oyster farming and investigations of con-
ditions on the natural oyster beds were conducted from North Carolina
to Florida under the supervision of Dr. H. F. Prytherch. Laboratory
and field studies of oyster spawning and setting were made at eight
representative coastal stations in this section and at the United States
TFisheries Laboratory at Beaufort, N.C., which serves as headquarters
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for this work. In cooperation with the various State Shellfish Com-
missions, oyster farming operations were carried out on a small com-
mercial scale for the purpose of determining and demonstrating the
most efficient methoJ; for oyster culture in each particular region.
The results of these experiments and field surveys of natural oyster
beds are described briefly according to the States in which these opera-
tions were conducted. .

Ezxperiments in North Carolina, South Carolina, and Georgia.—Qyster
spawning occurred almost simultaneously throughout this section dur-
ing the first week in May or about 2 weeks earlier than in 1931. A
fairly heavy set was obtained by June 1 on the various spat-collecting
devices planted on the tidal flats. Brush poles, cement-coated paper
tubes, and mats were found to be of practical value for gathering seed
oysters. The myrtle and oak poles (2 to 4 inches in diameter and 3
to 4 feet long) collected from 75 to 250 seed oysters per pole. On the
paper tubes an average yield of 300 seed per tube were obtained while
the expanded mat collectors gathered from 500 to 3,000 seed oysters
each. By the use of poles and tubes it is possible to utilize thousands
of acres of barren mucF bottoms for collecting and growing seed oysters.
The mat collectors proved to be particularly suitable for planting over
oyster beds or on shell bottoms and are so designed as to prevent
crowding of the seed, allow ample room for growth, and eliminate the
detachment operations required by other types of collectors. In sev-
eral localities plantings of seed oysters and shells were made to dem-
onstrate these phases of oyster farming and show the value of such
i’n%thods for the rehabilitation of barren bottoms and natural oyster

eds.

At the Beaufort laboratory, research was continued on the problem
of improvement in oyster-shucking methods and the preparation of
this sea food for market.

In the marketing of oysters the raw-shucking trade is of greatest
importance both as regards the quantity of oysters handled and num-
ber of persons employed. At the present time approximately 60 per-
cent ofp o%st,ers produced for the fresh trade are sﬁucked betore mar-
keting. The total quantity of oysters marketed raw amounts annually
to nearly 5,500,000 gallons for which it is estimated over $1,500,000
are expended each year for shucking alone. .

Experiments conducted by Drs. Vera Koehring and H. F. Prytherch,
dealing particularly with this phase of the industry, show that oysters
can be easily narcotized by chemical means so as to produce automatic
opening of the shell and facilitate removal of the meats. The prelimi-
nary studies and fundamental aspects of this process are described in
Investigational Report No. 15 of the Bureau of Fisheries.

Subsequent research has shown that oysters receiving mechanical
stimulation previous to their immersion in the narcotizing solution
will be open and ready for shucking in but a fraction of the time re-
quired previously. By simple mechanical procedures, such as drop-
ging the oysters on a Eard surface or hitting the shell a single sharp

low, it has been possible in numerous experiments to completely nar-
cotize 100 percent of the oysters in a period of from 10 to 30 minutes.
This has greatly increased the practical value of such opening opera-
tions as from 6 to 12 hours were required previously to accomplish the
same results. This improvement in the method makes it from 30 to
50 percent cheaper as a smaller amount of acid is employed and the
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narcotizing solution can be used for several consecutive batches of
oysters.

Oyster investigations in Florida—Three surveys were made by Dr.
Prytherch of the oyster beds and condition of the industry in Apala-
chicola Bay and Choctawhatchee Bay on the west coast of Florida.
Examinations of 11 of the most important bars in the former locality
in January showed no evidence of depletion and an abundant supply
of seed and adult oysters. Overcrowding of oysters was evident on
most of the natural bars which should be corrected by transplanting
a certain proportion of the culled or undersized oysters to adjacent
firm bottoms where better conditions for feeding and growth are
available. In the fall serious destruction of oysters was reported in
St. George Sound on the natural and planted beds in the vicinity of
Porters Ear. Studies made there in November showed that 50 to 75
percent of the oysters had been killed by a parasitic flatworm or so-
called “leech.”  From 1 to 4 flatworms were found in each affected
living oyster or in the empty shells of recently killed specimens.
Similar outbreaks of this parasite have occurred previously at Tampa,
Cedar Keys, and Indian River Inlet during dry warm seasons and
similar conditions were apparently responsible for the high mortality
of oysters in St. George Sound.

A new and promising territory for the production and cultivation
of oysters was found in Choctawhatchee Bay. The recent formation
of a new inlet to the Gulf of Mexico has greatly increased the salinity
of the water and produced excellent conditions for oyster growth and
reproduction. Experimental plantings of seed oysters and shells will
be made here during the summer of 1933 to determine the most
practical measures for increasing the production of the natural beds
and the development of oyster culture on barren bottoms.

PACIFIC COAST OYSTER STUDIES

O(iyster investigations in the State of Washington.—The experimental
study of the cultivation of Olympia oysters, begun in 1931, in coop-
eration with the Washington State Department of Fisheries and
Game, was continued during this year.

An intensive study is being made of the spawning and setting of
larvae in the two most important oyster producing bays in the Olym-
pia region. For this purpose, wire bags filled with large shells were
planted twice a week in certain typical dikes. Each bag of shells
was allowed to remain in the water 7 days, when it was brought into
the laboratory and counts made of the number of sgat which had
been caught. In Oyster Bay the setting season may be divided dis-
tinctly into two parts. The first setting period began on June 26,
reached its peak on July 5, and ended about July 25, at which time
a second setting period started. The peak of this period was reached
on August 25 and setting practically ceased by August 31. From
this time until the middle of October, periods of constantly decreas-
ing abundance of setting occurred. At the peak of the first set,
something over 6,000 spat per day per bag of shells were taken, while
at the peak of the second set, approximately 7,500 were caught.
Oyster grounds down the bay from the great mass of oyster beds
gave results entirely similar, except that the total set was only about
one fifth as great as that above described.

174007—33——4
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For some reason, in Mud Bay the results obtained were entirely
different, although the conditions of salinity and temperature in the
two bays differ only very slightly. In Mud Bay there were four
relatively small waves of setting. The duration of these was as
follows: (1) July 6 to 23, (2) July 24 to August 5, (3) August 13 to
23, and (4) August 24 to 30. In the same order, the number of spat
obtained per bag of shells during the peak of each of these periods
was: 1,500, 1,200, 500, and 400. While in Oyster Bay the larvae
continued setting up until about the middle of October, in Mud Bay
after the first of September practically no further set was obtained.
The method of planting cultch at present employed by the oyster
growers is apparently based on the assumption that only one setting
period normally occurs, for cultch is always planted in June. During
two seasons it has been found that in Oyster Bay the second period
of setting taking place in August is as great as the first. It has been
suggested that oyster growers attempt to take advantage of the
second as well.

A pew type of spat collector, a modification of the common egg-
crate filler, which provides a large amount of horizontal surface, was

ut into commercial use during the season. These apparently were
Efighly successful and in every case obtained a most excellent catch
of spat.

Pgeliminary experiments were made to determine at what tides
larvae set most abundantly. It appears to be a common opinion
that the water most favorable for setting is that retained in the dikes
at low tide. By planting glass plates for periods of a few hours at
8 time, it was shown that less spat are caught at low tide than at
any other time, that setting takes place primarily on the flood and
high tides when the water is from 8 to 10 feet deep. Further tests
wi%l be made on this matter next season to clear it up more thoroughly.

An experimental study of the effect of temperature on the feeding
of the Japanese oyster was made. It was found that the rate at
which the oyster pumps water depends upon the degree of openness
of the shells, that the shells are themselves dependent upon tempera-
ture and remain open widest at a temperature of approximately
20°C. The gills seem to pump most rapidly at a temperature above
25°. However, as the temperature rises obove 20°, the shells tend
to close more and more, reducing the effectiveness of gill activity.
More water is pumped by the average oyster at 20° than at any
temperature either above or below. Apparently the Japanese oyster
can pump water at a temperature as low as 2°(§.

