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Report of the

Bureau of Commercial Fisheries

for the Calendar Year 1964

This eighth annual report of the Bureau of Commercial Fisheries
is made in compliance with Section 9(a) of the Fish and Wildlife Act
of 1956. This Act created the U.S. Fish and Wildlife Service which
comprises the Bureau of Commercial Fisheries and the Bureau of Sport
Fisheries and Wildlife. This report includes the 10th annual report of
the activities undertaken under the Saltonstall-Kennedy Act (app. H).

The fish and shellfish resources of the Nation materially increase
the national income and food supply. These promote the health and
well-being of the people and provide direct or indirect employment
to & large number of them.

The fishing industry ean increase the benefits resulting from these
renewable resources by increasing the volume of its catches; however,
it can do this only under favorable conditions. It must be free to seek
new fishing areas, fish on the high seas according to international law,
and develop methods, products, and markets in line with sound economic
principles. Administrative or legal restrictions that conflict with or
ignore economic needs should be removed. The fishing industry needs
also an economic environment in which it can improve its production
and processing and be protected from subsidized competing products.
Other needs of the fishing industry are aids similar to those provided
by the U.S. Government for other industries, such as better health
standards and sanitation, fair trade standards, and good industrial and
labor relations, The fishing industry also needs services to provide
current information on production and trade, market promotion and
development, and an extension service; research services for economic
and technological development and resource conservation; and resource
management to ensure the largest sustainable yield for the fisheries.

Trying to meet these needs of the fishing industry, the Bureau was

1



2 BUREAU OF COMMERCIAL FISHERIES

active in many fields in 1964. These activities included participation
in international meetings, negotiation of treaties, and membership on
commissions established by treaties to carry out their terms; extensive
biological research on fish in laboratories, lakes, reservoirs, streams,
and on the high seas; operation and maintenance of fish hatchery
programs; fish passage and survival studies in river basins; exploratory
fishing and gear development programs; technological research on fish
nutrition and preservation and on fish oils; research on fish problems,
such as disease, effects of pesticides on fish, pest and predator control;
and management of the fur seal resources. In other services to the
fishing industry, the Bureau collected information on foreign fishing
activities and provided market news reporting of current market in-
formation on both domestic and foreign fishery commodities. It made
economic and statistical surveys on producing, processing, distributing,
and marketing fishery products and promoted the eating of more fish
and shellfish through various marketing programs. The Bureau also
aided the industry through a program for quality standards for fishery
products and programs for financial assistance.

The interest¢ of nations in the sea and in the uses of its resources
has rapidly increased in the last few years. Foreign fishing fleets are
searching the seas for new fishing areas; some are fishing in the waters
off U.S. coasts. Since many foreign governments claim jurisdiction over
fisheries off their coasts much farther than the 3 miles historically
recognized by the United States they hamper longtime U.S. fisheries in
those waters.

The Bureau considers oceanography as a means for solving problems
of fishery resource conservation. The Bureau’s goals in oceanography
are to seek new information and understanding of the marine environ-
ment, which is so important in influencing the harvest of the valuable
resources of the oceans, The Bureau’s laboratory and vessel construc-
tion program complements the National Oceanographic Program, which
is coordinated with development of oceanographic research by all U.8.
Government, agencies.

The United States continues to rely largely on imports of fish. From
1950 through 1962 our domestic catch of food fish gradually declined
while our imports grew over 100 percent. In 1963 the imports of food
fish declined and the percentage of the U.S. total supply of edible
fishery products derived from imports remained about the same. In
1964 the U.S. domestic catch was less than the catches of 1962 and 1963.

As the population expands, the use of fishery products will increase
also, and unless the United States is to rely on foreign nations for its
fishery products, its domestic catch must be increased. To achieve this
goal, Government help is being given the U.S. fishing industry through
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the Fisheries Loan Program, the Figsheries Mortgage Insurance Pro-
gram, and the Fishing Vessel Construction and Differential Subsidy
Program. Other help that would be appreciated by the fishing industry
is long~term low-cost, or even interest—free, loans to fishermen for
constructing modern vessels that will meet strict standards on equip-
ment and size; Government—financed training of fishermen; and further
development of more efficient methods of catching and processing fish.

This report reviews briefly the Bureau’s principal efforts in 1964
to help the fishing industry maintain the position of the United States,
which is that of one of the world’s leading fishing nations.

Condition and Trends of the Fisheries

The U.S. supply of fish and shellfish in 1964 (domestic catch and
imports) was a record 12.0 billion pounds—5 percent more than in
1963. Imports (catch weight) accounted for 62 percent and the do-
mestic catch 38 percent of the total. Nearly half the supply of edible
fishery produects came from imports, and over 70 percent of the fish
received as industrial products, animal food, and bait (principally
fish meal) was imported.

The commercial fisheries of the United States in 1964 yielded a
catch of 4.5 billion pounds—about 325 million pounds less than in
1963 (app. A) and about 830 million. pounds under the record 1962
production. Despite the decline in landings, fishermen received about
$390 million for the catch—$13 million more than in 1963. The value
of the catch was second only to the record $396 million received in 1962.

The decline in volume of the 1964 catch resulted from reduced
production of menhaden, Atlantic sea herring, shrimp, tuna, Atlantic
ocean perch, Pacific mackerel, and halibut. Pacific herring, salmon,
blue erabs, king crabs, and haddock were taken in greater volume. The
higher value of the catch resulted largely from increases in amounts
paid fishermen for salmon, hard clams, and blue crabs. Despite sharp
declines in landings of tuna and shrimp, the amount paid fishermen
for these species was almost identical to that of 1963.

With a catch of 705 million pounds, Louisiana led the States, followed
by California with 491 million pounds. In value of the catch to the
fishermen, Alasks led with $57 million, followed by California with
$50 million.

San Pedro, Calif.,, with landings of 346 million pounds valued at
$32.5 million, was again the principal U.S. fishing port in both volume
and value. Other leading ports in order of volume of fish landed
were Pascagoula—Moss Point, Miss., Reedville, Va., Empire, La., and
Cameron, La. Of these, all but San Pedro were entirely, or principally,
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menhaden ports. New Bedford, Mass., again held second place in value
of landings, followed by Boston, Mass., Brownsville—Port Isabel, Tex.,
and San Diego, Calif.

About 9 percent (411 million pounds) of the catch was taken on
the high seas off foreign coasts. Landings from internationa] waters
were principally ocean perch and haddock taken off the east coast
of Canada; shrimp off the east coast of Mexico; tuna off the Pacific
coast of Central and South America; and troll-caught salmon, bottom-
fish, and halibut off British Columbia.

Menhaden (1,567 million pounds), salmon (353 million pounds), and
tuna (305 million pounds) accounted for nearly 50 percent of the
volume and 32 percent of the value of the 1964 catch. While the catch
of clams, crabs, lobsters, oysters, scallops, and shrimp accounted for
only 14 percent of the volume of the total catch, they provided 43
percent of the value. Shrimp, worth $70 million, was the most valuable
item landed, followed by salmon, $58 million; tuna, $40 million;
menhaden, $25 million; and northern lobsters, $19 million.

Imports of edible fishery products of the United States in 1964 far
exceeded its exports. Its imports were a record 1.24 billion pounds
(irnport weight) in 196475 million pounds more than in 1963. The
gain resulted largely from increased imports of frozen tuna and ground-
fish blocks and slabs. Imports of nonedible fishery products were also
up sharply because of an increase of nearly 63,000 tons of imported
fish meal. Total imports of fish meal in 1964 were 439,143 tons com-
pared with the domestic production of 235,252 tons. Exports of edible
fishery products from the United States in 1964 totaled 90 million
pounds—25 million pounds more than in 1963. The gain resulted from
sale in Alaska of fresh salmon to Japanese interests for freezing and
shipping to Japan for canning. Exports of domestic canned salmon,
largely to the United Kingdom, increased. Nonedible exports declined
sharply because of reduced shipments of fish oil to Europe.

The average wholesale price index for all fish and shellfish in De-
cember 1964 was 2.0 points higher than for December 1963, but 11.4
points less than in 1962, according to the U.S. Bureau of Labor Statistice’
“Wholesale Average Price and Index for Edible Fishery Products.”

Some highlights of the fisheries in 1964 were:

1. Alaska fishermen took a record 87 million pounds of king crabs—
8 million pounds more than in 1963.

2. The record pack of canned tuna—17.7 million cases—was 671 thou-
sand cases above the previous high packed in 1962.

3. Production of fish portions was a record 105.6 million pounds in
1964—nearly 11 million pounds more than in 1963.
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4. Imports of groundfish and ocean perch fillets in 1964 were a record
246.6 million—77 percent of the supply (domestic production and im-
ports) of these fillets.

5. Imports of fish meal in 1964 were a record 439,000 tons compared
with the domestic production of 235,000 tons.

6. With fish and shellfish imports of 7.5 billion pounds (round-weight
basis, excluding the weight of mollusk shells) worth almost $525 million,
the United States continued to be the leading importer of fishery
products.

7. With 6 percent of the world population, the United States con-
sumed about 12 percent of the world catch in 1964.

‘8. Estimates of fishery resources available in waters in which US.
fishermen operate indicate that if a profitable market existed, the
annual domestic catch could be increased to about 22 billion pounds—
4 times the 1964 production.

9. Maine fishermen received an average of 66 cents per pound for
lobsters landed in 1964—a record high.

10. Although far below that of recent years, the menhaden catch of
1,567 million pounds, still accounted for 34.6 percent of the total catch.

Developments in the Fisheries

Developments in the domestic and foreign fisheries cause the catches
of our fishermen to increase or decline, thereby affecting our national
economy, the income of some of our people, and the food supply and
well-being of all our people. Our Federal legislation tries to help the
U.S. fishing industry achieve a higher level of production by providing
funds for research and development of our fisheries and for improving
our fishing fleet, prohibiting foreign fishing in our territorial waters,
and providing medical care for certain vessel owners.

Domestic Fisheries

Developments in the fisheries may affect the fish and shellfish catches
of our fishermen, causing the catches to increase at times and to
docrease at other times. The discovery of new resources, expansion of
fishing grounds, greater profit in the fishery, and favorable conditions
of the stocks may enable the fishermen to increase their catches. New
developments in fishing gear and improvements in other gear and
their use by the industry usually result also in increased catches. Re-
placing outmoded vessels with new modern ones also improves the
fishermen’s chances of making large catches.

Several reasons, however, may cause the catches of our fishermen
to decline. These may be depleted stocks from overfishing, failure of
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a year class of fish, or voluntary cessation of fishing by fishermen,
They may not fish for some species of fish and shellfish because of
a lack of markets resulting from a change in people’s food preference
or because of competition of similar fish products.

Lack of technological progress hurts the U.S. industry. Failure to
develop new fishing gear or improve existing gear and to build new
and modern fishing vessels also adversely affects our fishing industry.
The resulting low catches of fish and shellfish place our domestic
industry in unfavorable competition with foreign fishing industries
that use modern equipment and methods, which increase productivity
at a lower cost of output per worker. Our fishing industry i at a
disadvantage with the rest of the economy in this country and also
with the economy of foreign countries that are exporting similar fish
products to our markets.

Some of the developments in the fisheries in 1964 are listed here.

Fish Blocks

Although the quantity of fish blocks made from domestically pro-
duced fish is negligible, a large domestic industry processes and
markets fish portions and fish sticks made from imported blocks. To-
ward the end of 1964, the supply of imported blocks became inadequate
for the normal U.S. domestic demand. Some processors were forced to
notify customers of temporary unavailability of some items, and prices
on some products advanced sharply. The increased price and searcity
of some processed products can be adversely affected in the large school
Junch program demand.

King Crab

The production of Alaska king erab was 86 million pounds in 1964—
a record high. Additional new modern fishing vessels helped make
this increased production. King crab meat has been marketed aggres-
sively, and has wide acceptance by consumers, particularly in eastern
markets.

Lake Trout

The number of juvenile lake trout in Lake Superior in 1964 was
larger than that in 1963. This finding of Bureau biologists may be
the beginning of the hoped—for results of the Great Lakes sea lamprey
eradication program, which has as its purpose the reestablishment of
a lake trout population that will support the valuable commercial
fishery that once existed.
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Menhaden

The catch of menhaden along the Atlantic Coast continued to decline
during 1964. Only an estimated half billion pounds were taken, about
40 percent of the 1962 catch. This decline has resulted in near ex-
tinction for certain of the formerly productive fisheries. Most severely
hit is the fishery in the Middle Atlantic area and specifically in Dela-
ware Bay and adjacent waters. In the middle 1950’s nearly two-thirds
of the Atlantic Coast catch was taken in the Middle Atlantic area;
in the early 1960’s over three—fourths were taken from Chesapeake
Bay. The bulk of the catch now comprises fish that are 2 years old
or younger. Therefore, the old fish that were the principal support of
the catches in the Middle and North Atlantic areas and which tended
to stabilize violent fluctuations in abundance, are no longer present in
significant numbers. Further, there have been no- large year—classes
of fish since 1958,

Menhaden Fish Meal

Because of the decreased catech of menhaden along the Atlantic
Coast in 1964, the quantitics available for processing into fish meal
were smaller than in other years and the price of fish meal rose. Fish
meal is an important ingredient in animal feeds, especially poultry
feeds, in which the “growth factor” that fish meal provides is impor-
tant in raising broiler chickens. Feed manufacturers buy large quan-
tities of menhaden meal when its cost is low enough to be advantageous
in their feed formulas; however, when the price of menhaden meal
becomes too high, some feed manufacturers turn to other high—protein
feed ingredients, such as soya bean material, This use of substitutes
for ingredients other than menhaden meal ereates an automatic natural
ceiling on the price of menhaden meal even when the menhaden catch
is low.

Pacific Hake and Sablefish

Exploratory fishery surveys of the Bureau’s exploratory vessel John
N. Cobb off the coasts of Orcgon and Washington found extensive
concentrations of Pacific hake in midwater during summer and fall.
Large quantitics of sablefish were also caught.

Pacific Ocean Perch

The John N. Cobb also located significant concentrations of Pacific
ocean perch off the Washington Coast. They were in Continental Slope
waters not previously fished by the commercial fleet.
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Pink Salmon

The pack of 1.95 million cases of pink salmon in 1963 and 1.94 million
cases in 1964 resulted in a large inventory buildup.

Sea Scallops

Production of sea scallops in New England (New Bedford, Mass.)
was only 16,600,000 pounds—3.3 million pounds less than in 1963.
Prices advanced through 1964 and reached an all-time high of 70¢
ex—vessel by November.,

Tuna

A few instances of bacterially contaminated canned tuna in 1963
resulted in unfavorable publicity that drastically reduced sales of this
product. The promotional efforts of the tuna industry and the Bureau,
However, helped bring sales of canned tuna back to normal by late
1963. The 1964 domestic pack of 17,689,000 cases was a new record.

Federal Legislation

In 1964 the Congress passed four acts affecting the U.S. fishing
industry (app. B). A summary of each act follows.