Oyster investigations in California.—At the request of the State
Division of Fish and Game, H. C. McMillin has been detailed to
assist the State authorities in developing the California oyster indus-
try. At present extensive areas of inshore waters in California
remain barren while the oysters are shipped in from the east coast or
from the State of Washington. Small areas in San Francisco and
Tomales Bay have been used for some time to hold imported oysters
until they were marketed, but no attempts have been made until
recently to cultivate and grow oyster seed.

Three species of oysters are available for use in California waters:
The native oyster (0. lurida) found in natural beds in many small
channels; the eastern oyster (0. virginica) transplanted from the
Atlantic coast; and the seed of the Japanese oyster (0. gigas) imported
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and grown to maturity in some bays. = The seed of the last two species
is accompanied by other forms which become troublesome pests, but
with due precaution it is possible to cultivate these oysters safely in
isolated areas.

The results of the investigation show that local conditions seem to
warrant the development of the native oyster industry to the fullest
extent. It is, however, imperative that the cultivation of oysters in
any one bay be limited to a single species as far as possible. Thus
the Japanese oyster can be grown on ground that is otherwise useless.
Eastern oysters can be planted in San Francisco, and Tomales Bays,
and Elkhorn Slough. In the latter locality seed oysters strung on
;‘lopes and suspended from floats grow twice as fast as in their normal

abitat.

Small beds of the native oyster occur in the larger bays of northern
California and in all bays and estuaries in southern California. They
have been of little commercial value prior to the present investigation
and the residents of the communities near the natural beds were
unaware of their existence. During the past year extensive experi-
ments have been undertaken, mostly in Humboldt Bay, and a method
of culture by the use of artificial beds has been worked out. Small
areas of barren tide flats in suitable locations are leveled, covered
with gravel or shell, and surrounded by a board wall which holds
about 2 inches of water on the bed at K)w tide. Seed oysters and
shell are taken from the crowded natural reefs and transplanted to
these beds where the size, shape, and meat content is greatly improved.
It has also been demonstrated that the artificial beds catch a good
crop of seed, and it is therefore probable that nearly 7,000 acres of
tide lands in Humboldt Bay can be brought under intensive culti-
vation. Native oysters have, heretofore, consistently sold for the
highest price of any oyster on the market and the growers have
rarcly been able to fill their orders completeiy.

INVESTIGATIONS IN AQUICULTURE

Investigations in fish culture and related problems were carried on
along much the same lines as in 1931. These investigations which
are under the direction of Dr. H. S. Davis necessarily cover a wide
field since they include studies relating to all phases of fish-cultural
activities. hile the work in the past has been primarily concerned
with problems connected with hatchery operations increased attention
is now being paid to the welfare of the fish after being liberated. This
is fully as important as efficient methods of rearing fish since in order
to utilize these fish to best advantage they must be surrounded by
conditions conducive to their future development and well-being.
It is apparent that in many cases much can be done to improve con-
ditions in our lakes and streams so that they will be able to support
much larger numbers of fish than at present. This is a problem to
which relatively little attention has been paid in America, although
in Great Britain and other European countries the importance of
stream conditioning has long been recognized and notable success has
attended its practical application, especlally to trout streams. Stream
improvement is a field that offers great possibilities for the future, but
permun}:mt progress must go hand in hand with years of painstaking
research,
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POND-FISH CULTURBE

FAIRPORT STATION

The work of this station, which is under the direction of Dr.
A. H. Wiebe, is devoted entirely to problems relating to pond culture.
The main water supply is pumped from the Mississippi River into a
reservoir whence it flows by gravity to the ponds. 'There is also a
limited supply of well water which can be used in several of the
smaller ponds. The entire pond system, comprising 24 dirt ponds
of various sizes up to 3% acres, is available for experimental work.
In addition there are a number of concrete pools and indoor tanks
and aquaria which are used for investigations requiring carefully
controlled experiments.

Largemouth bass.—As in previous years, the pond experiments have
been concerned primarily with largemouth bass although other species
have received considersble attention. Owing to sertous infestation
of the brood bass with the tapeworm Proteocephalus ambloplitis the
production of fry was much less than in })revious ears and it
was consequently impossible to stock some of the ponds as heavily
as planned.

Ithough experience has shown that the use of nursery ponds to
which the bass fry can be removed and reared during the summer
affords many advantages, there is increasing evidence that good
results can frequently be obtained when the young are reared in
ponds in which they were hatched. The greatest objection to this
method is the fact that the fish are less under control, and there is
no way of determining if the pond is properly stocked with fry.
Nevertheless, very satisfactory results can be obtained with this
method as shown by the results in a pond of 0.71 acres stocked
May 4 with 3 male and 4 female largemouth bass, and 568 adult
golden shiners for forage. The pond was given no further attention
except that it was fertilized with 283 pounds of & mixture of dry sheep
manure and superphosphate. This was applied in small amounts at
intervals of about 10 days. The pond was drained September 8 and
7,376 fingerlings removed which is at the rate of 10,400 per acre.
This is believed to be a very satisfactory yield since very little labor
is required to produce fish by this method.

Smallmouth bass.—Although conditions at Fairport are quite differ-
ent from those usually thought to be necessary for the culture of small-
mouth bass a small stock of brood fish has been maintained for several
years and the production of fingerlings has been fully equal to that of
the largemouth. The fry and fingerlings are handled in the same way
and reared in nursery ponds stocked with forage fish. In an attempt
to determine the relative value of blackhead and blunt-nosed minnows
for forage purposes two nursery (fonds, with an area of 0.359 and 0.39
acres, respectively, were stocked with smallmouth fry at the rate of
25,000 per acre. Blackhead minnows were used for forage in one pond
and blunt-nosed minnows in the other. The number of minnows in
each pond was at the rate of 1,500 adults per acre. In all other
respects the treatment of the two ponds was identical. When drained
the first week in October the pond stocked with blackhead minnows
yielded 12,282 fingerlings per acre, a survival of 49.3 percent, while
the production in the one stocked with blunt-nosed minnows was at
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the rate of 11,579 fingerlings per acre or a survival of 46.2 percent.
The results indicate, as anticipated, that the blackhead and blunt-
nosed minnows are equally valuable as forage fish.

Crappie and bluegill sunfish.~—It has been found that crappie and
bluegill sunfish make a very satisfactory combination, the production
of crappie fingerlings being somewhat greater than when the pond is
stockedp with crappie alone. The young bluegills are evidently preyed
upon by the crappie since only a comparatively small number of
fingerlings of this species are produced under such conditions. This
being the case it appeared that the production of bluegills might be
increased by the use of minnows. Accordingly & pond was stocked
with adult glack crappie and bluegills as usual and 1n addition 12,000
blackhead minnows were placed in the pond to serve as forage. The
yield from the pond was 19,164 crappie and 22,680 bluegills per acre,
with a combined weight of 115 pounds. In 1931 the same combina-
tion without the blackhead minnows gave 20,562 crappie and 1,430
bluegills per acre. It is evident that the addition of forage minnows
increased the yield of bluegill sunfish without materially affecting the
number of crappie.

Effect of high-oxzygen concentrations.—Dr. Wiebe has continued his
experiments on the effects of high concentrations of dissolved oxygen,
using brook and rainbow trout of various sizes. The results of these
experiments are in full accord with those previously obtained with
bass and other pond fish.

It was found that trout can withstand rapid changes from low to
hi%h concentrations of oxygen without injury. In some instances the
fish were exposed to oxygen at from 10 to 20 pounds pressure for 46
hours without suffering any injurious effects. Even when suddenly
transferred from water containing 51.8 parts per million of oxygen to
water with an oxygen content of only 8.4 parts per million the fish
showed only momentary signs of distress and no after effects were
evident.

In another experiment brook and rainbow trout fingerlings were
kept for 20 days in open tanks containing water supersaturated with
oxygen. During this Feriod the concentration of oxygen ranged from
21 to 33 parts ’Iper million and at no time was the saturation below
200 percent. The fish all survived the experiment and there was no
evidence that they were affected adversely by the high-oxygen con-
centration. No case of gas bubbles or popeye was observed although
the fish were watched carefully for these symptoms.