Commercial Fisheries Research and Development Act of 1964

The Act of May 20, 1964 authorizes the Secretary of the Interior
to cooperate with the States through their respective State agencies
in carrying out projeets designed for rescarch and development of the
commercial fishery resources of the Nation. The Act provides for
$5 million annually to be paid to the States, Puerto Rico, American
Samoa, Virgin Islands, and Guam for the next 5 fiscal years. The
funds will be apportioned according to the value of raw fish harvested
by domestic vessels and received within each State plus the average
value of the fishery products manufactured within each State. No
State may receive an apportionment for any fiscal year of more than
6 percent of the total funds or less than 0.5 percent. The States will
be required to provide matching funds cqual to at least 25 percent of
project costs. The Act also authorizes the allocation of $400,000 an-
nually for 2 years and $650,000 for each of the following 3 years to
States where there is a commercial fishery failure resulting from natural
or undetermined causes; also the allocation of $100,000 a year for
the next 5 fiscal vears to States for developing new commereial fisheries;
and loans (available up to June 30, 1966) to Alaska's fishermen to
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charter fishing vessels for temporary replacement of vessels lost or
damaged in the March 1964 Alaska earthquake disaster, with repay-
ment to be made only from net profits after deducting a reasonable
salary for fishermen chartering the vessels.

Medical Care for Vessel Owners

The Act of August 13, 1964 permits certain owners of fishing boats
to receive medical care and hospitalization without charge at hospitals
of the Public Health Service. Prior to 1954 self-employed fishermen
were eligible for medical care in hospitals, out—patient clinies, and
other medical facilities of the Public Health Service. An administrative
ruling of that Agency in 1954 held that the term “employed” as used
in the Public Health Service Act may not be reasonably interpreted
as synonymous with “occupied” or “engaged in,” but must be under-
stood to refer to services rendered in an employee status under a
contract of hire either expressed or implied. Subsequently, section
32.1(d) of the Public Health Service regulations (42 CFR sec. 32.1(d))
was amended to exclude the owner or joint owners of a vessel or the
spouse thereof from receiving medical benefits. This amendment to
the Act clearly provides inclusion of owner or joint owners of vessels
(only of 5 net tons or more) and “seli~employed” seamen among those
eligible to receive medical benefits under the Act. Thus, the prinecipal
effect is to restore to self-employed fishermen the medical benefits
they enjoyed prior to 1954,

Prohibition on Fishing in U.S. Territorial Waters

The Act of May 20, 1964 declares that it is unlawful for foreign
vessels to engage in the fisheries within the territorial waters of the
United States, its territories and posscssions, and the Commonwealth
of Puerto Rico, or within any waters in which the United States has
the same rights in respect to fisheries as it has in its territorial waters,
or to engage in the taking of any Continental Shelf fishery rvesouree
which appertains to the United States, except as provided by the Act
or as expressly provided by an international agreement to which the
TUnited States is a party. Violators are subject to a fine of not more
than $10,000 or imprisonment of not more than 1 year or both. Every
vessel employed in any manner in connecetion with a violation of the
Act shall be subject to forfeiture and all fish taken or retained in
violation of the Act or the monetary value thereof shall be forfeited.
Enforecement is the joint responsibility of the Secretary of the Interior,
the Secretary of the Treasury, and the Secretary of the Department
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in which the Coast Guard is operating; and such State and territorial
offices as the Secretary of the Interior may designate. The Secretaries
of the Treasury and Interior are authorized jointly or severally to
issue such regulations as they determine necessary to carry out the
provisions of the Act. “As used in this Act, the term ‘Continental
Shelf fishery resources’ includes the living organisms belonging to
sedentary species; that is to say, organisms which at the harvestable
stage, either are immobile on or under the seabed or are unable to
move except in constant physical contact with the seabed or the
gubsoil of the Continental Shelf.” The Act permits the Secretary of
the Treasury, after giving 60 days’ written notice to the President of
the Senate and the Speaker of the House, to authorize a foreign vessel
to engage in fishing for designated species in U.S, waters or within any
waters in which the United States has the same rights in respect to
fisheries as it has in its territorial waters, or for resources of the Con-
tinental Shelf which appertain to the United States. This permission
is to be granted only after the Secrctaries of State und Interior have
certified that it would be in the national interest, and upon concur-
rence of “any State, Commonwealth, territory, or possession directly
affected,” and after a finding by the Secretary of the Interior that
the country involved extends the same privileges to U.8. vessels. The
Act permits the Secretary of State, with concurrence of the Secretaries
of the Treasury and Interior, to grant permission to a vessel “owned
or operated by an international organization of which the United States
is a member, to engage in fishery research within the territorial waters
of the United States . . . and to land its catch in a port of the United
States, in accordance with such conditions as the Secretary may pre-
scribe whenever they determine such action is in the national interest.”
The title of the amended bill was changed to read “An Act to prohibit
fishing in the territorial waters of the United States and in certain
other areas by vessels other than vessels of the United States and by
persons in charge of such vessels.”

United States Fishing Fleet Improvement Act

The Act of August 30, 1964 amends the Act of June 12, 1960, for
correcting inequities in constructing fishing vessels and for other pur-
poses. The Act makes it possible and practical to construct a new
fishing fleet that will enable the United States to take its proper place
in the fisheries of the world. It also extends the construction differ-
ential subsidy program to June 30, 1969, for fishing vessels of “advanced
‘design”; authorizes an annual appropriation of not more than $10
million for a 6-year period; increases the subsidy from 335 to 50
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percent; provides that a subsidy be granted only after notice of hear-
ing; and repeals certain restrictive provisions which limited the scope
of that Act to a very small segment of the U.S. fishery. Vessels to be
built under this program must be superior for utility and efficiency over
a significant number of vessels fishing for the same species,

International Developments

Developments in the world fisheries, like those in the U.S. domestic
fisheries, greatly affect the U.S, fishing industry and U.S. policies and
programs. Competition of foreign countries for both high-seas fishery
resources and domestic and foreign markets is a serious problem to
the U.S. fishing industry. To help the industry solve these problems,
the Bureau provides information on foreign fishery activities and de-
velopments for assessing their effect on the U.S. fishing industry and
on U.S. policies and programs. The Bureau also participates in inter-
national meetings to guide wise harvesting of fishery resources and
to protect the rights of U.S. fishermen; it enforces the treaties resulting
from these meetings. The Bureau participates in trade and tariff
negotiations to help form policies designed to move U.S.~produced
fishery products in domestic and foreign markets, It also cooperates
in international fishery programs that are beneficial to the Nation.

Developments in Foreign Fisheries

The world record catch of 51.4 million short tons was established in
1963 and continued the upward trend that began in the early 1950’s.
Complete data for the 1964 world catch are not available yet. The
general increase in the world catch during the past decade has resulted
from expanding fishery activities of Japan, Peru, and the USSR, In
the last decade the U.S. catch has increased at a much slower pace
than the world cateh; consequently, the United States has dropped
from second to fifth place among the leading fishing nations of the
world, falling behind Peru, Japan, Communist China (estimated), and
the USSR. .

Japan and the U.S.S.R., which are technologically advanced coun-
tries, harvest fishery resources off U.S. coasts in the Northwest Atlantic
and in the Bering Sea. Further, they are exploring almost every sector
of the oceans in search of new fishery areas, Many new countries also
are expanding their fishery activities.

In 1964 the United States and Japan had confliots over fishery matters.
They disagreed over the right to catch king crabs in the eastern Bering
Sea. The United States asserted that the king crab is a creature of
the Continental Shelf and that it has exclusive jurisdiction control
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and right to use this fishery resource. The Japanese claimed that king
crabs are a high-seas fishery resource. At a meeting of representatives
of both countries in October and November 1964 in Washington, D.C.,
the two countries put aside their legal positions. Japan agreed to limit
her catches of the king crab for 1965 and 1966 to the equivalent of
185,000 cases for each year. Both countries agreed to exclude from
their catches female king crabs, soft-shelled crabs, and crabs with
a carapace width of less than 14.5 centimeters (5.7 inches). They
agreed also on the types of fishing gear to be used and established an
area where only pots are to be used. Before December 31, 1966, they
will meet again to reconsider the condition of the fishery and further
regulations.

The United States and the U.S.8.R., on December 14, signed an
agreement that was designed to minimize the damage that U.S.S.R.
trawlers cause when their gear entangles with the pots of U.S. king
crab fishermen in the Kodiak Island area of Alaska. After discussions
in June 1964 at Juneau, Alaska, delegations of the two countries recom-
mended the agreement to their governments. The agreement provides
for establishing areas near Kodiak Island in which mobile gear (trawls)
will not operate during July, August, September, and October. The
agreement also established procedures for amending, by mutual agree-
ment between the chief of the U.S.S.R. fishing fleet and local U.S.
fishery officials, the boundaries of these areas or the periods during
which they are reserved for fixed gear. It also provides for designating
new areas to be covered by the mutual agreement.

The agreement establishes a system of direct radio communication
between the U.S.S.R. fleet and U.S. fishery officials in Alaska. This
system can be used for reporting to the U.S;S.R. fleet the positions of
the U.8. king crab vessels outside the agreed-upon areas so that special
precautionary measures can be taken to avoid damage to the U.S. gear.

The agreement further provides that the U.S.S.R. and the United
States will begin speeial, cooperative research to develop more effective
means of marking and detecting various types of fixed gear.

International Meetings

Bureau officials at international meetings helped solve numerous
problems arising from expanding world fishery and trade activities.
Decisions were reached on conserving fishery resources, collecting
fishery statistics, handling and storing fish on fishing vessels, and pre-
packaging fishery products for retail sale.

The more important international meetings in 1964 were those of
the Conference on International Traffic in Animals and Animal Prod-
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ucts, Food and Agriculture Organization of the United Nations, Indo-
Pacific Fisheries Council, Inter-American Tropical Tuna Commission,
International Biological Program, International Council for the Ex-
ploration of the Sea, International Whaling Commission, North Pacific
Fur Seal Commission, and Organization for Economic Cooperation and
Development.

International Programs

The Food and Agriculture Organization (FAQ) is responsible for
United Nations Special Fund projects for fishery development for the
Caribbean and Central America areas, The Bureau has been coop-
erating in the Caribbean project. In the fall of 1964 the Bureau's
exploratory fishing vessel Oregon made the first of four cruises sched-
uled over the next 2 years in the Lesser Antilles area of the Caribbean
Sea. Exploratory fishing with longline, trolling, trawls, and dredges
were made in the general area between Barbados and Aves Island.
Pelagic catches included small numbers of yellowfin and blackfin tuna,
broadbill swordfish, dwarf herring, silversides, and several species
of sharks. In addition, two schools of blackfin tuna were sighted off
the cast coast of St. Lucia. Brown, red, and striped shrimp, secarlet
prawns, and lobsterettes also were caught during the cruise. The best
catch was 120 pounds of red shrimp and 10 pounds of lobstercttes in
a 60-minute drag north of Tobago Island.

Several United Nations observers and trainces from various countries
in the survey area accompanied the Oregon during different parts of
the cruise. The trainees learned of the availability of offshore fishery
resources and exploratory fishing techniques that will be valuable in
developing the commercial fishery of the Caribbean area.

The Bureau participated also in a United Nations Special Fund
Mission study of how to improve the marine fishing industry of Brazil,
To determine the most important problems retarding development of
the fisheries, rescarchers traveled through the area, obtaining first~hand
information and discussing problems with informed persons. The re-
searchers then recommended revision of the laws, regulations, resolu-
tions, decrees, and codes pertaining to fisheries to allow private investors
to operate efficiently with modern vessels and equipment. The re-
searchers recommended also the establishment of a Federal fishery
administration.

Reporting on Foreign Operations

Expanding fishing activities by foreign countries have prompted the
Bureau to obtain information needed to assess the impact of foreign
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fishery activities and developments on the U.S., fishing industry and
on Government programs and policies, Overseas fishery attachés in
Denmark, Ivory Coast, Japan, and Mexico continued to supply the
U.S. Government and the commercial fishing industry with news on
fishery developments in their regions. Reports from the new post in
West Africa contained valuable information on the rapidly expanding
fisheries there. Current information on the world’s ever-changing
fisheries has provided a basis for many U.S. Government and industry
decisions. Such reports are also used in international negotiations and
in the resolution of international fishery problems,

As in 1963, the Bureau continued to provide current reporting on
tforeign fishing activities off U.S. coasts.

Trade and Tariff Negotiations

During 1964, the value of U.S. imports of fishery products totaled
almost $525 million, a gain of about 7 percent over the previous record
year 1963. The value of fishery exports was about $61 million, a gain
of 8 percent. Exports have gained more than 70 percent since the low
levels of 1962. i

In May 1964, at the opening of the Kennedy Round negotiations in
Geneva, members of GATT (General Agreement on Tariffs and Trade)
agreed that import duties should be reduced up to 50 percent on all
but a limited number of items that were excepted because of overriding
rational interest. As the year ended, negotiators were preparing to
enter into confrontation exercises over the various items proposed for
exception. The actual tariff bargaining sessions were expected to con-
tinue at least through 1965. Important features of this sixth tariff
bargaining conference were the proposed across-the~board tariff cuts,
the negotiation of nontariff barriers, and proposed special treatment
for produects of developing countries. The Bureau developed consid-
erable data and background information for use in determining the
economic effects of tariff adjustments on selected fishery produets.

Treaty Enforcement and Foreign Fishing Surveillance

In 1964 the Bureau and the U.S. Coast Guard separately and coop-
eratively carried out enforcement activities and foreign fishing sur-
veillance in the Northwest Atlantic Ocean, in the Bering Sea, and in
the Gulif of Alaska to fulfill obligations imposed by international fishery
conventions. They made extensive aerial and sea patrols. The Bureau
helped the Coast Guard with the planning, provided qualified fishery
management agents to accompany and assist all patrol craft, and made
a limited sea patrol with a Bureau vessel.
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The Bureau staff also participated with officials of the Departments
of the Navy, State, and Treasury in an interagency study. Its purposes
were to improve the efficiency of the enforcement of conventions on
high seas fisheries and to obtain information on foreign fishing activi-
ties. This study stimulated the Bureau to make renewed efforts to
develop new sources of information and improved methods of analyzing
foreign fishing activities.

Accomplishments and Operations

Principal Accomplishments
The Bureau’s accomplishments in 1964, like its activities, were many.

North Pacific

Alaska research—In Alaska increased effort was directed to research
on the estuarine survival of young salmon and the ecology that infiu-
ences early marine growth and survival. Research on king crab and
bottomfish also increased in response to an expanding domestic king
crab fishery and a rapidly growing foreign trawl fishery for shrimp,
ocean perch, and other demersal fishes.

The earthquake that shook central Alaska in the spring of 1964
resulted in important physical changes in many streams that provide
spawning grounds for Prince William Sound pink salmon runs. Most
of the salmon in this important production area spawn in intertidal
stream sections. In shore areas of the Sound, stream sections were
raised 5 or 6 feet, clevating them above tidal influence; in other arcas
they were submerged. The Biological Laboratory at Auke Bay began
studying how returning adult salmon respond to these ecological changes
and how productivity may be affected over a long period.

Columbia River Fishery Development Program—The federally fi-
nanced Columbia River Fishery Development Program completed its
16th year of operation in 1964, Administered by the Bureau of Com-
mercial Fisheries, this Program is a cooperative endeavor among the
five fish and game agencies of the States of Washington, Oregon, and
Idaho, and the two Bureaus of the U.S. Fish and Wildlife Service. This
Program continued the construction and operation and maintenance of
screens and fishways, stream-improvement projects, and management
technique studies. Twenty-one Program hatcheries were operated, and
certain features at some hatcheries modified. Over 77.2 million fall
chinook salmon, 7.8 million spring chinook, 24.2 million coho salmon
and 0.5 million chum salmon, and 2.3 million steelhead trout, both fry
and fingerlings, were released. In addition, Program hatcheries took
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the eggs of over 116 million fall chinook, 7 million spring chinook, 52
million coho, 0.5 million chum, and 2 million steelhead.