Experiments on the ability of fish to use oxygen at different hydro-
en-ion concentrations show that largemouth and smallmouth black
ass, green sunfish, crappie, yellow perch, and rainbow trout have

the ability to extract oxygen from the water at low-oxygen tensions
equally well over a wide range of hydrogen-ion concentrations. The
b uegiﬂ sunfish has a somewhat narrower range of toleration while
in the steel colored and blunt-nosed minnows the range is much more
limited. Outside of the normal pH range of the species in question
the lethal-oxygen tension is dependent in large measure on the initial
amount of oxygen in solution.

Rate of digestion in bass.—A series of experiments by H. C. Markus
to determine the rate of digestion in largemouth black bass at various
temperatures gave some very interesting results. It was found that
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the length of time required to digest minnows varied from 15 days
at a temperature of 4° C. to 12 hours at 28° C. At 10° C. 92 hours
were required for digestion while at 22° C. the food was completely
digested after 16 to 22 hours. The fish would not take food satis-
factorily at a temperature below 10° C., and it is apparent that bass
require very little food at these low temperatures.

TISHOMINGO (OKLA.) STATION

Investigations on certain phases of pond culture were carried on at
this station by O. Lloyd Meehean during the summer of 1932. The
ponds at Tishomingo are all new and are supplied with water from a
creek flowing through the station grounds.

Experiments with Daphnia magna showed that this organism can
be reared successfully at the station if the temperature remains below
20° C. On the approach of hot weather the daphnia cultures deteri-
orated, and it was found impossible to keep them up during the sum-
mer. The daphnia were reared in concrete pools using dry sheep
manure and superphosphate as a fertilizer. Some preliminary exper-
iments on a small scale indicate that cottonseed meal will prove fully
as valuable as sheep manure or soybean meal for rearing daphnia.

Routine collections of chemical and biological samples were made
in the station ponds to determine as far as possible the conditions in
each pond. The chemical data show that there is a large reservoir
of carbon dioxide in a half-bound state which can be utilized for the
growth of phytoplankton. The data also show the necessity for the
control of the rooted aquatics in order to keep the carbon dioxide
supply in an available condition. In most ponds the zoo-plankton
was not abundant and in several cases it was very poor. In practi-
cally all instances the plankton decreased as the summer progressed
and the amount of rooted vegetation increased. It is significant that
in ponds with small amounts of vegetation Cladocera were abundant
while in ponds with an abundant growth of rooted plants rotifers and
Cyclops were the dominant organisms.

HACKETTS8TOWN (N.J.) S8TATION

A cooperative experiment in rearing smallmouth black bass was
carried on at the New Jersey State hatchery at Hackettstown by
A. M. McGavock. The primary purpose of the experiment was to
determine the most efficient and economical way to produce daphnia
for feeding young bass. In one case the daphnia were cultured in a
separate pond while in the other experiments the daphnia were grown
in the same ppnds as the fish. The latter method was used in a pond
with an area 0.63 acre, which was fertilized with approximately 8,000
pounds of fresh horse and cow manure in addition to about 2 inches
of trout excrement. As a result there was a very abundant growth
of plankton and bottom organisms in the pond during the summer,
The pond was stocked June 11 with bass fry at the rate of 25,000 per
acre. It was drained September 8 and yielded 8,178 fingerlings aver-
aging 6.48 grams in weight, a survivaf’of 51.8 percent. This is a
return of 12,990 fingerlings per acre. The total cost of labor and
meanure was $174.30 or $13.40 per thousand fish.

In another pond of approximately the same size daphnia were cul-
tured from trout excrement produced by fifteen thousand 8- to 10-inch
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fish which were wintered in the pond for 8 months. The pond was
stocked June 14 with smallmouth fry at the rate of 22,130 per acre.
When drained September 13, 5,480 fingerlings were removed with an
average weight of 9,130 grams. This gives a return of 41 percent or
9,130 per acre. The total cost was entirely for labor at the rate of
$50 per acre, or $5.47 per thousand fingerlings. Although the num-
ber of fish produced was somewhat smaller %sy this method the bass
were larger and the cost of production much less.

In another experiment tge daphnia were cultured in a separate
pond, then flowed or netted over into the main pond. The total
area including the daphnia pond was 0.69 acre. A total of 8,760
pounds of fresh horse and cow manure was used in addition to about
2 inches of trout excrement. The pond was stocked June 9 with
smallmouth fry at the rate of 25,000 per acre. It was drained
September 9 and yielded 8,609 fingerlings with an average weight of
3.23 grams. This gives a return of 49.8 percent at the rate of 12,475
fingerlings per acre. It should be noted, however, that these fish
were only one half the size of those in the other ponds. The total
cost of labor and manure was $12.40 per thousand fingerlings.

It is evident from these experiments that smallmouth bass finger-
lings 3 to 4 inches long can be economically produced in heavily
fertilized ponds without the use of forage minnows. They also indi-
cate that the construction of separate ponds for the production of
daphnia are not necessary. As a matter of fact the pond supplied
with daphnia from another Yond gave the poorest results of the
three, but of course no general conclusion can be drawn from such a
small number of experimental ponds.

TROUT CULTURE

Feeding experiments.—During the summer of 1932 feeding experi-
ments were conducted at the Pittsford (Vt.) station under the direc-
tion of R. F. Lord as in previous years. Fish were also carried on
experimental diets at-the new hatchery at Leetown, W.Va,, under
the direction of E. W. Surber. Unlike the experiments at Pittsford
those at Leetown will be continued through the winter. At Pitts-
ford brook trout were used in most of the experiments with finger-
lings, while at Leetown the majority of the experimental lots contained
rainbow and brown trout. Experiments with yearling rainbow trout
in out-door raceways were also carried on at Pittsford.

As in previous experiments, dry salmon-egg meal proved to be
superior to any dry product now available for fish food. All diets
containing this product gave a very rapid growth and the fish were
exceptionally vigorous and well proportioned. As emphasized in
previous reports the also exhibit the brilliant coloration character-
1stic of wild fish. These experiments show concluswel{; that the use
of the better dry products in the diet of trout will give better results,
both as regards growth and vigor, than can be obtained with any of
the straight meat diets. Furthermore, they are in general more eco-
nomical, since it requires a considerably smaller amount of food to
produce the same growth when animal meals are included in the diet.

The results of the experiments with yearling rainbow trout agree
closely with those obtained with fingerling brook trout. In most
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cases 8 somewhat smaller amount of food was required to produce
the same growth than with fingerlings, but this is probably caused by
the fact that there is less waste in feeding larger fish. For the same
reason larger amounts of dry foods can be included in the diets after
the fish reach a length of 4 to 5 inches.

A number of experiments were undertaken at Leetown in coopera-
tion with the Birdseye Laboratories, Gloucester, Mass., in feeding dry
meals prepared by a special low-temperature process to rainbow trout
fingerlings with and without the addition of fresh meat. Two dry
meals were used in these experiments; one being composed of a mix-
ture of meat meal, fish meal, and dried skim milk; the other had a
similar composition except that it contained a considerable amount
of dried beef liver. Each of these meals was fed to 3 lots of fish for
over 8 months without the addition of any fresh meat or other food.
One lot was fed meal which had been prepared before the experiments
were started and stored in air. The second lot was fed meal which
had been stored in carbon dioxide, while the third lot received meal

repared fresh each month and likewise stored in carbon dioxide.

he losses were not excessive in any lot, but were noticeably less in
those receiving meal stored in carbon dioxide. There was little dif-
ference in the mortality of the fish fed the meal stored in carbon
dioxide from the beginning of the experiment and those receiving
that prepared fresh each month. The growth of fish fed meal con-
taining dry beef liver was slightly less, but there was very little
difference 1n the mortality of the fish on the two meals.

Two lots of fish fed dry haddock roe pref)ared by the same process
made a good growth with very little mortality. The growth on had-
dock roe was much superior to that obtained with the meals and the
fish showed an even more brilliant coloration than those on a salmon-
eg% meal and liver diet. .

t is evident from these experiments that trout are able to live
indefinitely on dry foods when properly prepared. In no case, how-
ever, did the fish on an exclusively dry (Eet grow as rapidly as those
fed salmon and liver. The haddock roe was not fed in combination
with liver, but both of the meals produced a considerably greater

rowth when mixed with 20 to 40 percent of beef liver. Even then,
owever, the growth was inferior to that obtained with diets
containing salmon-egg meal.

Selective breeding.—The work on selective breeding has been con-
tinued at Pittsford along the same lines as in previous years. So far
the work has been confined to brook trout, but the results have been
so encouraging that it is planned to expand it to include rainbow
and brown trout. Most of the breeding work with these two species
will be carried on at the Leetown station, where several thousand
brook, rainbow, and brown trout are now being reared to maturity.
During the fall of 1932 eggs were taken from 51 pairs of selected fish
at Pittsford and the young will be kept separate until next fall when
the inferior lots will ﬁe discarded. So far in these experiments spe-
cial attention has been paid to rapidity of growth, vigor, and fecun-
dity. The results attained have been remarkable considering the
short time the work has been carried on.

Fingerlings reared in these experiments during the past summer
represent the third generation of selected fish and many lots made &
much greater growtl% than did the fingerlings from the general brood
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stock such as were used in the feeding experiments. The lot making
the greatest growth of those on experimental diets had an average
individual weight of 6.09 grams on September 3, while one lot of
selected fish on the same diet had an average weight of 12.7 grams
on September 7. Another lot had an average weight of 12 grams
and several lots averaged 10 grams or more. These results are the
more striking when it 18 considered that the general brood stock has
been improved by mass selection during this time, so that the average
weight of fingerlings kept on a diet of beef liver during the summer
has increased from 2.2 to 4.4 grams.

The increase in eg ﬁroductlon as a result of selective breeding is
e? ually gratifying. gl‘ e average number of eggs produced at the end
of the third summer (that is, by fish commonly known as 2-year-olds)
was 958 in 1928 and 1,779 in 1932. These fish were selected as the
best available fish of their age.

Additional data, showing the importance of heredity in determin-
ing the date at which trout spawn, was obtained during 1932. In
one lot of fish containing thirty-eight 2-year-old females 33 were
ready to spawn on November 8. The eggs from which these fish
were hatched were taken November 9, 1929. In another lot contain-
ing 28 females, 25 fish were ripe November 8. The spawning date
of the parents of these fish was November 8, 1929. In several other
lots the results were nearly as striking.

Evidence was also obtained indicating that it will be possible to
‘develop a strain of brook trout more resistant to furunculosis than
the average fish of this species. Two lots of fish hatched in 1930
from mated Fairs have shown a marked resistance to the disease, the
%ercentage of survivors being much greater than in any other lots.

wing to the fact that it is very difficult to eradicate furunculosis
after 1t has become established at a hatchery, the development of a
resistant strain of fish offers one of the most promising means of
combatting the disease.

Observations on recently liberated trout.—The belief appears to be
increasing among anglers and others that trout reared at hatcheries
are inferior to wild fish in several respects, and especially in their
ability to forage for themselves. This may be true to a certain ex-
tent, but there is little definite information on which to base an
opinion. In order to throw more light on this problem 100 yearling
brook trout, averaging 7 to 8 inches in length, were liberated in a
trout brook running through the grounds of the Pittsford station.
‘These fish were marked b remov:ﬁ of a pelvic fin and liberated on
August 18 shortly after the close of the fishing season. Up to ‘the
time of their liberation these fish had been held in one of the hatchery
pools, with concrete sides and gravel bottom. They had been fed the
regular hatchery diet of dry salmon eggs and liver, and were vigorous
well-proportioned fish. Beginning 24 hours after the fish were liber-
ated daily samples were taken on artificial flies and the stomachs
preserved for study. ) )

It was found that these trout took the fly with the same zest dis-
played by other fish taken in the course of the study and apparently
gave the anglers as much “fight’’ as fish reared in natural surroundings.
As in the case of the wild fish, it was found impossible to inveigle any
of the hatchery trout into taking the fly on certain days, and it was
concluded that they were not appreciably easier to capture than wild
trout.
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An examination of the stomach contents showed that in spite of
the fact that these trout had been reared solely on artificial food they
began to take natural food shortly after being liberated. The stom-
achs of fish caught the following day were filled with insects of vari-
ous kinds showing that they were on the alert for natural food from
the start. It was found that, in general, there was a slight increase
in the amount of food eaten during the first 3 days but that after
that there was little difference from day to day and that the amount
of food taken was approximately the same as by wild fish. It would
appear from this experiment that hatchery fish are fully able to forage
for themselves as soon as liberated. Owing to the great importance
of this problem further experiments along the same line will be
undertaken in the near future.

Several experiments for the purpose of gaining information regard-
ing the behavior of fingerling trout when first liberated were carried
out at the Leetown station. Fingerling rainbow, brook, and brown
trout were liberated in a small spring-fed stream and their movements
carefully watched. The fish all showed a marked tendency to move
in schools for several days at least after being liberated. A general
tendency was noted for the fish to remain for some time in the pools
in which they had been planted although there was a gradual dispersal
along the stream. In this dispersal the rainbow trout moved more
quickly downstream than upstream while the opposite was true of
brook and brown trout.

In all cases the fish began taking food almost immediately after
being liberated and examination of the stomach contents showed
they were feeding on aquatic insects and crustacea. There was no
evidence that the hatchery-reared fish were not able to capture these
organisms as readily as wild trout. A marked increase 1n the bril-
liancy of the coloration was noticed within 2 weeks after the fish were
liberated.

CALIFORNIA TROUT INVESTIGATIONS

Work on problems relating to the trout of California has been vig-
orously pursued during the past year. Early inJuly Dr. H. S. Davis
and Dr. P. R. Needham were sent to California and in company with
A. C. Taft made an extensive survey of the better fishing areas of
the State with a view toward the development of a more intensive
program of field investigations. At a conference held in San Fran-
cisco with the officials of the California Division of Fish and Game a
new joint cooperative program was adopted which provides a com-

rehensive plan of study to be followed over a period of years. Dr,

avis returned to Washington in late August and the field staff now
consists of Dr. Needham and Mr. Taft of this Bureau and two assist-
ants, Leo Shapovalov and Francis Sumner, who were appointed to
the work by the State.

Briefly, the program as now set up consists in attacking the trout
problems of California from two angles; viz, a study of the trout and
a study of their natural environment. The data obtained in these
investigations will be utilized in the formulation of a scientific stock-
ing policy for the waters of the State. The major projects selected
for study are as follows:

1. A study of the species and races of trout to obtain as complete
information as possible on the life history, habits, and ecological
requirements,
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2. The extent of natural propagation and its contribution toward
stream populations.

3. Mortality of fish of various sizes when planted in the streams
from the hatcheries.

4. Stream environmental studies to determine: (1) Seasonal abun-
dance and distribution of fish foods; (2) the amount and kinds of
shelter available for both young and adult trout; (3) effects of dams,
falls, irrigation ditches, flumes, water wheels, etc.; and (4) chemical
conditions such as gases in solution, hydrogen-ion concentration, and
pollation.

For purposes of investigation the waters of the State may roughly
be classified in three groups: (1) Southern region, (2) coastal region,
and (3) Sierra region. The last-named region can be subdivided into
a lower Sierra region, the waters of which are best adapted to rainbow
and brown trout, and a high Sierra region containing waters best
suited to golden and eastern brook trout.

The bulk of the work on streams of the coastal region has been
carried on in Scott and Waddell Creeks in Santa Cruz County and
to o lesser extent in the Klamath River and Alder and Garcia Creeks
north of San Francisco. In the Sierra region the Truckee and
Feather Rivers and Blackwood and Taylor Creeks near Lake Tahoe
have received considerable attention. Next summer work is to be
started on the golden trout of the high Sierras in the Cottonwood
Lakes district near Mount Whitney. %Iew studies will also be under-
taken in the Merced and Tuolumne Rivers in the lower Sierra region.
A knowledge of conditions in the trout waters of the State through-
out the year is essential for the development of a scientific stockin
policy and as far as possible seasonal studies will be carried on in a
these regions. :

Much information has already been obtained from studies of sea-run
steelhead trout based on marking experiments with young fish and
returned spawners and also from periodical samples taken in several
coastal streams. In October 40,000 fingerling rainbow trout from
two different lots of fish were marked and released into the Truckee
River for studies on their migratory habits. The experimental ponds
constructed on Hot Creek in Mono County were operated during the
summer for the study of growth rates and mortalities of fingerling
rainbow trout on natural food.