The coho and fall chinook runs were quite large. The coho run
into the Columbia River was the largest since Bonneville Dam was
built in 1938; more than 50,000 cohos were counted as they passed over
the Dam. This was three times greater than the number passing in the
record yecar of 1941. More than 169,000 fall chinook passed through
the fishways of Bonneville Dam, the greatest number since 1959.

The detailed evaluation of fall chinook hatchery production was con-
tinued, and about 8 million fingerlings were fin clipped and released at
Program hatcheries. Total marked fish released through 1964 was about
23 million. An intensive mark recovery program in the sport and com-
mercial fisheries from California to Alaska resulted in the recovery of
9,323 marked 2- and 3-year-old fall chinook during 1963 and 1964.
Although full returns from the first year of marking are incomplete,
the 1964 returns show that hatchery production contributed substan-
tially to the fishery.

A survey in 1964 of the Indian fishery in the Bonneville pool area
indicates that Indians took from the pool area about 941,000 pounds of
salmon and steclhead; the salmon catch included about 28,000 fall
chinook.

By the end of 1964, the Program completed 695 fish screens and 74
fishways, which were operating in Washington, Oregon, and Idaho. By
1964 some 1,700 miles of stream had been made readily accessible to
migratory fish.

In late December 1964 the Pacific Northwest had some of the worst
floods on record. Much of the damage occurred in the Columbia River
area and affected the fishery resources. Several Program hatcheries were
severely damaged, large numbers of screens in the John Day and Walla
Walla Rivers were destroyed, and many tributary streams had severe
log jams. Temporary measures helped restore the operations at many
facilities.

Functional and structural plans and designs for fish passage facilities
at Willamette Falls on the Willamette River, Oreg., were completed in
1964. As a result of a Federal Power Cominission order, industrial water
users at the Falls will pay a portion of the costs of building the fish-
ways, These proposed fish facilities at Willamette Falls will make much
of the Willamette River area accessible to fall chinook and coho, which
now cannot pass over the Falls. In the expectation that fish passage
conditions would be suitable at the Falls when the fish return as adults
several years later, hatcheries have released large numbers of young
salmon in the upriver area.
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The study of management techniques is continuing to provide infor-
mation that is pertinent to improvement of the ways in which the fish
resources are managed. Of particular interest is the technique of mark-
ing fish by adding tetracycline drugs to their diet. The study of this
technique, which makes a permanent, easily seen deposit in the bones,
began in 1961 and now is almost finished. The Food and Drug Admin-
istration will probably approve the Bureau’s request to use tetracycline,
which will save time and money in migrant-marking programs. Studies
were also continued on fish cultural methods and on controlled natural
rearing of salmonids at the several natural and artificial impoundment
areas.

Water-use development on the Pacific Coast is accelerating, as are
the attendant problems. Many large-scale projects under construc-
tion, such as the High Mountain Sheep Dam on the Snake River,
Dworshak Dam on the North Fork of the Clearwater River, and John
Day Dam on the Columbia River, are making it difficult to manage
the salmon and steelhead runs that use these streams. High dams with
large reservoirs are particularly serious hazards to the passage of young
downstream migrating salmon and steclhead. Artificial propagation
facilities are being used as a partial solution for such developents.
With the advent of Canadian water storage projects, additional prob-
lems are developing on the Columbia River, because stream flow will
be regulated and changed water temperatures will occur. All these
problem areas are being studied intensively.

Equipment for oceanography.—Qceanographic research programs are
benefiting from recent technological advances. A new transponding,
free-floating oceanographic buoy was successful in first tests. Later
several buoys were released 300 miles off the Washington Coast and
recovered as they approached the Coast. These buoys responded to
radio signals from the Bureau research vessel George B. Kelez and
provided radio-fixed locations for establishing drift direction and speed.
The buoys are being equipped with pressure sensors and quartz ther-
mometers to sample pressure and temperature to a depth of 984 feet.
The sensors are inductively coupled to the cable, and their spacing and
type may be varied as desired. All information will be digitally encoded
at the sensors, tape recorded, and only transmitted upon receipt of
proper radio signal; thus, temperature, pressure, and current drift and
speed will be obtained at a considerable saving in vessel operating time
and costs.

Ezxploratory fishing and gear tests—In the summer and fall of 1964
off the Oregon and Washington Coasts the Bureau’s vessel John N. Cobb
found extensive concentrations of Pacific hake. The hake were dis-
tributed almost continuously from northern Washington to southern
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Oregon in depths of 240 to 900 feet and were densely concentrated in
the shallower end of this depth range off the northern Washington
Coast. Echo sounding with high-resolution sonar equipment was used
to locate the hake and estimate the sizes of the schools. The sonar gear
detected hake only during daylight; the fish apparently disperse verti-
cally during darkness and are not detectable as densely packed groups.
Some schools were 25 miles long and 4 miles wide.

Besides exploratory surveys, the chartered 72-foot vessel St. Michael
was used to test the efficiency of the “Cobb” pelagic trawl system in
taking large volumes of hake. Catches during these tests averaged
18,000 pounds per 30-minute tow and were as high as 30,000 pounds
per 30 minutes.

The John N. Cobb found large concentrations of sablefish and Pacific
ocean perch off the Washington Coast in Continental Slope waters not
previously fished by the commercial fleet. A series of tracklines were
run off the Washington Coast to survey the bottom characteristics by
echo sounding and to determine areas where experimental fishing was
feasible. The suitability of the bottom for trawls was tested by drag-
ging a snag cable or bottom trawl rigged with a snag cable over the
area selected., Some drags at depths greater than 1,800 feet caught
over 1,200 pounds of sablefish per hour. As high as 3,000 pounds of
Pacific ocean perch per 1-hour drag were caught at depths of about
630 feet.

Fish Passage Program.—The emergency phase of the Fish Passage
Program relating to proposed high dams in the Middle Snake River
Basin in Oregon and Idaho was completed on schedule at the end of
1964. Results of these studies showed that adult salmon and steelhead
can pass upstream through large stratified impoundments, but that
young salmonids migrating downstream generally cannot. If runs are
to be maintained in rivers above dams, young salmonids must be col-
lected above reservoirs and transported below. Preliminary experiments
with a traveling screen for guiding young fish into a collecting system
have been highly successful and may solve the major problem of col-
lecting young fish before they enter reservoirs. Improvements in turbine
design and operation, turbine entrance design, and spillway construction
promise to reduce significantly the loss of juvenile migrants passing
through turbines or over spillways.

Fur seal harvest—A commercial catch of 64,206 sealskins from the
Pribilof Islands m:d(37,032 male and 11,567 female sealsking from
St. Paul Island Jwas taken. The females were harvested as a continua-
tion of the program begun in 1956 to stabilize the size of the herds by
harvesting females as well as males. St. George Island in 1964 had a
production of 11,191 male sealskins and 4,416 female sealskins. The
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total harvest on both Islands was 48,223 male and 15,983 female seal-
skins, Under terms of the Interim Convention on Conservation of
North Pacific Fur Seals, the Governments of Canada and Japan each
received 15 percent of the sealskins harvested.

In 1964, 62,655 sealskins, processed under the recently terminated
contract with Fouke Fur Company, were sold for the account of the
U.S. Government. Gross sales of these skins were $4,647,778 and netted
the U.S. Treasury $2,879,321.

As in 1963, considerable time was spent in trying to reach an agree-
ment on a new contract for processing and selling fur sealskins. The
old contract held by the Fouke Fur Company was terminated Decem-
ber 31, 1962,

Fur seal resource management.—The Bureau continued to administer
the fur seal industry of the Pribilof Islands and to provide care for the
Aleut residents.

Services comparable to those performed by an Executive Director
were again supplied to the North Pacific Fur Seal Commission during
the interval between the Seventh Annual Meeting held in Moscow
February 24 to 27, 1964, and the Eighth Annual Meeting to be held
in Tokyo February 22 to 26, 1965.

Salmon serology.—Scientists at the Bureau’s Biological Laboratory,
Seattle, Wash., used the results of pioneering studies in serology, or
blood group analysis, to identify subpopulations of salmon in the eastern
North Pacific. For intelligent management and full use of the salmon
resources, it is necessary to know when the subpopulations oceur and
how much they overlap or mix.

Shrimp and scallop explorations—The Bureau's chartered vessel
Paragon made traw] drags at 208 stations throughout the Gulf of
Alaska and in selected sections of the Bering Sea. An abundance of
pink shrimp and the larger side-stripe shrimp was found near Shumagin
Islands in the Gulf of Alaska. The average catch rate from 82 half-hour
tows in the Shumagin Island arca in 1964 was over 650 pounds of pink
shrimp. The side-stripe shrimp, taken also in Marmot Bay, east of
Kodiak Island, averaged about 26 whole shrimp per pound. These
explorations werc designed to complete previous seasonal shrimp surveys
in the northern portion of the Gulf of Alaska. During a 3-year period
over 500 exploratory shrimp-trawl drags were made in the area.

A few drags for scallops were made in waters adjacent to Kodiak
Island and along the Alaska Peninsula. Secallops were caught over a
large arca but not in commercial concentrations. The best single catch
was about 250 6-inch scallops taken near Marmot Island.

Whale research.—U.S. whale research was greatly expanded in 1964.
The first operational whale marking program began early in the year.
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Under a scientific collecting permit issued by the Bureau, 20 gray
whales were killed and data collected on their age, food habits, growth,
reproduction, and the parasites associated with them. The United
States, as a member of the International Whaling Commission, is
cooperating with Canada, Japan, and the U.S.S.R. in studying whale
stocks in the North Pacific. A four-nation research group, designated
by the Scientific Committee of the Commission, will determine the con-
dition of the whale stocks and provide a scientific basis for management.

Whale resource management and harvest.—Whale catching and land-
processing operations of five companies in California and Oregon were
licensed and inspected. These companies caught 274 whales of various
species, including the 20 gray whales taken for research purposes. The
remaining whales were processed, and their meat was sold primarily to
fur animal ranchers,

California

Competition between sardine and anchovy.—Scientists at the Bureau’s
California Current Resources Laboratory, La Jolla, have a hypothesis
for the great decline in California sardine abundance. They believe
that its decline, which began about 1945, was due largely to a selective
fishery on the sardine during a series of years when oceanographic con-
ditions were unfavorable for its spawning success. These conditions,
however, were so favorable to the dramatic increase in the anchovy
population that the anchovy has filled the ecological niche once occupied
by the sardine.

Oceanographic data collection—Using automatic data processing
methods, scientists prepared a historical series of sea temperature charts
for the North Pacific. By means of monthly mean sea levels, they are
exploring the relative significance of changes in ocean conditions (e.g.,
ocean currents) to the abundance and distribution of commercial fishes.
After some 4 years of effort they have nearly completed a summary
atlas of all oceanographic data for the Pacific; these records will be
of vital interest to commercial fishermen and fisheries research scien-
tists throughout the Pacific Basin,

Tuna studies.—Scientists at the Bureau’s Tuna Resources Laboratory,
La Jolla, are studying tuna behavior. Information on the response of
tunas to light, sound, and temperature and on the histological and
physiological nature of their sensory systems will help the scientists to
solve two problems: the relation of underwater visibility to the avoid-
ance of nets by tunas and the relation of the temperature structure of
water to the success of fishing.
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The Laboratory has completed a detailed analysis of economic factors
affecting vessel operation in the West Coast tuna fishery,

Of particular value to U.S, tuna fishermen is the series of 24 topo-
graphic charts of the occan floor of the castern tropical Pacific com-
pleted in 1964. These charts, prepared by the Tuna Resources Labora-
tory and Scripps Institution of Occanography, also at La Jolla, show
the location of offshore banks and sea mounts.

Oceanographic studies of the rates of sea~water warming during
early spring cnabled tuna scientists to forecast the distribution and
relative abundance of albacore and bluefin tuna in the eastern Pacific
during the summer season.

Hawaii

Atlas of oceanographic data for the Pacific—After 4 years of effort
the Bureau’s Biological Laboratory, Honolulu, has almost completed
a summary atlas of all available oceanographic data for the Pacific.
The atlas will be valuable to commercial fishermen and fishery research
scientists throughout the Pacific Basin.

Tuna studies.—Through research on ocean currents the Bureau's
Laboratory in Honolulu has improved its methods for predicting places
and times of fish concentration. Since 1959, on the basis of changes in
ocean circulation, the scientists have predicted annually the catch of
the Hawaiian skipjack fishery. During 1964 the new research vessel,
Townsend Cromwell, made monthly cruises in Hawalian waters to
obtain further information on the interrelations between skipjack tuna
and the ocean environment,

Studies were made on the behavior of tunas. Information was
gathered on their reaction to light, sound, and temperature and on the
histological and physiological nature of their sensory systems.

Using the results of pioneering studies in serology, or blood group
analysis, the Laboratory scientists identified subpopulations of tuna
throughout the Pacific.

Gulf of Mexico

Electrical shrimp trawl research.—Under a Bureau contract, the Sea
Technology Corp. (now a department of the Underseas Division of
Westinghouse Electric Corporation), Sarasota, Fla., built to Bureau
specifications an experimental clectrical shrimp trawl, which was de-
veloped and tested by Bureau fishing gear experts. The Corporation
later designed and is manufacturing units for use in the commercial
shrimp fleet.
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Shrimp research.—As a result of research at the Bureau’s Biological
Laboratory, Galveston, Tex., biological knowledge of the three com-
mercially important species of shrimp in the Gulf of Mexico has in-
creased markedly. The development of marking techniques with bio-
logical stains has enabled scientists to study the movements of shrimp
from offshore spawning grounds to inshore nursery areas and return.
With information on the abundance of shrimp in the estuaries and data
on the fishery, Laboratory scientists have been able to tentatively fore-
cast the abundance of commercial-size shrimp 6 months or more in the
future. In addition, the scientists are making studies in the Laboratory
to determine whether artificial culture is feasible for increasing the
shrimp supply. Laboratory studies of the early life history of the shrimp
helped the scientists identify various species of shrimp larvae and
facilitated field studies of the distribution and abundance of shrimp.
A broad study of spawning patterns was also completed.

Atlantic Coast

Electrotrawling trials for bottomfish.—The experimental trials of
electrotrawling gear and equipment for catching bottomfish off the New
England Coast began in 1962 and continued in 1963 and 1964. These
trials are part of an industry—Government cooperative effort to improve
commercial trawl fishing by applying principles of electric fishing. The
Smith Research and Development Company, Lewes, Del., supplied the
electrical equipment, which was installed on the Bureau’s research
vessel Delaware, operated from the Bureau’s Exploratory Fishing Base,
Gloucester, Mass,

The purpose of the electrofishing trials in 1964 was to observe, via
closed circuit television, the response of fish in the path of a trawl, both
with and without an electrical field. If the electrical field were kept on,
the fish acted as if they were paralyzed and deep stunning followed.
While in this stunned position, the fish nearly always assumed a float-
ing position above and nearly perpendicular to the bottom. The trawl
then easily overtook them. When the electrical field was not on, the
fish swam in front of the net, or in and out again, depending upon
towing speed. Their studies of television monitor films will enable the
Basge’s fishing gear experts to modify the electrical trawl and again test
it at sea.

Herring and groundfish serology.—TUsing the results of pioneering
studies in serology, or blood group analysis, scientists at the Bureau's
Biological Laboratory, Boothbay Harbor, Maine, identified subpopula-
tions of herring in the western North Atlantic and scientists at the
Bureau’s Biological Laboratory, Woods Hole, Mass., identified sub-
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populations of groundfishes in the same area. Knowledge of the occur-
rence of subpopulations and the degree of their overlap or mixing is
essential for intelligent management and full use of these resources.

Oceanic research.—As a result of continuing research in the North
Atlantic Ocean, scientists at the Bureau’s Biological Laboratory, Woods
Hole, Mass., forecast the abundance of groundfishes and sea scallops
in New England waters. Such forecasts are extremely valuable to the
fishing industry.

Surf clam survey.—Industry concern over the steady decline of surf
clams in the Middle Atlantic area in recent years resulted in a pre-
liminary cooperative Bureau-Industry exploratory survey in 1963. In
July 1964 they began an accelerated exploratory fishing and gear devel-
opment program to determine the number of surf clams, on a seasonal
basis, between Virginia and Maine. The vessel Rorqual made 231
5-minute drags between Ocean City, Md., and Netomkin Inlet, Va.
All drags were made along predetermined 1-mile grid lines, with a jet
dredge of commercial size. Surf clams were taken in all but two of the
surveyed stations. The best catches (up to 10 bushels per 5-minute
drag) were made in water depths of 80 to 102 feet. Three localities off
Chincoteague, Va., appear to have a commercial potential.

The program will continue in the area off Maryland and Virginia
until the assessment coverage is complete. Explorations will then center
off New Jersey and New York Coasts.

Tuna and swordfish explorations.—The Bureau, Woods Hole Oceano-
graphic Institution, and other agencies continued their cooperative pro-
gram of exploratory fishing for tunas and swordfish in the Northwest
Atlantic. The Bureau’s exploratory fishing vessel Delaware made a
longline fishing cruise for swordfish and tuna in the spring of 1964,
Catches of yellowfin tuna off the middle Atlantic Coast indicate that
commercial scale stocks of this fish may exist along the edge of the
Gulf Stream during spring. Yellowfin catch rates ranged up to 19 fish
per 100 hooks; the average size of the fish was 74.5 pounds. Night sets
of longline gear took swordfish both north and south of the Gulf Stream.
The swordfish averaged over 122 pounds. These catches indicate that
profitable stocks of swordfish extend over a greater area than previously
fished commercially. This catch information was relayed from the
Delaware to commercial swordfish operators fishing in adjacent waters.
Smaller catches of bluefin, albacore, and bigeye tuna, skipjack, marlin,
and sharks also were made during the cruise. In cooperation with per-
sonnel of other agencies, Bureau personnel tagged and released 110
tuna, 4 marlin, and 62 sharks to assist in migration studies. Bureau
personnel and visiting cooperators collected various biological data.
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Great Lakes

Exploratory trawling in Lake Superior—The Bureau’s exploratory
fishing vessel Kaho located extensive concentrations of chubs in southern
Lake Superior during a cruise conducted in cooperation with the local
Area Redevelopment Administration program. This was the third in a
series of cruises designed to assist local commercial fishermen to harvest
underutilized fish stocks on Lake Superior.,

Depth sounder recordings taken by the Kaho indicated an almost
continuous body of fish at 270 to 300 feet from Munising, Mich., to Bete
Grise Bay, Mich., near the end of Keweenaw Peninsula, and also in
Whitefish Bay at the eastern end of the Lake. Good catches were
made wherever the bottom was suitable for dragging an otter trawl at
the required depth. At several locations, Yo-hour drags took up to 770
pounds of chubs. Other species taken in small quantities during the
cruise included smelt, herring, whitefish, and sturgeon.

The size and quality of the fish caught during this cruise and pre-
vious cruises suggest that a large trawl] fishery may be feasible along
the southern shore of the Lake. The largest catch made during this
survey was 1,210 pounds of chubs taken in late summer near Bete
Grise Bay. In this area a commercial size cateh is over 200 pounds
per drag.

Sea lamprey—control and lake trout—rehabilitation programs—The
sea lamprey control program, under the direction of the Great Lakes
Fishery Commission, is being carried out by Governmental research
teams of two countries—the U.S. Bureau of Commercial Fisheries and
the Fisheries Research Board of Canada. Through continued use of
chemical toxicants, lethal to lamprey larvae but harmless to game fish,
the population of sea lampreys in Lake Superior has been stabilized
temporarily at a level about 80 percent below that prior to control. The
depressed sea lamprey population has resulted in lesser predation on
trout. Biologists, who used commercial gear to sample the abundance
of lake trout, found the highest catch per unit of effort for spawning
lake trout since they began to keep records in 1951, They also reported
fewer trout with scars made by lampreys than in any year since inten-
sive control began.

To speed recovery of the lake trout population, cooperating agencies
planted 2.6 million yearling lake trout in Lake Superior. This was the
largest planting since the first one in 1958, These hatchery fish are sur-
viving well in the Lake and compose the bulk of the trout population.

Treatments of lamprey-infested streams tributary to Lake Michigan
progressed well during 1964. Over threc-fourths of the known infested
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strcams have been treated. The remaining strecams will be treated
probably before the end of 1966.

Smoked fish research program.—The Bureau research program in the
Great Lakes area to develop safe and practical processing methods for
processing smoked fish is continuing. A federally financed, Bureau-
monitored State program is in progress in Illinois, Wisconsin, Michigan,
and Minnesota to assist the processors in improving their methods, A
joint U.8. Public Health Service and Bureau of Commercial Fisheries
Sanitation Guideline for Smoked Fish Establishments is being prepared
as part of a final review procedure. The research on the smoked fish
process is nearing completion, and industry has used much of the infor-
mation to improve processing methods. The complete application of the
guidelines and research data should preclude outbreaks of bacterial
contamination in the smoked fish industry.

General

Canned pink salmon and shrimp market promotion.—At the request
of CSI (Canned Salmon Institute) and GSCA (Gulf Shrimp Canners
Association) and with their cooperation, the Bureau sponsored special
marketing programs to sell heavy inventories of canned pink salmon
and shrimp.

CSI reduced prices of the salmon; purchased and distributed copies
of the Bureau'’s full-color recipe booklet, “Take a Can of Salmon”;
designed a ‘“Public Service Label” so that pink salmon could be used
on television and in other demonstration work without showing a par-
ticular brand name; and supplied Bureau personnel with canned salmon
to be used in the promotion,

GSCA, the other participant in the industry-Government marketing
programs, reduced prices; directed national brokers to take specific -
merchandising action; provided money for printing under Bureau super-
vision a full-color recipe booklet, “ ‘Can-venient’ Ways with Shrimp,”
and for making color transparencies and black and white food photo-
graphs for newspaper food editors; and supplied each newspaper food
cditor in the Nation with up to one case of canned shrimp for testing
and sampling purposes.

In both marketing programs the Bureau produced and distributed
food photographs in color and black and white, recipe releases, radio
seripts, television scripts, and public service slides and drop cards,
video-tapes, radio tapes, and school lunch, restaurant, and institu-
tional food service recipe cards. The Bureau’s marketing staff and home
economists included these materials in their contacts with public media.
Liaison was maintained in the salmon program with the Agricultural
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Marketing Service and the Agricultural Extension Services of USDA
(U.8. Department of Agriculture). USDA listed pink salmon in June
and July 1964 in its “List of Foods in Plentiful Supply.” Bureau re-
leases and photographs of canned pink salmon were used in 118 news-
papers with a circulation of 16 million; they devoted 42,000 lines of
copy to canned pink salmon. Newspapers using the recipes and photo-
graphs of canned shrimp had a circulation of 18 million; 17 newspapers
used color food photographs.

These marketing promotional programs were successful. Pink salmon
sales during July, August, and September, the promotional period, were
about 325,000 cases greater than for the same period in 1963. The
improved movement of pink salmon continued through 1964 and was
expected to carry through Lent of 1965, The canned shrimp industry
also moved its entire surplus inventory. To show its appreciation for
Bureau assistance, GSCA presented a plaque to the Director of the
Bureau.

Cooperatives—The Bureau provides advice and assistance to many
cooperatives. Groups of fishermen in certain areas, such as Alaska,
Florida, Louisiana, and Michigan, were helped to organize fishery
cooperatives. Operations of cooperatives in Rhode Island, New Jersey,
Florida, Texas, and Louisiana were reviewed to ensure that they com-
plied with the Fishery Cooperative Marketing Act, and cooperatives
in Massachusetts, Rhode Island, and New Jersey were given technical
assistance in management problems, Some 100 fishery cooperatives
with a combined membership of over 10,000 operating in 18 States
produced over one-fourth of the 1964 U.S. catch of fish and shellfish
on a value-of-product basis.

In response to the needs of the small-scale fishermen of the countries
in the Indo-Pacific Fisheries Council, the Bureau prepared a paper on
how to handle and market fresh fish.

Ezxploratory fishing in fresh water—Several types of fishing gear
new to local commercial fishermen were successfully tested in rice-
farm fishponds near Dumas, Ark. A 2,000~foot nylon haul seine har-
vested nearly 2.5 tons of buffalofish and an undetermined number of
small crappie in one haul in a 39~acre pond. This is the first time a
haul seine of this type bas been successfully used in a farm fishpond
of this size. The catch was estimated to exceed 50 percent of the total
number of buffalofish reported to be in the pond. Self-contained fish~
transfer equipment, which moves catches from the net to a waiting
truck, also proved successful when the net was emptied of the 2.5-ton
total cateh in about one hour.

Fish~cookery demonstrations.—As a part of the continuing program
to promote the use of seafoods, Bureau home economists developed
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and tested recipes for home and institutional use. These recipes are
distributed as booklets and folders and made available to food spe-
cialists in magazines, newspapers, radio, and television. The home
economists made 226 fish~cookery demonstrations for supervisors of
school-lunch and institutional feeding programs, Agricultural Exten-
sion Service home economists, and television audiences. They also were
guests on nine radio programs and participated in 17 presentations to
feeding industry groups.

Figh Protein Concentrate (FPC)~—The FPC research program ac-
celerated and made significant progress in 1964. Model units for proc-
essing FPC by solvent extraction and by biological digestion procedures
were constructed and installed at the Bureau’s Technological Labora-
tory, College Park, Md. Each unit is capable of producing 100 pounds
of finished product per day. Products produced in these units will lend
themselves readily to incorporation into food materials for human feed-
ing and acceptability testing on a reasonably large scale. Data from
the model units will be valuable for the design and construction of the
large-size commercial plants that industry anticipates.

All FPC produced in the Laboratory and in the model units is
being analyzed for protein, lipids, moisture and ash, available lysine,
and other tests that determine the nutritive value of the product.

A large portion of the FPC research program is being carried out
by contract with private and academic research organizations. These
contracts complement and extend the processing studies at the Bureau's
Laboratory in College Park and include research on the chemistry of
flavor reversion in FPC, lipid composition and changes in FPC during
storage, protein quality and lipid stability of dried fish-tempeh mixture
(tempeh is an Indonesian soybean product made with the help of a
mold), survey of solvents, toxicological studies, and wholesomeness
of FPC.

The development of a satisfactory FPC affords an opportunity to
develop markets for the great supply of fish that remains unharvested
off our coasts. These unused resources can yield about § billion
pounds of fish per year, which would double the present U.S. catch.
Harvesting these resources could provide additional employment for
our fishermen and help decrease the protein malnutrition that adversely
affects about two-thirds of the world’s people.

Figshery educational motion pictures.—Twenty-one Bureau-produced
fishery educational motion pictures are distributed nationally through
200 cooperating film libraries. Most of these films were financed by
industry. About 3 million persons annually see borrowed prints of
these motion pictures, and many times more see them on television. The
Bureau supervised production of the motion picture, “The Sea River,”
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for the U.S. Geological Survey. Since 1946, the Department of the
Interior has received 22 international and national film festival awards
for Bureau—produced films.

The Maine Sardine Council and the Bureau signed agreements and
contracts for the Bureau to produce a motion picture, titled ‘“Flavor
of Maine.”

Fishery statistics.—For each of the 43 States supporting commereial
fisheries, annual data were assembled on numbers of fishermen, fishing
craft, and gear used in the capture of fish and shellfish; on the volume
and value of the catch; and on the production of manufactured fishery
commodities. Monthly fish and shellfish landing bulletins for 19 States
were issued in cooperation with the State fishery departments. Infor-
mation was released each month on freezings and cold storage holdings
of fish and shellfish and on the production of fish meal, 0il, and solubles;
and, each quarter, on the monthly production of fish sticks and portions
and breaded shrimp.

International oceanographic expeditions—The Bureau participated
in two international oceanographic expeditions: IIOE (International
Indian Ocean Expedition) and ICITA (International Cooperative
Investigations of the Tropical Atlantic).

IIOE was conceived at the first meeting of SCOR (Scientific Com-
mittee in Oceanic Research) of ICSU (International Council of Scien-
tific Unions) in September 1958. The plan developed at this meeting
was to apply to a single ocean the type of international scientific
cooperation that worked so successfully during IGY (International
Geophysical Year). The Indian Ocean was selected as the site of in-
vestigation because very little was known about its properties, about the
life in its waters, about its basin, and about the atmosphere above
this body of water. Furthermore, some of the information gained, such
ag the discovery of unused marine resources, might benefit immediately
the protein—deficient countries bordering the Indian Ocean.

Twenty-seven countries are participating in IIOE. Of these, 13
{Australia, France, Federal Republic of Germany, India, Indonesia,
Japan, Pakistan, Portugal, Thailand, Republic of South Africa, United
Kingdom, United States, and U.8.8.R.) furnished 41 ships. The other
14 countries (Burma, Canada, Ceylon, Nationalist China, Denmark,
Ethiopia, Israel, Italy, Malagasy Republic, Federation of Malaysia,
Mauritius, Sudan, Tanganyika-Zanzibar, and the United Arab Re-
public) are participating in the program with personnel only.

The Bureau participated in the biological program of IIOE by
planning and carrying out the fishery aspects of five cruises in 1963
and 1964 of the R/V Anton Bruun, which is the research vessel of the
United States Program in Biology. The basic studies undertaken were
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an evaluation of the bottomfish and shellfish resources of the Bay of
Bengal and the Arabian Sea and an ecological study of these resources
in the central and western Indian Ocean.

The bottom trawl surveys of the Bay of Bengal and the Arabian Sea
did not uncover any new fishery resources. The best catches were made
off the south coast of Arabia where two hauls caught 11,200 and 4,700
pounds of fish and crabs per hour of trawling. The bulk of the catches,
unfortunately, was composed of such animals as rays and portunid
crabs, which are not now marketed.

The ecological study of the pelagic fishes is continuing. Preliminary
results suggest that some species of fish are closely associated with
certain water masses. .

The full value of this expedition cannot be assessed now, because
processing and publishing the data will require several years. The
expedition, however, will have accomplished a great deal toward push-
ing back the frontiers of oceanography in a region that has been poorly
explored.

The work of ICITA, the other oceanographic program, began in 1962,
It is the outgrowth of The Tropical Atlantic Oceanography Fishery
Program, proposed by the Director of the Bureau of Commercial Fish-
cries in March 1961 to ICO (Interagency Committee on Oceanography)
of the Federal Council for Science and Technology. ICO endorsed the
program. The Bureau made a formal recommendation for the survey
April 11, 1962, to I0C (International Oceanographic Commission) of
UNESCO (United Nations Educational, Scientific, and Cultural Or-
ganization). The program was endorsed by 10C, and a working group
meeting, sponsored by I0C, was held in Washington, D.C,, at NODC
(National Oceanographic Data Center) June 20 to 23, 1962, to plan
the research program of ICITA. Participating in the Working Group
meeting were representatives from 14 foreign countries, international
organizations, and a number of universities. Recommendations of this
working group concerned biological, physical, chemical, and meteoro-
logical studies and exchange and publication of data and preparation
and publication of an atlas.