Quantitative food samples taken in Sierra streams near Lake Tahoe
have shown riffle areas to average approximately 137 pounds of food
per acre. Waddell Creek, a coastal stream, was found to produce
nearly the same amount giving an average of 132 pounds per acre.
Tho dominant food organisms in all stream bottom samples taken
thus far have been caddis larvae and pupae, mayfly nymphs, and
and aquatic Diptera. The lagoons at the mouths of coastal streams
have %een found to be exceptionally rich in both amphipod and
isopod crustaceans and consequently afford fine feeding grounds for
young trout.

FISH DISEASES

Routine investigations have been carried on in connection with
several trout diseases whenever there was an opportunity. Although
most of the common trout diseases have been studied by various
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investigators there is still much to be learned regarding even the best-
known disease which will be of great assistance in developing more
effective methods of control. Requests for the diagnosis of diseased
fish are constantly increasing and considerable time is spent in the
routine exarmination of specimens sent to the Washington office for
this purpose. The constantly increasing demand for large trout for
stocking purposes has resulted in a more complete realization of
the importance of disease in fish-cultural practice. The control of
disease is now recognized as one of the most important problems
confronting the fish culturist, since the output of his hatchery depends
to & very large degree on his success in keeping the fish free from
infection.

In view of the importance of this problem a program has been
worked out whereby members of the aquiculturaﬁ staff make occa-
_sional visits to hatcheries located within a reasonable distance, for
the purpose of detecting the presence of disease and also to furnish
advice and assistance in every way possible. Unfortunately, owing
to decreased appropriations it was necessary to practically discontinue
this service after several months, but enough was accomplished in
the brief time it was in operation to demonstrate clearly its value in
increasing hatchery production.

Dr. Frederic F. Fish spent some time at the Fairport (Iowa) station
investigating the bass tapeworm with which the brood fish have
become heavily infested. It is evident that this paragite constitutes
a problem of major importance in bass culture since, when abundant
it seriously interferes with reproduction and may cause practicai
sterilization of the brood fish. It is believed, however, that by exer-
cising proper precautions it will be possible to prevent the young
bass from being infected and in this way a brood stock can be built
up which will be free from the parasite. It iz very evident that
under present conditions it is impractical to rely on wild fish for
brood stock and that the future success of bass culture depends on
hatchery-reared brood fish free from parasites and disease.

Experiments are being conducted with the object of developing a
method of treating trout in pools for external parasites. At present
when fish in pools contract gill disease or become infected with pro-
tozoan parasites it is necessary to remove them for treatment. ft is
believecf that by the use of very dilute solutions it will be possible to
cure the fish while still in the pools and thus avoid the injurious
effects of handling which usually result in considerable mortality.
If a successful method of treating the fish can be worked out it will
remove the most serious objection to the use of pools or raceways

for rearing small fingerlings.
COOPERATIVE STUDIES OF THE NUTRITIONAL REQUIREMENTS OF TROUT

During the past summer an agreement was executed between the
United States Bureau of Fisheries, the New York State Conservation
Department, and the New York College of Agriculture at Cornell
University for the purpose of conducting on a cooperative basis
experimental studies in fish culture relating especially to fundamental
problems of nutrition and physiology of fishes. Complementing, and
to a certain degree paralleling, studies of fish-feeding conducted at
the Bureau’s experimental fish-culture stations, the new undertaking
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has been designed to deal particularly with the digestibility of various
nutrients by trout, the vitamin requirements essential to an econom-
ical and successful ration, and with enzymotic and other physiological
and metabolism studies.

These investigations, under the direction of Dr. C. M. McCay of
the animal nutritional laboratory at Cornell University, are being con-
ducted in the Bureau’s hatchery near Cortland, N.Yy The Bureau
is furnishing suitable hatchery facilities, including the hatchery build-
ing and such rearing ponds as are needed, the stock of eggs, and part
of the feeds necessary for rearing fish. The New York State Conser-
vation Department is providing the necessary funds for the compen-
sation of the technical assistants involved in this work and for special
apparatus and feeds needed for the experiments. The State College
oF Agriculsure provides necessary laboratory facilities at Cornell Uni-
versity for experimental work and analyses not readily conducted on
the hatchery premises.

Preliminary feeding experiments with brook trout were started at
the Cortland experimental hatchery during the month of August and
are being run by A. V. Tunison, who was formerly in charge of simi-
lar work in Connecticut. Because of the late start of this work, it
seemed judicious to limit the scope of experimentation during the
balance of the growing season chiefly to a comparative study of the

rowth of brook-trout fingerlings fed diets composed of various dry
oods in conjunction with various raw meats.

Between 30 and 40 different diets were chosen for these preliminary
studies. These were composed chiefly of the dry foods wﬁich proved
to be most romisinlgwdurlng the past five years of similar research
carried on by Dr. McCay in Connecticut. However, during the

resent studies the tests were made more rigid than formerfy by
including only foodstuffs of which the origin and processing are
known. A series of dry skim milks made by different methods has
been included in the testing.

Certain tentative conclusions may be drawn from the first four
months of this work.: The better grades of dry skim milk have all
proved satisfactory when fed in a mixture composed of equal parts
of prime cottonseed meal and fresh meat. Dry buttermilk can replace
the dry skim milk and peanut meal may replace the cottonseed meal
without affecting the growth of the experimental animals. The fresh
meats used in these diets were sheep liver, sheep heart, and beef
spleen. Lots of 200 fingerling brook trout grew equally well on these
combinations. :

No significant difference was found in the growth curves obtained
from fingerling brook trout fed dry foods mixed in a 2 to 1 proportion
with fresh sheep plucks and trout fed entirely sheep plucks.

Confirmation was made of Dr. McCay’s previous findings that
trout cannot be maintained indefinitely upon a diet supplemented
by meat, such as commercial scrap meat, dried at the usual high
temperature and exposed in air in the course of drying. Confirma-
tion was likewise made of the fact that dry skim milk or dry butter-
milk will not promote normal growth of brook trout for a period
exceeding 14 to 16 weeks.

Good growth was obtained with fingerling brook trout that were
fed daily dry feed mixtures containing dry skim milk, 2 parts; cot-~
tonseed meal, 2 parts; and whitefish meal, 2 parts, with supplements
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of raw sheep plucks 1 part fed at weekly intervals. Thus far, in a
period of over 3 months, the growth of the trout fed fresh meat
weekly was equal to that obtained by feeding the same dry diet con-
taining an equivalent amount of meat fed daily. By weighing the
feed every effort was made to allow the same amount of raw meat to
both groups. Contrary to the common belief, no untoward effects
were noticeable in brook-trout fingerlings fed for 16 weeks on a
straight raw-spleen diet.

Several experiments have not progressed sufficiently at the present
time to justify drawing conclusions. Among the incompleted exper-
iments are grouped the comparative growth of brook- rainbow- and
brown-trout fingerlings on a standard adequate diet, and the possible
relationship existing between underfeeding and the resulting slow
growth upon the firmness of trout flesh. Experiments are also in
progress to determine if the melting point of a fat determines its
degree of utilization by fish.

he use of formalin-preserved meats as substitutes for fresh meat
in localities where the latter is not easily available is also under
investigation. Fresh ground sheep plucks preserved in 1 percent
formaldehyde seem to %e as effective as fresh meat in supplementing
dry diets.

LIMNOLOGICAL INVESTIGATIONS IN THE ROCKY MOUNTAIN
REGION IN THE INTEREST OF FISH STOCKING

During the season of 1932 investigations of the waters of this re-

ion under the direction of Dr. A. S. Hazzard were continued in the
1nterest of wiser and more economical distribution of the output of
Federal hatcheries. Cooperation in this problem was also extended
to the States of Montana, Idaho, and Utah, although most of the
work was concentrated in the national parks and national forests.
The extension of highway travel and the rapid increase in the num-
ber of anglers have necessitated radical changes in methods of plant-
ing and have demonstrated the necessity for systematic stocking
based upon accurate knowledge of conditions for fish life existing in
the more accessible lakes and streams.

Since the Bureau’s responsibility for maintaining and improving
angling is definitely indicated in the waters of the national parks
and national forests, limnological investigations have been concen-
trated in these areas.