The first cruise (EQUALANT I) was made with 14 vessels of seven
nations (Argentina, Brazil, Republic of Congo (Brazzaville), Nigeria,
Republic of Ivory Coast, United States, and USSR.) during Feb-
ruary and March 1963 and the second one (EQUALANT II) was made
with 11 vessels from eight nations (Argentina, Brazil, Republic of
Congo (Brazzaville), Nigeria, Republic of Ivory Coast, Spain, United
States, and U.S.S.R.) in August and September 1963. Both cruises were
off the West Coast of Africa. One of the outstanding accomplishments
of EQUALANT 11 was the first use of a satellite, Syncom II, for re-
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laying data from a vessel at sea to NODC in Washington, D.C. While
she was off the coast of West Africa, the Bureau’s research vessel
Geronimo, sent data, via Syncom II, to NODC, which verified the
data and sent a message to the vessel within a half hour. Both cruises
provided fishery and environmental data that are important for com-
parison with the results of similar observations in the eastern Pacific
Ocean. Of immediate use to the fishing industry are observations of
significant seasonal and year-to-year changes in the distribution of
skipjack and yellowfin tuna in the tropical Atlantic Ocean. Data
Report for EQUALANT 1, compiled and prepared by NODC and
printed by the U.S. Coast and Geodetic Survey, was distributed in
June 1964. Data Report for EQUALANT II was sent to the printer
in the late fall of 1964.

The third cruise (EQUALANT III) was in February and March
1964. Eight vessels of six countries (Republic of Congo (Brazzaville),
Ghana, Republic of Ivory Coast, Spain, United States, and U.S.S.R.)
cooperated in a program of direct current measurements and oceano-
graphic and marine biological observations in the Gulf of Guinea.

In June 1964 members of ICG (International Coordination Graup)
for ICITA proposed to 10C that ICITA atlases be prepared. The pro-
posal was adopted, and an ad hoe editorial committee appointed.

Irradiation of fishery products—The food preservation industry is
approaching a new era in which energy from radioisotopes will be used
to destroy the bacteria that cause food spoilage. Research by the Bureau
under contract with AEC (Atomic Energy Commission) has shown
that many fishery products can be preserved by irradiation. The edible
shelf life of haddock, ocean perch, clams, shrimp, king crab, and flounder,
for example, is tripled when irradiated at levels from 100,000 to 450,000
rads (measurable absorbed energy) and stored at 33° F.

A major step toward using atomic energy to preserve seafoods on
a commercial scale was taken September 28, 1964, when the MPDI
(Marine Products Development Irradiator) under construction by AEC,
was completed and dedicated at Gloucester, Mass. MPDI, to be oper-
ated by Bureau scientists, can process up to 1 ton of fish per hour at
a dose level .of 250,000 rads. This capacity will enable the Bureau to
process the large quantities of fish needed for large-seale consumer
acceptability experiments and will demonstrate the commercial feasi-
bility of radiation pasteurization as a practical method of fish pres-
ervation, Since dedication, the MPDI has gone through a testing
period, has performed successfully, and is expected to begin compre-
hensive production and experimentation in 1965.

Market News Service reporting.—In 1964 the Fishery Market News
Service completed its 27th year of providing the U.8. fishing industry
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with current information on supplies, demand, distribution, market
conditions, and prices. Market News reporters collect, analyze, and
publish this information to aid the orderly marketing of fishery prod-
ucts. Through its daily reports the Fishery Market News Service helps
businessmen determine the markets where fishery products are needed
and places fishermen, dealers, processors, brokers, and retailers on an
equal bargaining basis. These reports are prepared and issued from
Boston, New York City, Hampton, Va. (includes data from Baltimore,
Md.), New Orleans, San Pedro, Seattle, and Chicago.

At the request of OECD (Organization for Economic Cooperation
and Development), a Bureau official attended a meeting of experts in
Paris in December 1964 to present his report on a fishery market news
reporting service for Europe. Recommendations were developed for
approval of the OECD Fisheries Committee meeting to be held early
in 1965, If they are approved, a start will have been made for a fishery
market news system in Europe.

Market promotional programs—The Bureau cooperated also with
the fishing industry in nine additional industrywide national promo-
tional cfforts, The Bureau’s National Marketing Services Office pre-
pared and distributed to the regional marketing staffs special food
photographs, press releases, recipe releases, recipe cards, and marketing
bulletins. The staffs placed these materials with appropriate public
media and cooperating agencies. The promotional programs in which
the Bureau assisted industry in 1964 are “August is Sandwich Month,”
“Bright Light Seafood Ways for Happy Holly Holidays,” “Fish 'n
Seafood Parade,” “It’s Fish 'n Seafood Time,” “Maine Seafood Fes-
tival,” “New England Seafoods Festival,” “Outdoor Fish Cookery,”
“Scallop Festival Days,” and “World’s Fair Seafood Fare.” At the
Bureau's request, the U.S. Department of Agriculture listed “Fish ’'n
Seafood Parade,” “It’s Fish 'n Seafood Time,” and “Scallop Festival
Days” in its “Merchandising Opportunities,” which is a special listing
second in priority to its “List of Foods in Plentiful Supply.”

The Bureau also extended marketing assistance to two State agencies
and a private group. The Florida State Board of Conservation con-
tracted with the Bureau to provide consumer information and pro-
motional services for Florida fishery products. The Bureau produced
& full-color recipe booklet, “Florida Fish Recipes,” for free distribution
by both cooperators; prepared radio and television programs and video—
tapes; released food information to newspapers, and gave 12 fish
cookery demonstrations to Florida Agricultural Extension Home Dem-
onstration Agents. This contract is the Bureau's first cooperative
marketing effort with a State fisheries agency.
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The Bureau and the North Carolina Agricultural Extension Service,
the other State agency with which the Bureau cooperated in 1964, began
a fishery products training program for the 250 home economics demon-
stration agents of the North Carolina ageney. The agents teach home-
makers on important domestic subjeects, such as care and preparation
of food for families.

The Bureau also helped over 100 brokers, distributors, food chain
merchandisers, and others in forming the “Frozen Food Council of
Georgia.” A cooperative program during National Fish and Seafood
Month resulted in a 25-percent increase in the sale of fishery produects
in Georgia in October 1964.

Pesticides research.—Studies of the effects of pesticides upon com-
mereial fish and shellfish increased. Over 135 separate pesticide chem-
icals were screened in laboratory tests for acute and chronic toxicity
and accumulation and persistence of residues in several representative
groups including oysters, shrimp, plankton, and fish. Field studies
were begun in Santa Rosa Sound, Fla., to measure seasonal and spatial
variations in pesticide residues in oysters and fish. Contracts were
developed with several laboratories throughout the country to monitor
pesticides in the natural environment. Basic studies to determine the
effect of pesticides upon physiological processes also were undertaken,

Reservoir research.—A biological research program was begun on
Oahe Reservoir, S, Dak., during the fall of 1963, to study commercial
fish populations and to develop recommendations for achieving the best
use of the commercial fishery resource.

During 1964, over 95,000 fish in Oahe Reservoir were fin—clipped or
tagged to trace their movements and to determine the sizes of their
populations.

Buffalofish, carp, drum, carpsuckers, and goldeye are the dominant
commercial species in the Reservoir. Good reproduction of fish oc-
curred in 1959 and 1962, and the present fish population is. comprised
largely of fish hatched in those years. The few recoveries of marked
fish indicate that buffalofish make a seasonal migration,

Scientist training.—To alleviate the growing shortage of qualifieq,
well-trained scientists in oceanography, an educational grant program,
providing funds to universities for graduate training of students in the
aquatic sciences, was begun in 1962. In the academic year 1964-65, 49
graduate students are being supported in 25 universities in the United
States. Scientists trained in this program will benefit the Bureau and
the total National Oceanographic Program,

Transportation.—The transportation program consists of research
and service, A paper was prepared describing the importance to the
fishing industry of the fishery exemption from economic regulation by
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the Interstate Commerce Commission. An analysis of routes and trans-
portation service was prepared for the overall economic research study
designed to determine the economic feasibility of developing certain
fishery resources of Lake Superior. Appearances were made in twa
regulatory proceedings and testimony was prepared for one. Statistics
and information were furnished to aid in several negotiations between
carriers and the fishing industry to improve transportation and services
for fishery products.

U.S. grade standards for fishery products and inspection service.—
During 1964, the Bureau helped establish standards of identity for
raw breaded shrimp and lightly breaded shrimp. These standards, ad-
ministered by the Food and Drug Administration, impose mandatory
requirements for the amount of shrimp meat in these products. The
Bureau proposed that cxisting grade standards for raw breaded shrimp
be revised to incorporate changes that will help upgrade the quality
and keep pace with production capabilities of the fishing industry.

There was increased acceptance of fishery inspection services during
1964. Twenty—four State Governments, three Federal agencies, and
several large municipalities are using available fishery inspection serv-
Ices. During 1964 about 220 million pounds of fishery products were
inspected. Of this total, 211 million pounds were fresh and frozen
products produced in about 40 firms subscribing to the voluntary con-
tinuous inspection program. In addition, 9 million pounds of canned
products were lot inspected for quality and condition. In response to
increased demands for inspection service, a new lot inspection office was
established in New Orleans, La.

Water resource developments.—A River Basins supervisor and staff
are included among Bureau of Commercial Fisheries personnel in the
Alaska region of the Bureau, with headquarters at Juneau. This group
assesses the effects of various proposed water development projects on
the fish and wildlife resources and recommends measures and facilities
that will mitigate losses or, if possible, enhance fish and wildlife values.
An outstanding example of this planning activity is reflected by the
meagures proposed in the Fish and Wildlife Service’s report on the
proposed Rampart Dam on the Yukon River, Alaska.

During 1964 the Washington office and each regional office (except
Region 6) established a River Basin Studies Coordinator position. These
positions will assure that broader and more complete coverage of com-
mercial fishery aspects will be given in the Fish and Wildlife Service
reports that assess the effects of proposed water development projects
on the fish and wildlife resources involved. Examples of planning activ-
ities in 1964 for various water development projects include the pro-
posed Passamaquoddy and Texas Basin projects, the Peripheral Canal
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Plan for the Sacramento-San Joaquin Delta in California, the Lake
Michigan Basin segment of the Great Lakes-Illinois River Basin proj-
ect, the proposed Chesapeake-Delaware Canal project, and the Salem-
Chureh project on the Rappahannock River, Va.

Some attention was also given to various oil and gas problems asso-
ciated with offshore seismic explorations and drilling operations,

Fisheries Financial Assistance Programs

In fiscal year 1964 the Bureau continued its loan programs to aid
the fishing industry. A report of the activities under each program
follows.

Fisheries Loan Program

The Fisheries Loan Program continued operations which began in the
latter part of 1956. During the 1964 fiscal year, 219 applications, re-
questing $5,240,655, were received, bringing the total since the program
began to 1,487 for $39,840,256 (app. C). During the year the Bureau
approved 118 applications for $2,329,812 and declined 47 applications
for $723,030. Victims of the Alaskan carthquake of March 27, 1964,
received about one~third of the funds loaned during fiscal year 1964.
The earthquake, followed by seismic sea waves, destroyed or damaged
fishing vessels and gear from Alaska to California. The heaviest dam-
age was suffered at Kodiak, Alaska. Money from the Fisheries Loan
Program enabled many of the victims to replace or repair fishing ves-
sels and gear in time for the summer fishing season.

Fishing Vessel Construction Differential Subsidy Program

June 12, 1963, was the last date for accepting applications under the
Fishing Vessel Construction Differential Subsidy Program which began
in 1960 as authorized by Public Law 86-516. On August 30, 1964, Public
Law 88-498, amending P.L. 88-516, was approved. This new legislation
modified the conditions under which the Secretary of the Interior is
authorized to pay a subsidy for constructing U.S. fishing vessels;
authorized the appropriation of not more than $10 million annually to
carry out the purposes of the Act; and extended the term of the Pro-
gram until June 30, 1969. To carry out the purposes of the Act during
fiscal year 1965, $2.5 million were appropriated.

Fishing Vessel Mortgage and Loan Insurance Program

The Fishing Vessel Mortgage and Loan Insurance Program, which
provides for the Government insurance of mortgages given for the con-
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struction, reconstruction, or reconditioning of fishing vessels was con-
tinued. During the year, 24 applications for insurance on mortgages
totaling $998,874 were received, bringing the total to 55 for $4,806,614.
Twenty-five applications involving $1,050,620 were approved during
the year, and 2 for $995,000 were pending as of June 30, 1964. Since
this Program began in 1960, approvals totaled 48 for $3,239,095. Inter-
est in this Program by vessel owners and lending agencies continued to
grow throughout the year.

New Programs

In 1964 the Bureau began several new research programs in biology,
economics, and technology to aid the fishing industry.

Economics Program

The program of economic research includes studies in the areas of
resource use, supply, demand, and marketing.

Two projects were started in the area of demand and market research.
The first project is an investigation of how prices, cconomic growth
and income, and availability of competing goods affect consumption of
fishery products, and also a study of the interrelation between demands
for different fishery products. Increased knowledge of the factors un-
derlying the demand for fish and fishery products will aid industry to
market fish and fishery products in such a manner that the greatest
potential value will be realized. The sccond project is a study of cost
and efficiency in handling, transporting, and processing fresh and frozen
fish products. It is designed to study, in particular, the feasibility of
using various types of containers for these products.

Several projects were begun also in the area of supply and resource
use, One project is a study of the Great Lakes fisheries. The first
phase of this project is to evaluate the possibilities for increasing the
return from the Lake Superior cisco fishery. The second phase is to
analyze other methods of managing the Lake Superior trout fishery so
that the best economic yield can be obtained. A second project is an
analysis of economic returns to the capital and labor in the New Eng-
land trawling industry. Preliminary results of this study show that not
only are hourly wages in the New England trawl fishery low compared
to wages in other occupations in New England but that return to
capital is also quite low, with some vessels unable to adequately cover
depreciation,

Foreign Trade Promotion

The Bureau continued to explore possibilities for developing foreign
markets for U.S.-produced fishery products. The United States is
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basically an importer of fishery products. With increased earnings in
Western European countries, however, certain European countrics have
a potential market for many U.S.-produced species. Arrangements are
to be made for domestic producers and processors to exhibit and sell
their products in future international trade fairs.

Lobster Studies

The Bureau’s Biological Laboratory, Boothbay Harbor, Maine, began
a study of the northern lobster to determine the relation between the
lobster stocks along the coast and offshore. The increased fishery for
large lobsters on the edge of the Continental Shelf and the declining
catches of smaller lobsters in the inshore arecas have raised questions
of the interrelationship of these two stocks.

Pesticide Review Staff

In 1964 the Pesticide Review Staff of the Department began function-
ing. The Bureau of Sport Fisheries and Wildlife and the Bureau of
Commercial Fisheries are the only bureaus of the Department partici-
pating in this cooperative program at present. All applications for
pesticide registration submitted to USDA (U.8. Department of Agricul-
ture) for possible effects of pesticides upon fish and wildlife are reviewed
by this group. The Staff recommends to USDA any changes it deems
necessary to minimize the effects of the pesticides on forms.