SURVEYS IN THE NATIONAL PARKS AND NATIONAL FORESTS

Grand Teton Park.—A program of biological surveys of the national
arks was initiated in 1931 by a study of the lakes and streams of
E‘-rand Teton Park, Wyo. In this newly established park little
stocking had been done prior to 1931. This, together with increased
fishing, resulted in a condition of depletion which called for imme-
diate attention. Survey of these waters revealed marked scarcity of
suitable spawning grounds which explained the rapid deterioration in
angling resulting from heavy fishing and inadequate planting. Rear-
ing ponds were constructed here during the summer of 1932 and
plantings of good-sized fingerlings were made that season in accord-
ance with the findings of the survey relative to suitability for various
species and carrying capacity as determined from these studies. It
will of course require several years for the results of the stocking
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plan to become apparent. Much valuable information is anticipated
which should assist in planting lakes of these types.

During September 1932 an opportunity was afforded to complete
the survey of Jackson Lake, a United States reclamation project.
Although not included within its present boundaries, this reservoir is
logically associated through drainage relations with the waters of
Teton Park. Studies of the chemistry and food supply this season
supplement the data gathered during the summer of 1931.

acier National Park.—A biological survey of this, the third larg-
est national park, was begun during the season of 1932. Glacier
Park includes 1,534 square miles of picturesque mountain scenery in
porthwestern Montana. In this area are several hundred lakes and
numerous streams varying greatly in altitude, size, depth, tempera-
ture, chemistry, and food supply. Under such conditions it might
be expected that many problems should arise from attempts to prop-
erly stock these waters, the great majority of which were originalfy
barren of all fish life. Some have remained so in spite of attempts
to introduce various species. Efforts to improve certain streams b
plant;in%l have been unsuccessful. In one lake fishing is unsurpassed;
in another plantings have met with poor success. Stocking records
show that encouragement of a certain species in one lake has not
increased its numbers perceptibly while another species has become
abundant chiefly through natursﬁ7 spawning. The most suitable spe-
cies for the numerous high, cold lakes is an important problem which
received much attention.

A party of three biologists began survey work in Glacier Park June
5 an(f continued in the field until September 13. The United States
Fisheries station at Glacier Park was made the base of operations.
Thirty-two streams, 35 lakes and their principal tributaries, constitut-
ing about one third of the accessible waters of the park, were exam-
ined during this period. Few of these waters can be reached by road
so that much ofp the work had to be accomplished using pack and
saddle horses. All equipment was selected with this in view and
proved to be verg satisfactory.

The National Park Service, represented by Supt. E. T. Scoyen and
his assistants, aided the work materially by supplying information
and by loaning equipment.

The facts available from the study were used in assigning fish for
the waters of the park this season. Although limited time and lack of
equipment prevented the analysis of samples and all data in the field,
it was found possible to offer some definite suggestions for planting
in 1932. '

In the study of streams information concerning the following was
collected: Average width and depth, volume, velocity, gradient, color
and turbidity, fluctuation in level, temperature, bottom composition,
condition of pools, location and height of barriers to fish movement,
character of watershed, presence of springs, character of tributary
streams, hydrogen-ion concentration, alkalinity, type and abundance
of aquatic vegetation, relative abundance of primary fish foods, rela-
tive abundance and size of game and forage fish, conditions for natural
spawning and evidence of its success, presence of fish enemies and
parasites and the quality and intensity of the fishing.

Survey of lakes included observation and record of the following:
Altitude, approximate area, length of shore line, character of water-
shed, fluctuation in water level, type of shore and bottom, location
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and extent of shoal areas, sufficient soundings to indicate the type,
inlet and outlet streams, color and transparency, temperature at the
surface and at intervals to the bottom, hydrogen-ion concentration,
quantity of oxygen and carbon dioxide, alkalinity as indicated by
carbonates and bicarbonates, type and abundance of vegetation, rela-
tive abundance of fish food, relative abundance and size of game and
forage fish, presence of spawning grounds and evidence of natural
reproduction and, finally, the quality and intensity of the fishing.

In addition to this routine examination employed in single studies
of lakes and streams, seasonal studies were made at monthly intervals
on five typical lakes east of the Continental Divide. At selected
stations on these lakes the following data were secured: Transpar-
ency, temperature at regular intervals from surface to bottom, chem-
ical analyses, vertical plankton hauls, samples of the bottom fauna
and of the fish for food and growth studies. The level and temper-
ature of several principal streams were also recorded throughout the
season.

Collections of aquatic plants and principal fish foods were secured
from all waters studied and whenever possible fish were collected for
the purpose of food and growth determination. Certain waters
offering special problems were studied more in detail with the object
of determining the reason for marked success or failure in planting.
The results of natural spawning were deemed a problem of first
importance and every effort was made to secure as much information
as possible on this subject.

t the close of field work operations were transferred to the Bu-
reau’s laboratories at the University of Utah in Salt Lake City,
where a study of the data collected 1s in progress. The results of
this survey will appear in a publication by the Bureau when funds
for this purpose are available.

Wasatch National Forest investigation.—Owing to lack of funds fur-
ther limnological studies in the Wasatch National Forest, Utah, could
not be pursued. The data collected here during the seasons of 1930
and 1931 have been studied, and a stocking plan inaugurated for the
principal waters of this forest. This plan was followed insofar as
cooperation of the Bureau, the United States Forest Service, and
the Utah Fish and Game Department could be effected. Although
results of this plan will not be apparent for several years, one out-
standing success of the survey’s recommendations should be men-
tioned. One of the principal, heavily fished lakes of the Wasatch
was found to be overstocked with poor-conditioned fish at the time
of the survey. It was recommended that no more trout be planted
here until August 1932, when a limited number of legal fish should
be released to replace those removed earlier in the season, This
plan was followed and resulted in a marked improvement in the con-
dition of the trout and good fishing prevailed throughout the sum-
mer. It is believed that this result indicates the success which can
be attained by properlpy balancing stocking against carrying capacity.

OTHER LIMNOLOGICAL STUDIES

Spring Creek investigation.—At the request of the Weber County
Sportsmen’s Association, an examination of Spring Creek, Utah, was
made to determine if food had recovered sufficiently to warrant
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stocking this year. Pollution from a pea vinery in 1930 had killed
many trout in a section of the stream.

A study of the food organisms was made above and below the
point of pollution. It was found that conditions were approximately
the same in both sections of the stream except that may fly and
stone fly nymphs averaged much smaller in size in the lower section.
Large shrimp were common in both parts of the stream. From these
observations it was decided that recovery was practically complete and
that stocking with a limited number of trout might be safely resumed.

Georgetown Lake.—At the request of the Montana Fish and Game
Commission, a brief investigation was made concerning the mortality
suffered by adult cutthroat trout and gmyling in Georgetown Lake.
The seriousness of the annual loss in fish at this important spawn-
collecting station may be judged from estimates which run from 2,500
to 15,000 adult trout and grayling. The cause of this mortaiity,
which has steadily increase%i uring the last three years, has been
attributed to a number of conditions which have been eliminated
with no resulting improvement.

Other duties prevented more than a preliminary investigation at
Georgetown Laﬁ)e. Macroscopic examination of freshly dead speci-
mens were made. Approximately half of the trout appeared normal
except that the peritoneum was blotched and speckled with bloody
areas. Presence of food in the stomach and considerable fat on the
viscera indicated sudden death. The remaining trout and all gray-
ling examined exhibited reddened areas or vertical red scratches just
behind the pectoral fin and in some cases posterior to the dorsal or
near the vent which permeated the tissues to a considerable depth.
Sex determination indicated that the loss at this time appeared to be
almost wholly confined to the females.

The presence of bacterial infection probably aggravated by crowd-
ing and high water temperatures was suggested. A thorough study
throughout the following season was recommended.

Payette Lake.—At the request of the Idaho Fish and Game Depart-
ment, a brief limnological study was made of Payette Lake during
October to determine the best planting policy for these waters.
Consistent stocking with good sized fingerling trout during past years
had not shown the anticipated improvement in fishing.

The usual procedure for study was followed which indicated that
Payette Lake is deficient in food production presumably due to lim-
ited shoal areas, scarcity of aquatic vegetation, unproductive bottom
and lime deficiency. It was recommended that recently enacteci
measures protecting the spawning grounds of the principal fishes
(redfish, redside cutthroat, and whitefish) be continued and that the
redfish and cutthroat be encouraged by artificial proga.gation. The
proposed introduction of bass and mackinaw was condemned in view
of the food scarcity and danger to the valuable native fishes.

MUBSSEL INVESTIGATIONS ANg POLBI’;UTION STUDIES IN INTERIOR
ATE

The various activities carried forward by the staff headquartered
at the University of Missouri, under the direction of Dr. M. M. Ellis,
have been grouped under two headings, namely, pollution and mus-
sel propagation studies, largely as a matter of mechanical convenience.

17400733 —~5
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In actual work the two sets of ogerz}tions have been intimately
associated, each serving to further the interest of the other, so that
the distinction is less real than the headings would indicate.

POLLUTION STUDIES IN THE MISSISSIPPI

In cooperation with the Corps of Engineers, United States War
Department, the studies of the Mississippi River and its tributaries
with particular reference with fisheries problems as influenced by both
pollution and navigation have been continued during 1932. Three
portions of the Mississippi River were given particular attention.

A survey of the Hastings Pool, that portion of the Mississippi
River impounded by the Hastings Dam and lying roughly between
Hastings and Minneapolis, Minn., was made with special attention
to the effects of the polluted waters held in this pool, on the lateral
and connecting sloughs and lakes. Detailed plankton and chemical
studies were made and a condensed report on this investigation is
now in the hands of the War Department and United States district
attorney for the Minneapolis district. These data will also be
included in the forthcoming report on the Mississippi River.

Using the Engineer boat yards at Keokuk, Towa, as headquarters,
observations on %ake Keokuk were continued at various times through
the spring, fall, and winter of 1932 in addition to the intensive studies
of this lake during the months of May, June, and July. The effects
of pollution, silt, and sudden changes in water level incident to the
run-off from storms, on water conditions, fish food, and the bottom
fauna were the major contacts. From these studies together with
those of the two previous summers a very complete picture of the
chemical, physicaf and biological conditions now obtaining in this
artifical river lake is now avaiilz.ble not only for the Misssssippi prob-
lems but as a standard for the evaluation of fisheries conditions in
other such river lakes. The action of silt on the basic fish food,
plankton, has been given special consideration throughout these
studies and correlations with the chemical and physical changes in
the water have been made. These findings as part of the Mississippi
River report are now being put in final form and soon will be avaﬁ
able for publication.

The United States Fisheries laboratory, quarterboat No. 348, and
appended boats, after serving as a base of operations for the studies
at Lake Keokuk were moved down river to Grafton, Ill., early in
August, and a survey of the Mississippi River between Grafton, I,
and Hannibal, Mo., was completed. This portion of the river had
been given little attention in the previous pollution work carried for-
ward by the unit. The Grafton-Hannibal survey occupied some 5
weeks during August and the first of September.

Summarizing all of the Mississippi River studies which are being
united into a report covering the Mississippl River from Minneapolis
to Cairo, the Ohio from Cairo to Evansville, Ind., and the Tennessee
from Paducah, Ky., to the Hiwassee River above Chattanooga, the
enormous damage to fisheries and fishery industries by uncontrolled
erosion is outstanding. Operating with the silt are municipal sewage
and industrial wastes both greatly increasing the pollution hazards.
Data obtained throughout this survey show that the uncontrolled
introduction of silt into these streams has tremendously increased the
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areas disturbed by the major pollution centerssuch as the Minneapolis-
St. Paul, Davenport-Rock Island, and St. Louis districts, since such
silt makes it impossible for the streams to rid themselves of the huge
volumes of various organic wastes which are now being poured into
these waters. Since the actual volume of municipal wastes has in-
creased so enormously during the past few years, and as it is now cou-
pled with silt the general pollution problem has become so serious in
the Mississippi River and tributary streams that the aquatic life has
been practicaﬁy reduced to those few undesirable forms capable of sur-
viving in highly polluted water in large stretches of these streams and
the combined pollution is spreading with amazing rapidity.

MINE POLLUTION IN COEUR D’ALENE DISTRICT IN IDAHO

In cooperation with the Coeur d’Alene River and Lake Commission
appointed by the State of Idaho to investi%ate mine pollution con-
ditions in the Coeur ‘d’Alene district, Dr. Ellis and party conducted
a field survey in this district during the month of July. Various
samples of material were forwarded to the Columbia laboratory
where detailed physiological and biochemical studies were made.
A report on these investigations has been sent to the State of Idaho,
and the findings may be summarized briefly as follows:

1. The mine wastes collectively have killed out practically all
forms of aquatic life for 50 miles in the Coeur d’Alene River.

2. The destructive action of these mine wastes is due to the
enormous bulk of fine'y powdered rock which has literally smothered
every living thing on the stream bed, and to the production of toxie
substances (chiefly lead and zinc compounds) from the mine wastes
which are deposited during high water on the flats along the stream
and from which toxic products reenter the stream following high
water or rain,

3. The pollution has extended well across Coeur d’Alene Lake out
through Spokane River and into the State of Washington, but has
not yet become critical beyond Coeur d’Alene Lake.

4. The polluted waters of Coeur d’Alene River were found to be
highly toxie to both native fish and various plankton organisms.

5. The experimental work with the various mine wastes and
chemicals used in the mining processes demonstrated the toxicity of
several of these substances to aquatic life, fish developing typical
lead-poisoning symptoms when exposed to combinations of these
mine wastes.

6. Studies made in Canada at similar mines and mills operating
under similar conditions show that these polluting materials can be
handled by the mines and the stream pollution eliminated, as a
method of disposal of mine wastes has already been worked out and
is now in satisfactory operation in Canada.

LABORATORY STUDIES OF POLLUTION

In connection with all of the above investigations over 5,000
samples of water carrying erosion silt have been studied during the
past year. These samples were collected from important stations in
various parts of the Mississippi Valley, and in Idaho, Texas, Wash-
ington, and British Columbia. As a result of these studies the ac-
tion of silt on the chemical composition of river waters, the effect of
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silt in screening and sorting light in river and lake waters, and the

changes in water temperature, dissolved gases, and other chemical

reactions of the river waters as a result of presence of suspended silt

have been determined. A reEort, on the technical aspects of this

groblem and application of these technical facts to the economic
sheries problems produced by silt is now in preparation.

In the course of the pollution studies methods for use of the plank-
ton animals as ‘“‘index’’ or “test’’ animals in pollution studies have
been worked out. Both because of their economic importance as one
of the basic links in the food chain of most aquatic animals and
because of their physiological reactions, plankton have been found to
be very suitable for pollution tests. A discussion and description of
these methods is to appear shortly in a technical journal.

In connection with both the Idaho pollution studies and the gen-
eral survey of the Mississippi River and its tributaries, large series
of experiments dealing with the effect of lead, zinc, ammonia, sulphur,
and various specific substances present in particular types of indus-
trial wastes have been made on fishes, fresh-water mussels, plankton,
and other aquatic animals. These tests have provided basic infor-
mation for the evaluation of pollution findings not only in the specific
cases involved but for future investigations.

MUSSEL PROPAGATION

During the year 1932 a large-scale experiment carrying with it
various appended studies on the growth, survival, feeding, and general
health of fresh-water mussels, both juvenile and adult, in confined
areas where the particular environment can be specifically controlled,
was begun at the Fort Worth station of the United States Bureau of
Fisheries. Raceways having various types of bottoms over which
water of different depths is maintained have been planted with young
and adult mussels of various species. Not only have the economic
species of Texas been planted in these raceways, but shipments of
important species from Indiana, Iowa, Arkansas, Illinois, and Mis-
souri have also been made to Fort Worth.

The particular objective is the determination of the maximum
number of fresh-water mussels which may be raised successfully in a
given area by artificial propagation, artificial planting, and from
selected brood stock. By means of special apparatus continuous
series of observations on water conditions, food requirements, growth,
and activities of these mussels are being obtained daily by an inves-
tizator detailed to this laboratory. Since each mussel 1s marked, the
relative death rate of the various species and state of health and growth
of each individual are being checked from week to week. At inter-
vals the raceways are emptied of water and the mussel population
inspected directly;.