Submarine Feasibility Study

Under a Bureau contract, the Electric Boat Division of General
Dynamics Corporation, a leading builder of submarines, made a feasi-
bility /conceptual design study for a fishery-oceanography research
submarine for the Bureau’s Biological Laboratory, Honolulu. The Elec-
tric Boat Division determined that a submarine capable of accomplish-
ing the Bureau’s missions should be 163 feet long and 23 feet wide,
powered by a nuclear reactor, and manned by a 24-member crew and 7
scientists. The submarine would operate to depths of 1,000 feet. Its
submerged speed would be 20 knots, and its submerged endurance 6
weeks. It would have a bow observation sphere for studying fish di-
rectly; remote-controlled television cameras for viewing areas not
vigible from the bow sphere; a complex system of instruments for meas-
uring environmental factors and for providing data to a computer; a
decompression chamber for personnel who transfer from submerged
dwellings; and a stern tube through which collecting devices, such as
trawls, plankton nets, bottom samplers, and trolling lines, could be
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launched and recovered while the submarine was submerged. This sub-
marine’s range, speed, mancuverability, and endurance should make
possible a major breakthrough in collecting chemical, physical, and
biological oceanographic data.

Surf Clam Study

Because of the U.S. fishing industry’s concern over the recent declin-
ing abundance of surf clams along the Middle Atlantic Coast, the
Bureau in 1964 began a study of the reproduction, growth, distribution,
and other aspects of biology of the surf clam. This research is being
performed by personnel at the Bureau’s Biological Laboratory, Oxford,
Md. The aims of the study are to learn the cause of its decline and to
find a means of restoring the clam to its former abundance.

Meetings

Officials of the Bureau participate in many meetings that directly
concern the U.S, fishing industry and involve U.S. policy. For use at
these meetings of private, national, or international organizations,
Bureau officials preparc U.S. position papers, background studies, and
briefing statements. Matters discussed at these meetings include con-
servation and wise use of fishery resources, present and future fishery
research, trade problems caused by rivalry among nations for fishery
markets, and establishment of territorial waters.

The important international meetings in which Bureau officials par-
ticipated in 1964 are given here.

Conference on International Traffic in Animals and Animal Products

The Conference of FAO-OIE-WHO (Food and Agriculture Organ-
ization of the United Nations, Office of International Epizootics, and
World Health Organization) at Berne, Switzerland, October 12 to 17,
1964, considered standardizing and harmonizing regulations on inter-
national traffic in fish and fishery products. Of particular interest to
the United States was the proposal that all fish meal offered for inter-
national trade be subjected to heat sterilization to climinate Salmonella
bacteria, which cause intestinal disturbances in man and other animals
and are occasionally found in fish meal. The bacteria are found par-
ticularly in fish meal plants that use contaminated harbor water in
processing the fish. The United States held that heat sterilization of
the fish meal would cause a loss of nutritive value and that better plant
sanitation practices could adequately control Salmonella. The Con-
ference upheld the U.S. position.
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Food and Agriculture Organization of the United Nations (FAO)

Buginess Decisions in Fisheries Industries.—FAOQ held an international
meeting on Business Decisions in Fisheries Industries in Rome September
21 to 25, 1964. The purpose of the meeting was to improve collabora-
tion between executive personnel in the fisheries and professional re-
searchers, such as biologists, economists, engineers, and technologists.
Executives benefit by learning more about the tools used by researchers
in their analyses and by knowing the type of assistance available from
researchers. The discussions emphasized that decision making is im-
proved by replacing rule-of-thumb and intuitive judgments with quan-
titative methods of analysis. FAO will issue a report containing ma-
terial on all technical papers and summaries of the discussions.

Forty—third Session of the Council of the Food and Agriculture Or-
ganization.—At its 43d session in Rome October 5 to 15, 1964, the
Council of FAO considered raising FAQ’s Fisheries Division to depart-
mental status. The Council established an ad hoc committee to consider
the upgrading of the Fisheries Division and to make recommendations
to the 44th session of the Council, scheduled to meet in June 1965. With
“fisheries work administered through a separate department, FAO could
fulfill better its position as the leading intergovernmental fisheries body
in encouraging wise harvesting of food from the oceans and inland
waters.

The Council considered also a proposal to establish an organization
for conserving and wisely using Atlantic tunas. Most of the delega-
tions, including the U.S., favored a new organization. The Council, how-
ever, decided to refer the matter to the 13th session of the FAQ Con-
ference, scheduled for November and December 1965. The session will
consider whether a conference of plenipotentiaries of-interested nations
should be called to discuss the character, functions, and operations of

such an organization and, if agreement is reached, to take steps to set
it up.

Indo—Pacific Fisheries Council (IPFC)

The Bureau participated in the 11th session of IPFC in Kuala
Lumpur, Malaysia, October 16 to 31, 1964. The Working Party on
Tuna, established at this session, is to assemble data for assessing tuna

stocks in the Indo-Pacific region and suggest other surveys and ob-
servations on tunas.

Inter—American Tropical Tuna Commission

At the 16th annual meeting of the Inter-American Tropical Tuna
Commission at San Diego, Calif., March 18 and 19, 1964, members of
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the Commission considered the quantity of yellowfin tuna to be taken
from the eastern Pacific in 1964. The participants recommended a
quota of not more than 77,000 tons. In the absence of effective legisla-
tion to enforce the quota, however, about 107,000 tons were taken.
Research by the Commission had established the maximum sustainable
vield of yellowfin stocks in the eastern Pacific to be about 91,500
tons a year. In 1960, 1961, and 1964, however, this amount was exceeded.

International Biological Program (IBP)

The first general meecting of IBP, held in Paris July 23 to 25, 1964,
led to the establishment of several ad hoc working groups. Of these,
Ad Hoc Working Group C was delegated to discuss and report on
problems concerning productivity of marine communities. This group
proposed that the marine section of IBP focus its work on fundamental
ecological studies as a contribution toward the scientific basis for im-
proving accessible resources around land masses. It agreed also that
IBP should explore ways of improving communication between scien-
Pists and emphasized the need of collaborating with international organ-
1zations in marine science.

International Council for the Exploration of the Sea (ICES)

ICES held its 52d statutory meeting in Copenhagen September 28 to
October 7, 1964. Among the more important conclusions reached at the
meeting were the decisions to develop a research plan for the tropical
Atlantic and to organize the collection of fishery statistics from that
area. The extensive fishery on sardines, tunas, and other species in the
area prompted this action. A symposium, expected to be convened in
1966, will draw up the details of the plan, known as the Equatorial
Project.

Prior to the meeting, member countries worked out the new conven-
tion for ICES and deposited it with the Danish Government. It em-
Phasizes the responsibility of ICES for promoting and encouraging the
study of the sea, particularly its living resources. It widens the ICES
area to cover the Atlantic Ocean and adjacent seas, although ICES
will be primarily concerned with the North Atlantic. The ICES area
was confined previously to the eastern part of the North Atlantic,
brimarily off Europe and Iceland.

International Whaling Commission (IWC)

. IWC established a committee of scientists in 1960 to study the sta-
tistics of the catch of Antarctic whales over the past 30 years and to
recommend proper measures to protect these stocks. The Commission
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agreed to implement the conservation measures no later than July 31,
1964.

At the 16th annual meeting of IWC, at Sandefjord, Norway, June 22
to 26, 1964, the scientists reported that whale stocks were nearing
extinetion. The catch of blue whales, the largest and most valuable
species, had declined from 9,192 whales in 194647 to 102 in 1963-64;
and the catch of fin whaleg, from 28,764 in 1960-61 to 13,870 in 1963-64.
The scientists recommended that taking blue and humpback whales be
prohibited for 50 years, and that capture of fin whales be limited to no
more than 4,000 whales a year until the stocks begin to increase. The
Commission failed to act on the recommendations as agreed but later
met informally to approve a quota far in excess of that presented in
the scientists’ report.

The scientists’ other proposal was defeated. Japan, the Netherlands,
Norway, and the U.S.8.R., who have pelagic whaling operations in the
Antarctic, opposed the proposal for effective conservation action for
other species of whales (principally fin, sei, sperm, and humpback).
The necessary three-quarters’ majority for acceptance of the proposal
was not obtained, because representatives of 4 of the 14 countries
present at the meeting objected to it. Arrangements also were made for
the Food and Agriculture Organization to continue to cooperate with
IWC in assessing the whale stocks and predicting their yields.

Since the meeting, the Netherlands withdrew from pelagic whaling
operations in the Antarctic and sold its national quota and factory ship
to Japan.

North Pacific Fur Seal Commission

At its seventh annual meeting, held in Moscow February 24 to 27,
1964, the North Pacific Fur Seal Commission reviewed the fur seal
research and management activities on the Commander, Robben, and
Pribilof Islands during 1963. The size of the herds on the Commander
and Robben Islands had continued to increase. The Pribilof herd was
thought to be nearing its optimum size; however, further intensive re-
search is being made because an element of uncertainty exists regarding
this belief. The United States and U.S.S.R. arc making special efforts
to reducc the heavy mortality of young fur seal pups that occurs in
some years. The Commission also reviewed and approved the plans
developed by the Parties for fur seal investigations in 1964 both on land
and at sea.

Organization for Economic Cooperation and Development (OECD)

The OECD Fish Technologists’ meeting was held in Scheveningen,
Netherlands, September 14 to 17, 1964. The Fisheries Committee of
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OECD sponsored this meeting as part of its 1964 work program. The
fxshery technologists, who had not had an opportunity to attend a meet-
Ing of this type since 1956, discussed five major topics: (1) storing
fish in chilled sea water on fishing vessels, (2) prepackaging fresh,
frozen, smoked, and other fishery products for retail sale, (3) handling
wet fish aboard vessels, (4) handling wet fish on shore, and (5) freezing,
cold storage, and thawing. Perhaps the most significant development
of the meeting was a report by a Portuguese trawler owner that he was
successfully supercooling his catch to 30-27° F. and bringing in the
Partially frozen fish after 25 to 30 days in a condition that commanded
Premium prices. The method is not supposed to be theoretically sound
but apparently was applied successfully in this instance to warm-water
species taken off the northwest coast of Africa.

Cooperation and Coordination with International,
Federal, State, and Other Agencies

Through cooperation with various foreign governments, other Federal
agencies, States, universities, and private organizations, the Bureau
makes the best use of the skills and facilities of the scientific com-
munity and promotes the exchange of ideas and results. The Bureau
also coordinates its programs with those of these various groups. The
cooperation and coordination are effected through international agree-
ments and treaties and formal and informal arrangements.

Cooperation with International Groups

Through cooperation, countries develop and exchange information
needed for solving mutual problems. International organizations, such
as Food and Agriculture Organization of the United Nations, Inter-
national Commission for the Northwest Atlantic Fisheries, International
North Pacific Fisheries Commission, and the Great Lakes Fishery Com-
Mission, coordinate the research efforts of a number of countries.

Cooperation with Federal Agencies

The Bureau has formal and informal agreements with other Govern-
ment agencies—Atomic Energy Commission; Department of Agricul-
ture; Department of Commerce (including Weather Bureau and Bureau
of Census); Department of Health, Education and Welfare; Depart-
ment of Labor; Department of State; Department of the Treasury;
Federal Trade Commssion; and various defense agencies.

Advice to Area Redevelopment Administration (ARA)—The Bureau
continued its activities as a delegate agency of ARA. The Area Re-
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development Act of 1961 authorizes the Bureau’s activities, which in-
volved investigating fishery industry applications for Federal financial
assistance under the provisions of the Act and then making recom-
mendations to ARA. Among the proposals were several requests for
technical assistance grants to study the possibilities of expanding fish
and shellfish resource use in particular areas. The Bureau, for example,
recommended that ARA help finance a study of the economic feasibility
of a fish reduction plant to use rough fish from the Tennessee Valley
Authority reservoirs. The Bureau also reviewed and reported on re-
quests for commercial loans to establish or expand plants processing and
marketing fishery products. Bureau experts monitored several projects
involving commercial fishery research that could not be fitted into the
Bureau’s program and, therefore, came under ARA financing. The com-
mercial fishery projects financed with ARA funds were successful in
creating new jobs and increasing family income in several economically
depressed areas.

Cooperative census of commercial fisheries—The Bureau collaborated
with the Bureau of the Census in making the 1963 census of commercial
fisheries—the first such census since 1908. The program was designed
to collect bench mark data “that will be helpful in evaluating interim
reports published by other agencies. The data collected, relating to
employment, payroll, boat and vessel characteristics, species landed,
gross receipts, and other items, will help scientists analyze the economic
position of the industry. Tabulations of the census will continue into
1965.

Cooperative Columbia River mouth survey.—The cooperative study
between the Bureau and the U.S. Atomic Energy Commission concern-
ing deepwater marine resources off the coasts of Washington and Oregon
was continued during 1964. Field work involved periodic sampling
during three cruises with trawling and dredging gear at a series of
standard stations along a trackline running offshore from the mouth of
the Columbia River to a depth of 6,000 feet.

The dominant fish species caught during winter and spring eruises
were similar to those taken previously. As in past years, Dover sole
and Pacific hake were almost absent from catches during the winter
cruise but formed a conspicuous part of the spring catches in the 300-
to 600-foot depth range. Rex sole and arrowtooth flounder were two of
the dominant species found out to depths of 1,200 feet during winter
but were insignificant in catches beyond 600-foot depths during spring.

Catches of invertebrates remained essentially the same as those made
on previous surveys at depths shallower than 2,700 feet. Sampling at
depths beyond 2,700 feet took a number of species new to the trackline.
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The primary aim of the third cruise, made in September 1964, was to
evaluate the relative fishing capabilities of the two basic sampling gears
used on the project—a 70-foot semiballoon shrimp trawl and a 94-foot
fish trawl. The fish trawl was vastly superior to the shrimp trawl for
taking fish. Catches of invertebrates for both trawls, however, were
about proportional to the horizontal spread of the nets.

Cooperative survey of fisheries production in Brazil.—Five Bureau

scientists assisted AID (Agency for International Development) by
surveying fisheries production in the fresh-water reservoirs of Northeast
Brazil. They found that one problem in increasing production involves
the piranha, which inhabits much of the fresh-water area of the north-
eastern States. The piranha consumes large quantities of food fish and
attacks people and livestock, often causing serious injuries or death,
The Bureau advised AID to finance the purchase of the chemical used
to eradicate the piranha and to furnish technical assistance that would
help improve the marketing and transportation of fish for the people
of northeastern Brazil.
. Cooperative survey of Pacific salmon.—At its mecting June 11, 1964,
In Portland, Oreg., the Pacific Salmon Inter-Agency Council studied
§tandardiza,tion of salmon statistics, identification of salmon from var-
lous rivers, collection of escapement estimates, a uniform interchange-
able system for automatic processing programming and analyzing data,
and the need for a careful economic study of the salmon resource. A
committee of fishery scientists from each member agency reviewed the
research by all agencies along the Pacific Coast and the status of the
resources in various management areas. Inventory reports have been
compiled of research programs, hatcheries, spawning channels, and pro-
tecting devices, such as screens and fishways. The Couneil has recom-
mended action to lessen water pollution in the Willamette River and to
reduce mortality of migrating salmon at dams and turbines.

The Council, formed in 1963, includes members from three Federal
agencies (Bureau of Commercial Fisheries, Burcau of Sport Fisheries
and Wildlife, and Corps of Engineers) and seven State agencies (Alaska
Department, of Fish and Game, California Department of Fish and
Game, Idsho Department of Fish and Game, Fish Commission of
Oregon, Oregon State Game Commission, Washington State Depart-
ment of Fisheries, and Washington State Department of Game).

Cooperation with States

The Bureau cooperates in its formal agreements with States through
the Atlantic States Marine Fisheries Commission and the Gulf States
arine Fisheries Commission. Such interstate commissions coordinate
the research efforts and conservation actions of the States involved in
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guch compacts. This coordinated action is based mainly on scientific
data provided by Bureau researchers.