As this experiment must be continued over a period of 2 to 3 years
before final results can be stated only an advance report can be given
at the present time. Gratifying results, however, have been obtained
in the growth, crowding, and feeding tests, and these findings at

resent seem to indicate that a very large number of mussels may
ge successfully crowded into a small space if proper water and food
conditions are maintained. At present over 6,000 adult mussels are
under observation in these raceways as well as various plantings of

young.
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In connection with the Fort Worth propagation experiment, feed-
ing and food requirement experiments are being carried on continu-
ously in the Columbia (Mo.) laboratories. One set of experiments
recently completed has shown that fresh-water mussels can live for
a period of 18 months or longer without food, but that during star-
vation periods serious changes in shell and soft parts take place.
Through the studies of the utilization of various ood constituents
by the mussels, data have already been collected showing that the
mussels may be fed various inexpensive foods successfully and their
health and activity greatly improved. At present a series of tests
are going forward dealing with the requirements for shell production,
and it has been found that a certain diet greatly increases the growth
of shell and the deposit of lime in the shell. These experiments have,
of course, immediate practical value in accounting for differences in
shell quality in different streams and are to be applied this spring to
the feeding of mussels in captivity in the Fort Worth raceways.

In connection with the artificial propagation work, the factors reg-
ulating the spawning and production 0?g¥ochidia in the gravid female
are in progress. One of the difficulties in handling gravid mussels of
certain species is a tendency to abort the unripe glochidia. Factors
surrounding these complexes are now under investigation.

Mussels population and growth studies in various of the major
shell-producing tributaries of the Mississippi have been com leted
during the current year and the data are being tabulated and p otted
as rapidly as possible. Over 12,000 shells have been examined; and
the relation between chemical composition of the water pollution
and erosion silt have been correlated with the population, growth,
and pollution studies. From these studies it is now well established
that, with the exception of the paper shells and certain other unde-
sirable species of mussels, the great majority of our fresh-water mus-
sels are not maintaining a replacement population; that is, the various
commercial species of mussels are falling behind in annual replace-
ment even in the undisturbed and closed streams as a result of the
increasing pollution and erosion hazards. In the main, there has
been little successful replacement of fresh-water mussels in the Mis-
sissippi Valley, except in a few restricted local areas, since production
of the year class of 1925.

In connection with all of the mussel studies various observations
on the life history, biology, and ecology of various mussel species have
been made. One in particular may be mentioned, namely, the vex('ly
curious spawning of the Arkansas fan shell Cyprogena alberti (Conrad)
which has been worked out in the laboratory for the first time.

INDEPENDENT AOTIVITIES OF FISHERY BIOLOGICAL
LABORATORIES

WOODS HOLE, MASS.

The biological station at Woods Hole continued to serve the needs
of Bureau investigators during the spring and summer of 1932, though
lack of funds prevented the furnishing of facilities to guest investiga-
{;ors as had been, up to this time, the long-established policy of the

ureau.

Among the activities at the laboratory were: Studies on the physi-
ology of the oyster and control of starfish by Dr. P. S. Galtsoff and
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assistants; investigation of survival of mackerel larvae on the offshore
spawning grounds by O. E. Sette, with the Albatross 1] basing at the
station; study of the physiology of year-mark formation on fish scales
by R. A. Nesbit; experimental rearing of fish larvae by Louella E.
Cable; study of the effects of temperature on the incubation of mack-
erel eggs by Leonard G. Worley; and study of the abundance and
growth of young scup, sea bass, and squeteague in the Woods Hole
region by Prof. A. E. Parr of the Bingham Oceanographic Founda-
tion. T{e new station tender, Phalarope 11, proved admirably fitted
to the young-fish trawling and other services at the station.

BEAUFORT, N.C.

Research.—Operation of the Beaufort laboratory was continued
throughout the year under the direction of Dr. H. F. Prytherch and
furnished facilities for the study of fishery problems of the South
Atlantic region. The chief investigations conducted here at present
by the Bureau’s staff, as reported elsewhere, deal with the application
o{ science to oyster farming in southern waters, the development of
new methods of opening oysters, the reproduction and distribution of
shrimp, and the propagation of the diamondback terrapin. Labora-
tory facilities for marine research have been furnished to 16 indepen-
dent research workers from other institutions who have engaged in
the following studies: Dr. H. V. Wilson, University of North Carolina,
development of sponges; Dr. Ezda Deviney, Florida State College for
Women, regeneration in Ascidians; Dr. O. W. Hyman, University of
Tennessee, larval development of the stone crab; Dr. Elinor H. Behre,
Louisiana State University, effect of environmental changes on chro-
matophores of some invertebrates; Dr. W. C. George, University of
North Carolina, chordate blood; J. Paul Reynolds, Johns Hopkins
University, marine fauna; Mabel L. Bacon, University of North
Carolina, air bladder and ear of certain fishes; Dr. Hoyt S. Hopkins,
New York University, growth rate, distribution of catalase in bivalve
mollusks; Dr. Irving E. Gray, Duke University, swim bladder of
fishes; Henry Vander Schalie, University of Michigan, faunal relations
of Nalades to brackish water; Dr. Bert Cunningham, Duke Univers-
ity, embryonic development of terrapin; Dr. Leon C. Chesley, Duke
University, digestion in marine fishes; Joseph M. Odiorne, Harvard
University, color changes in Fundulus; F. %( Brown, University of
North Carolina, distribution of echinoderms; Dr. Everett 1. Evans,
United States Department of Agriculture, physiology of sex in mam-
mals; J. P. Givler, North Carolina College for Women, embryology
of the alligator.

The facilities of the station were also utilized by the United States
Chemical Warfare Service for tests of wood preservatives and by the
Bureau’s Division of Fishery Industries for experiments with treated
rope under various tidal conditions. Cooperative tests were made
with the Woolsey Paint Co. in respect to antifouling and protective
value of copper paints and with she Colvule Rubber Co. for similar
experiments with rubber paint products.

Terrapin culture.—A new record in the propagation of the diamond-
back terrapin was established in the rearing of the 1931-32 brood
which exceeded by over 95 percent the number grown and distributed
by this station during previous years. During the period from May 7
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to 25, 1932, a total of 11,086 young of the diamondback terrapin were
distributed in the waters of North Carolina by the Bureau in cooper-
ation with the State Department of Conservation and Development.
*- In recent years the propagation of the terrapin has met with increas-
ing success so that it has been possible to release consequential num-
bers of young each spring. The output of the Beaufort station hatch-
ery since 1928 has Il)>een as follows: 1928, 5,388; 1929, 5,855; 1930
5,778; 1931, 5,500; and 1932, 11,086. Previous to liberation the shell
of the terrapin is marked or punctured in order that those released
by the hatchery may be identified later in the commercial catches.
Many of those distributed previously have been caught by fishermen
in this region which indicates that such propagation operations are
effective in increasing the supply of these animals.

The destruction of young by certain diseases, particularly that
known as ‘“‘sore tail”’, has been reduced to a large extent by chemical
treatment. By regularly sterilizing the rearing troughs with strong
salt brine and using therein small pieces of metallic copper the
mortality of young has been limited to less than 9 percent of the
total brood for 1931-32. The propagation of this species will be
conducted in the future by the Division of Fish Culture, and more
extensive distribution of the young terrapin will be made throughout
the South Atlantic region.

APPROPRIATIONS

During the fiscal year ending June 30, 1932, $322,500 was provided
for the scientific work of the Division. For the remaining half of
the year appropriations available for the fiscal year 1933 totaling
approximately $222,000 were available. These figures represent the
combined appropriations from various accounts, except funds spent
for vessel operations in connection with scientific work, which totaled
$14,000 additional. This represents a reduction of 31 percent over
the previous year in the funds appropriated for inquiry and has
necessitated in addition to the curtailment of all activities and
abandonment of some, the serious reduction of fishery investigations
in the North Atlantic offshore area by the decommissioning of the
Fisheries research steamer Albatross II. Thus, the Bureau is left
with no means whatever of conducting certain types of investigations
on the fishing grounds where the most important marine fisheries of
the United States are prosecuted.

The funds were allotted in the various sections of the country as
follows: For fishery investigations in the North and Middle Atlantic
area, 21 percent; for the South Atlantic and Gulf area, 16 percent;
for the Great Lakes, 9 percent; for the Pacific coast and Alaska, 21
percent; for the Mississippi and Gulf drainage, exclusive of game fis