The Bureau and all coastal and inland States that have commercial
fisheries have cooperative arrangements for collecting and compiling
fishery statistics.

Cooperation with City of Milwaukee

Following Bureau specifications and recommendations, officials of
Milwaukee, Wis,, had an air-bubble curtain constructed and installed
in the Milwaukee River to concentrate large quantities of alewives that
were migrating up the River. In past years dying and decayed fish had
accumulated along the shores of the River, creating unsanitary condi-
tions and a difficult problem of removal. The curtain is expected to
block the upstream run and lead the fish into an impoundment where
commercial fishermen can load and haul them to a newly constructed
fish meal plant in Milwaukee. The month-long tests of the curtain by
Bureau and Milwaukee officials were promising,

Cooperation with National, Regional, and Local Groups

The Bureau cooperates closely with a number of national, regional,
and local fishery and allied trade associations. This cooperation draws
upon nearly all research, development, and serviece functions of the
Bureau. The Bureau uses the professional talent and research facilities
of universities, State agencies, trade associations, and private organi-
zations by contracting with such groups to supplement Government
research and service activities. Appendix D lists the organizations with
which the Bureau had research and development contracts and grants
in 1964.

Cooperative Guinea Undercurrent survey~—QOn the Bureau’s fishing
vessel Gerontmo in August and September 1964 Bureau scientists and
oceanographers from Lamont Geological Observatory, Columbia Uni-
versity, ecoperatively made direct current measurements in the Gulf
of Guinea. Subsurface drogues revealed that the Guinea Undercurrent
extends along the West Coast of Africa, at least from long. 8° W. to
about the Greenwich meridian and offshore (south) to about lat. 0°30°
N. Preliminary analyses of current meter data show the Undercurrent
at depths in excess of 1,640 feet with the maximum flow coinciding with
the core of maximum salinity (at about 164 to 229.60 feet). The mean
velocity computed from drogue stations along long. 8° W, was 0.4 kn,
Finding the Guinea Undercurrent confirmed the hypothesis of Bureau
scientists that there is a previously unreported subsurface current in
the eastern tropical Atlantic Ocean.
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Organization, Employment, Budget, and Physical
Properties

Organization

In 1964 there were no organizational changes in the Headquarters
Office in Washington, D.C., of the Bureau. The field organization of
the Bureau, however, was revised by redistributing the western States
between two regions. Region 1, redesignated Pacific Northwest Region,
retains the States of Washington, Oregon, Idaho, Montana, and Wyo-
ming. The new Region 6, designated Pacific Southwest Region, takes
over the States of California, Nevada, Utah, Arizona, Colorado, and
New Mexico. A chart of the Bureau's organization as of December 31,
1964, is shown in figure 1, and a map of the six regional and one area
offices as of December 31, 1964, and the territory under each is shown
in the frontispiece.

Employment

The total employment for the Bureau averaged 2,165 throughout
calendar year 1964. Of this total average, 1,822 were permanent and
343 were seasonal employeces. The peak cmployment for 1964 was
reported at the end of July, at which time the staff consisted of 1,822
permanent and 585 seasonal employees, making a total of 2,407, The
variations in the number of employees throughout 1964 and the relation
between the total number and the number of permanent employees and
seasonal, or temporary, employces are shown in figure ‘2.

Bureau employees fall generally into four broad categories, Of the
total of 1,976 full-time employces reported as of October 31, 1964,
884 were classified in about 43 professional and technical serics; 254
in 12 subprofessional scries; 463 in 34 administrative and elerical
scries; and 375 were in positions, the pay of which is determined outside
the Classification Act (166 vessel positions, 209 other). Figure 3 shows
the grade structures for the professional and technical series, subprofes-
sional series, and the clerical and administrative series and the number
of employees in each grade for these three classifications as of October
31, 1964.

Budget

For the fiscal year 1964, $35.8 million were available to carry out
the Bureau’s program (app. E). Of this amount, $27.7 million were
from annual appropriations; $5.3 million from Public Law 466 (known.
as the Saltonstall-Kennedy Act) funds; $0.8 million made available to
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Fioure 3.—Distribution by grade of professional and technical, subprofessional,
and clerical and administrative employees, Bureau of Commercial Fisheries,

October 31, 1064,



REPORT FOR CALENDAR YEAR 1964 49

the Bureau by the Great Lakes Fishery Commission; and $0.6 million
from members of the fishing industry for inspection and grading of
fishery products.

Figure 4 shows the available funds to carry out the Bureau's pro-
gram for each year from 1957 to 1964.

Physical Properties

Field laboratories and stations, vessels, and installations on the
Pribilof Islands are the principal properties of the Bureau (app. F).
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In fiscal year 1964, replacement and improvement of Bureau facilities
continued and new projects for construction were begun or were
planned. In fiscal year 1964, there were 25 large laboratories and instal-
lations, 73 smaller stations and offices, and 28 vessels of 40 feet and
longer. Figures 5, 6, and 7 show the Bureau’s principal fishery biologi-
cal research laboratories, and figure 8 shows the principal exploratory
fishing and gear research and technological laboratories.

Three laboratories were under construction in 1964, and one of these
was completed and dedicated in October. The new laboratory is in La
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Figure 5~Bureau of Commercial Fisheries biological laboratories, Pacific, 1964.
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LABORATORY
HEADQUARTERED
IN FEDERAL BUILDING

)

Fioure 8.—Bureau of Commercial Fisheries biological laboratories, Middle and
South Atlantic and Gulf Coast, 1964.

Jolla, Calif., within the campus area of the University of California at
San Diego. It is a fishery-oceanographic center suited to carry out
the provisions of the National Oceanographic Program. It cost $2.2
million and provides facilities for investigations of genetics, survival,
behavior, distribution, movements, and abundances of tunas, sardines,
and associated species. Construction of the second biological laboratory
in Seattle, Wash., was nearing completion in late 1964. It will provide
space and improved scientific facilities for oceanographic research and
biological research on stocks of marine and anadromous fishes of the
North Pacific Ocean and for the national program for research on fish
passage problems. Construction of the third laboratory, the radio-
biological research laboratory at Beaufort, N.C., was begun. It will
replace a temporary wooden building used for the past 10 years. The
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new building will have facilities for handling atomic materials in con-
nection with the radiobiological program.

Three contracts for constructing research laboratories were given.
One contract was for a $1,308,830 research laboratory at Ann Arbor,
Mich., on the north campus of the University of Michigan. This lab-
oratory will house the biological and technical staff for this area, who
are using temporary quarters. The other contracts were for the design
of a Shellfish Research Center in Milford, Conn., and a Biological
Laboratory in Miami, Fla., authorized by Congress. The Shellfish
Research Center is for basic research on physiology and ecology of
commercial shellfish and methods for artificial culture of shellfish. The
laboratory at Miami will house the research facility for Investigations
of the Tropical Atlantic which is now in the Bureau’s Biological Lab-
oratory, Washington, D.C.
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Figure 7—Bureau of Commercial Fisheries biological laboratories, North Atlantic
and Great Lakes, 1964,



REPORT FOR CALENDAR YEAR 1964 53

AE A

College Park -7
TECHNOLOGICAL LABORATORY,

COLLEGE PARK, MARYLAND o
Ketohikan

TECHNOLOGICAL. LABORATORY,
KETCHIKAN, ALABKA

Gloucester
TECHNOLOGICAL LABORATORY

== 1
Hi | W
s:r‘uu:su SR LHLEY

EXPLORATORY FISHING BASE ¢
GLOUCESTER. MASSACHUBETTS

Pasocagoula

TECHNOLOGICAL LABORATORY,
BIOLOGICAL LABORATORY, &

EXPLORATORY FIBHING BASE,
EXPLORATOR
TORY FIBHING BABE & TECHNOLOGICAL LABORATORY, SEATTLE. WASHINGTON

PABSCAGOULA, MISBISSIPP(

Troure 8.—Bureau of Commercial Fisheries exploratory fishing and gear research
and technological laboratories, 1964.

Improvements or additions to existing installations were made or
are under way. Rehabilitation of the lighthouse and dock at St. Simons
Island, Ga., to house an exploratory fishing and gear research station
was completed. Construction of dock facilities and a salt-water system
for the Bureau’s Biological Laboratory at Auke Bay, Alaska, begun
in December 1962, is nearing completion. :

The vessel construction programn also made good progress. The vessel
David Starr Jordan is under construction and is expected to be delivered
in the summer of 1965. This vessel is to replace the Black Douglas and
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will be used for oceanographic research in the eastern Pacific in conjunc-
tion with the Bureau’s Biological Laboratory at La Jolla.

Several contracts for designing vessels were given. The replacement
for the vessel Delaware was contracted for at a cost of $1,136,710. This
vessel is for exploratory fishery and gear research in the North Atlantie.
The design of the Galveston vessel is nearing completion and is ex-
pected to be advertised in fiscal year 1965. This vessel is planned for
inshore oceanographic research on the occurrence of red tide and the
movements and survival of young fishes, shrimp, and other marine
species. Another contract was for converting the Undaunted, a vessel
similar to the Geronimo. When converted, the Undaunted will be
assigned to the Tropical Atlantic Oceanography Investigations of the
Bureau's Biological Laboratory, Washington, D.C. The third contract
was for designing the Oregon replacement, a vessel attached to the
Bureau’s Exploratory Fishing Base, Pascagoula, Miss., and is expected
to be bid in fiscal year 1965. Other contracts were for designing a Great
Lakes hydrobiological vessel for the Bureau’s Biological Laboratory,
Ann Arbor, Mich.; an exploratory fishing vessel for the Alaska Region;
an inshore vessel for the Bureau’s Biological Laboratory, Boothbay
Harbot, Maine; a fishing gear research vessel to be based in Seattle;
and a vessel to replace the Mackinaw, which was lost while doing in-
shore research in Alaska.

No bids were received for constructing the North Pacific research
vessel, and a readvertisement will be issued in fiscal year 1965. This
vessel will permit all-season high-seas fishery and oceanographic re-
search in conjunction with the Bureau’s Biological Laboratory in Seattle.

The Bureau’s principal fishery research vessels are shown in figures
9 and 10,

Publications

Publications are the principal means by which the Bureau informs
the fishing industry and general public of continuing progress in its
biological, chemical, economic, engineering, marketing, and statistical
activities,

Because the Bureau’s activities are many and varied, its publications
interest several groups of people. Fifty percent of the papers deal with
statistics and, therefore, are of special interest to the fishing industry
and fishery research workers; 15 percent are for commercial and indus-
trial audiences; 30 percent are contributions to scientific knowledge,
particularly relating to fisheries; and the remaining 5 percent present
popular information for the general public, especially school children.

Exclusive of the Fishery Products Reports (6,159 p.), which the 7
Market News Service field offices issued five times a week, the Bureau
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Albatross IV

Fioure 9.—Bureau of Commercial Fisheries principal research vessels operating in
the Atlantic in 1964.

sponsored 815 publications (13,081 p.) in 1964. In the Fish and Wild-
life Service series 544 reports (10,336 p.) were published. The remain-
ing 271 papers (2,745 p.) appear in non-Service technical and trade
journals. Bureau employees wrote most of the papers; employees of
research institutions under contract to the Bureau and unpaid collabo-
rators wrote the others.

Appendix G of this report describes the Bureau’s series of publications
and partly lists the publications issued in 1964.
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Townsend Cromwell

CharlesH.Gilbert

Black Douglas

o ;.
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Fraure 10.—Bureau of Commercial Fisheries principal research vessele operating
in the Pacific in 1964.



Appendix A—Fisheries of the United States
A~1—Employment, fishing craft, and establishments, calendar years 1964 and 1963

1964 1963
Number Number
Persons employed:
Fighermen. ..o e 127,876 128,470
In fishery wholesaling and manufacturing establishments. 83,976 87,262
0T 211,851 216,722
Craft used:
Fishing:
Vessels (5-not tonaand over)...... ..o i i 11,808 11,028
Motor BoAtS. ... .. v i i s 60,045 62,000
Other boats. . ........ .. oo i i i i e 3,659 3,055
T 76,412 77.973
Fishing vessols, documentations issued and canceled:
First documentation. .. ......... i e 488 569
Redocumentation,,..............ccoi i s 15 21
Documents canceled.............. ... i e -~ 442 —~396
Net gain. ... ... 61 194
Fighery shore establishments:
Pacific Const BRLEs.... .. ........ccvviirer i i 600 593
Atlantic Coast and Gulf Btates...............ccooiviieviiiiinens 2,848 2,918
Great Iakes and Mississippi River Statea.......................... 656 667
HaWaTi. ... o e e 17 16
OB, .. e 4,121 4,104

A-2--U.S. catch of certain species, calendar years 1964, 1963, and record year

Species 1964 1963 Record catch
Million Million Million Million Year Million
Pounds Dollars Pounds Dollars Pounds
1,570 22 1,816 22 1062 2,348
352 56 204 49 1036 791
306 39 322 40 1050 3901
270 24 252 21 1964 270
212 70 240 70 1954 268
133 12 124 12 1929 204
129 12 125 12 1964 129
116 2 104 2 1937 317
04 2 03 2 1957 133
90 2 96 2 1952 147
89 4 108 5 19561 258
64 15 63 14 964 64
[} 28 58 27 1908* 152
42 2 43 2 1902 43
39 3 42 3 1880 204
39 3 42 3 1060 49
35 (] 46 7 1915 (iY4
31 20 30 17 19060 31
Magkerel, Pacific..,.......... 27 1 40 1 1035 147
Scallops, sea................. 17 9 20 [} 1961 27
Snapper, red................. 14 4 13 4 1002 28
Pollock..................... 13 1 15 1 1938 41
Bardine, Pacific. . ..... ... ... 13 1 7 (Y] 1936 1,502
Btriped bass................. 0 1 9 1 1061 0
Other........................ 1776 150 756 51 R
Total................ 44,641 4380 4,847 377

1 Does not include landings of tuna by U.8. vessels in Puerto Rico.

8 First year in which an oyster survey was made in all areas.
* Loss than §500,000. Y
¢ Preliminary,

57
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A-3.—Bummary of manufactured fishery products, by quantity and value, calendar
years 1964 and 1963

1964 1963
Item
Quantity Value Quantity Value
Packaged products, fresh and froren:
H Thousand | Thousand | Thousand | Thousand
Not breaded: Pounds Dollars Pounde Dollars
Fillets and luakl, raw:
Flounder.........o.ooovveiinnsne, 48,884 17,457 48,804 16,426
Groundﬂnh including ocean perch. . 75,168 24,286 83,419 26,408
alibut,..... . o e e 9,660 4,660 9,192 4,047
Other (lncludin whale ‘meat’ for
animal feeding)................. 36,130 13,688 84,128 12,085
Total. ..o ov e i inuiiianas 172,410 58,901 172,628 59,536
Breaded, raw and cooked:
BAOKS. . o« v oevvomeeeeircnine et 73,574 | 29,086 | 70,300 31,589
Fillets, portions and steaks............. 109,416 38,378 95,448 34,483
Bhellfish:
Not breaded:
Sheimp......covv it 98,989 80,892 96,020 81,299
Other.......cooovviviiiiiiiiiiiiiin., 115,018 90,508 98,358 79,817
Total.........coiiii i, 214,007 180,500 104,378 161,116
91,333 63,388 76,216 53,627
11,994 10,182 16,423 13,358
103,327 73,870 92,639 66,885
Specialties, fish and shellfish.................... 35,758 27,946 35,002 22,422
c " Total fresh and frozen............... 708,492 410,366 670,385 376,031
ne,
oo Fish and shellfish for human consumption:

LT £ WA 349,834 217,585 326,712 201,588
Balmon., .. ... e 180,441 95,761 158,163 87,063
Sardines:

Maine (sea herrmg) 20,259 7.584 37,800 13,244
438 1,030 2,568 686
48,187 6,760 57,395 7,603
63,485 19,146 62,6860 19,000
10,327 13,231 16,328 19,7383

11,486 7,450 14,483 8,10
10,303 887 7,167 621
42,354 21,583 45 581 22,784
Total for human consumption............ 742,114 391,026 728,937 381,320

Bait and animal food: .

nimalfood...........ov it 352,400 43,471 306,189 39,042

Salmoneggsforbait....................... 051 2,163 783 1,236
Total bait and animal foed............. 353,451 45,634 300,972 40,278
Totalcanned......................... 1,005,565 436,660 | 1,085,909 421,607

Cured fish and shellfish:
Snlted. 37,016 16,735 37,732 16,159
oked. . 27,213 ,732 29,470 30,066
Dned fish and shellfish, and lute fisk............. 11,291 1,316 11,612 2,039
Totaleured. .............oiiiiiinieiinnnes 65,5619 47,783 68,814 48,253

Industrial products:

Meal and serap. ... 470,604 28,039 511,814 30,235
0Oil body and llver ............................ 180,198 13,207 185,827 10,853
Fish and ized condensed fish.....[ 186,592 5662 | 214,804 6,763
My-ter shell lime and J)oultry b, .. 725,086 4915 | 797,168 5,480
arine pearl shell and mussel shell buttons....... 1634 1,277 2781 1,521
Other..... ..o e 16,721 |.......... 13,769
Total industrial products.....................|........., 60,0811 |.......... 08,601
Grand total. .......... .. ... i i 964,720 ).......... 914,492

1 Includes freeze~dried products.
8 Number of gross.
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A—4.—Foreign trade tn fishery products, by quantity and value, calendar years
1964 and 1963

1064 1063
Item
Quantity Value Quantity Value
Imports;
Edible: Thousand | Thousand | Thousand | Thousand
Fresh or frozen: Pounds Dollars Pounds Dollars
Fresh-water (not fillets)................ 86,175 12,612 37,320 12,986
Salt-water (not fillets).. .1 489,200 78,876 398,362 60,091
Groundfish and ocean peroh ﬂlle 246,569 57,548 281,768 50,328
Other fillets 738,554 28,126 68,860 23,772
hrimp. . e 151,168 104,385 150,138 101, 911
Lobaters:
Common...........ovvnes e 20,386 18,041 21,847 16,259
Splny. PP e 35,104 43,847 34,048 38 214
Beallops. ..ottt 16,108 8,491 18,342 6,306
c (:téher |hellﬂlh. [N 9,209 3,109 11,642 .477
an:
Anchovies,........ ........ e 5,807 4,131 4,171 2,529
Bonito n.nd yellowuil .................. 4,980 1,363 5,868 1,617
Balmon. ... ..o e 286 128 1,250 607
Sardines...............coiiiiiiinn 44,635 13,441 41,548 12,994
. 847 28,273 57,404 23,864
4,5 5,358 5,20 6,370
8,010 6,963 2,64 4,818
7,969 2,878 8,463 8,101
28,119 14,444 25,776 12 198
Cured:
Dried, pxokled or salted:
Cod addook, hake, pollock, and
ouak ........................... 41,399 9,368 48,920 9,457
Herring..................cooivt 27,208 3,880 25,801 3 580
Other..............coviviiiiien 3,082 1,086 2,878 922
Smoked or kippered................... 3,308 872 4,172 1,022
RO, e 1,788 748 5,855 1,500
Totaledible. ....................... 1,318,099 438,674 | 1,106,977 369,928
Nonedible:
Fish and marine animal oils 110,070 7,257 1 10 791 8,160
Fish meal and scrap . 1430 44,181 1378 37,039
Fish solubles. . ... .. . 5 366 17 494
AP PP 78765 |... .. ... 55,001
Total nonedible.............covvviii i ifiianiiann 180,369{.......... 100,784
Grand total imports, . ............... oo 564,248 [.......... 500,712
Exports of domestic products:
Edible: produe
Freshorfrosen......................contn 48,780 16,223 30,261 18,636
Canned:
) . 8,588 1,140 4,940 481
20,924 14,852 10,228 8,239
3,265 720 ,639 716
3,002 3,604 3,199 3,054
005 662 8,048 742
3,939 3,012 2,609 2,010
Totalcanned. ..........coovvvvvrennn 47,418 24,059 32,663 15,442
Cured............ ... it 2,015 1,118 063 711
Other, ...t 1,627 1,478 858 387
Totaledible. ...............c.covvvvinen 94,838 42,878 64,745 30,376
None it;lle d i nimal oill ' 151,469 18,008 262,342 15,636
Othersr. e o o L seso | n..| 10598
Total nonedible,..............ccoviiiiifiviiiaen 21,3286 |.......... 26,229
Grand total exports,..........coveriier b 64,204 |.......... 56,605

tIn thousand gallons.
# In thousand tons.



Appendix B—New Legislation

Commercial Fisheries Research and Development Act of 1964

16 US.C. 779-779g; 16 UB.C. 742c(e)

Authorizes the Secretary of the Interior to cooperate with the States through
their respective State agencies which regulate commercial fisheries in carrying out
projects designed for research on and development of the commercial fisheries
resources of the Nation. Puerto Rico, American Samoa, the Virgin Islands, and
Guam are treated as States. The Act contains four different authorizations.

Section 4(a) authorizes the appropriation of $5,000,000 annually for 5 years which
is to be apportioned annually among the States according to a formula based upon
the amount of commercial fishery activity in each State. The funds are to be
available for obligation for 2 years and if not used revert to the US. Treasury.
Projects approved under this subsection will be financed by the Federal Govern-
ment and by the State Government and the share of the Federal Government
cannot exceed 75 percent.

Section 4(b) authorizes the appropriation of $400,000 for each of the first 2 years
of the program and $650,000 for each of the last 3 years of the program. This
money is to be made available to the States in amgunts to be determined by the
Secretary for the purposes of the Act. The Secretary must give preference to
those States in which he determines there is a commercial fishery failure due to
a resource disaster arising from natural or undetermined causes. Under this sub-
section the money may be used for any purpose the Secretary determines to be
appropriate to restore the fishery affected by such failure or to prevent a similar
failure in the future. Projects approved under this subsection may be financed
entirely from Federal funds and the money appropriated is available until ex-
pended.

Section 4(c) authorizes the appropriation of $100,000 annually for 5 years. The
funds are to be made available to States in amounts to be determined by the
Secretary for developing a new commercial fishery. The funds are available for
1 year and projects approved under this subsection are to be financed entirely
from Federal funds.

The fourth authorization is contained in section 9 of the Act and is not related
to the preceding authorizations. The section amends section 4 of the Fish and
Wildlife Act of 1956 to permit the fishery loan fund established by that Act to
be used for loans to Alaska fishermen for charter of fishing vessels for temporary
replacement pending the repair or the permanent replacement of vessels damaged
or lost in the earthquake disaster of March 27, 1964. The charter loans are to be
repaid only from net profits of the operation of the chartered vessels after deduct-
ing a reagsonable amount for salary of the fishermen chartering the vessels. This
fourth authorization expires June 30, 1966.

78 Stat. 197; Public Law 88-309; Act of May 20, 1964.
80
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Medical Care for Fishing Vessel Owners
42 US.C. 249(a)(8)

Amends section 322 of the Public Health Service Act (42 U.S.C. 249) by adding
an additional class of persons entitled to medical, surgical, and dental treatment
and hospitalization without charge at hospitals and other stations of the Public
Health Service. Those added are: Persons who own vessels registered, enrolled,
or licensed under the maritime laws of the United States, who are engaged in com-
mercial fishing operations, and who accompany such vessels on such fishing oper-
ations, and a substantial part of whose services in connection with such fishing
operations are comparable to services performed by seamen employed on such
vessel or on vessels engaged in similar operations.

78 Stat. 398; Public Law 88-424; Act of August 13, 1964.

Prohibition of Fishing in United States Territorial Waters by Foreign—Flag Vessels
16 US.C. 10811085

Prohibits fishing in U.S. territorinl waters by foreign—flag vessels and provides
for enforcement of the prohibition and statutory penalties for violations. The law
also prohibits foreign-flag vessels from taking any Continental Shelf fishery re-
source which appertains to the United States. As defined in the Act, such resources
are limited to the sedentary species, that is to say, organisms which, at the harvest-
able stage, either are immobile on or under the seabed or are unable to move
except in constant physical contact with the scabed or the subsoil of the Con-
tinental Shelf. Exceptions are provided for either by international treaty or by
specific authority from the Secretary of the Treasury under certain conditions
after approval by the Secretaries of State and Interior and the individual State
concerned.

78 Stat. 194; Public Law 88-308; Act of May 20, 1964.

United States Fishing Fleet Improvement Act

46 U.8.C. 1401-1413

Amends the fishing vessel construction differential subsidy law (Public Law
86-516, 46 U.S.C. 1401~1413) which provided that no application could be accepted
after June 12, 1963, by extending the term of the law to June 30, 1969. In addi-
tion to extending the term of the law, the amendment raises the maximum subsidy
from 33% percent to 50 percent and eliminates the necessity for a finding of
injury from imports. The new law requires the vessel to be of advanced design,
which will enable it to operate in expanded areas, and to be cquipped with the
most modern gear available. Public hearings are to be held on each application
to determine that the vessel will not be operated in a fishery where such operation
would cause economic hardship to fishing vessel operators already operating in
that fishery.

78 Stat. 614; Public Law 88-498; Act of August 30, 1964,



Appendix C—Fisheries Loan Fund
C-1~Status of fisheries loan fund, June 30, 1964
Funds appropriated. .

Principal collected. .
Interest collected and acorued

Total 6OMEOUEA. . . - - oot ettt e o
L 177 7 R R R
All expenses to end of fiscal year 1964........... ... ... 1,635,877 ............
TLOBNB APPIOVEA. .. . s e oot e 16 585978 ............
b T 7Y R N 17,221,365
BAIANCE. « . o e ettt e e e e s 5,926,645

C—2—Cumulative totals, fiscal years 1963 and 1964, and totals, fiscal year 1964

Cumulative total
T otal fiscal year 1964

As of June 30, 1963 As of June 30, 1964

Number Amount Number Amount Number Amount
Applications received. 1,268 | $34,590,601 1,487 | 839,840,256 219 $5,240,655
Applications approved 673 15, 472 951 791 17,802,763 118 2 329 812
Applications declined 337 8,470.814 384 9,199,844 47
Applications ineligib 103 2,741,160 120 3,070 576 17 329 4(}9
Bemu processed...... .. 8 303,544 21 06,700 13 1, 108 156

C—3 —~Cumulative totals, fiscal years 1963 and 196/, and totals, fiscal year 1964

Cumulative total

Total fiscal year 1964
As of June 30, 1963 | As of June 30, 1964

Northeast: Number | Amount | Number | Amount Number | Amount
Applications received........ 315 i$10,135,031 349 (810,689,426 34 % 554,304
Cali (Appllcanons approved. ... ... 1656 | 4,499,337 183 | 4,805,777 18 300,440
alifornia:
Apphcahom received........ 184 | 10,440,750 206 | 12,606,320 22 2,164,570
gxcatlom approved. e 111 4,790,611 124 5,703,864 13 913,353
Gulf & Bouth Atlantic:
Appllcatlona received........ 314 | 7,949,568 334 | 8,353,092 20 408,524
&hcations approved....... 122 | 2,828, 1874 126 | 2,875,813 3 51,939
Pacific Northwest:
Applications received........ 223 | 3,854,802 268 | 4,604,649 45 739,747
Al l.(Km"\llcm,lona approved....... 138 2,216,702 181 2,628,492 23 411,790
aska:
Apphcanona received. . 174 1,441,691 268 | 2,796,611 04 1 354.920
pllcatlons approved. 110 845,739 170 1,488,029 60 642
Great Lakes:
pphca,uona received. . 34 384,780 38 408,289 4 23,500
ﬁ)plicntxona approved. 11 89,920 12 93,920 1 ,000
Hawal
Appl ications received........ 23 391,070 23 391,070 0 0
&)‘ ications approved....... 15 205,068 16 206,088 0 0
Puerto 00:
Applications received........ 1 2,000 1 2,000 0 0
Apphcs.uonl approved....... 1 1,800 1 1,800 0 0
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C—4.~Authorized use of loan proceeds, percentage by area
[From beginning of program through fiscal year 1964]
Debt payment | Improvementa Other

New England and Middle Atlantio..... 49 50 1
South Atlantic and Gulf.......... 67 31 2
California..................... 43 54 3
Pacific Northwest................... 34 65 1
Great Lakes............................... 32 68 0
Alaska. .. .. ... 16 83 1
Hawaii and Puerto Rico.......................... 46 50 4
Total........o v 44 54 2

C-5—Number of loan applications recetved monthly,

fiscal years 1967-64

1957 1958 1959 1860 1961 1962 1963 1964
July.......ooo oo, 17 9 15 8 19 ] 8
August,...............[........ 17 12 13 10 16 7 2
September. .. ..........0........ 14 10 9 7 18 11 21
Ootober................0........ 12 7 16 [} 14 13 14
November..............|........ 18 13 9 19 26 7 18
December.............. 88 11 13 16 21 14 8 16
January................ 16 14 10 16 18 29 5 12
February............... 41 18 12 27 26 18 12 13
March................. 40 22 16 28 13 19 11 18
Aprl........ ...l 22 22 14 13 18 16 12 48
BY . i 28 11 10 19 31 9 2 36
June,.................. 30 9 12 10 7 11 ] 19
Total 205 186 187 190 184 208 09 219

C-8.—Amounts applied for monthly, fiscal years 196764
1087 1058 1959 1960 1961 1062 1963 1964

$274,524 | $251,671 | $830,182 | $134,196 | $532,305 | $141,780 $136,704
931,110 363,000 234,466 275,972 297,614 223,021 11,718
607,851 385,817 465,610 176,781 438,773 117,243 233,864

204,635 62,53 305,150 105,005 145,443 132,107 243,21
375,683 183,589 124,905 428,011 206,877 144,267 296,660
160,670 331,502 108,161 425,078 182,876 275,415 350,103
520,323 153,501 344,197 203,782 907,619 68,100 | 1,087,030
305,318 115,000 554,425 668,798 108,612 111,670 | 1,001,800
862,325 185,069 608,063 692,766 300,089 119,470 194,815
336,888 180,871 226,542 426,483 321,438 102,661 830,502
642,028 185,869 | 1,003,874 877,990 86,911 23,000 560,175
224,052 281,080 343,372 216,160 262, 1927 132,444 85,007
Total.............. 10,787,208 | 5,445,004 | 2,668,971 | 5,328,946 | 4,718,050 | 4,059,254 | 1,501,178 | 5,240,655




Appendix D—Organizations With Which the Bureau Had Research
and Development Contracts and Grants in 1964

Organization Location
Alaska Department of Education ................... Juneau, Alaska
Alaska Department of Fish and Game ............... Juneau, Alaska
American Scientific Corporation ..................... Alexandria, Va.
Bio Dynamies, Inc. .....ovvriiniiiiiiineniiann,. Cambridge, Mass.
California Department of Fish and Game ........... Sacramento, Calif.
California, University of .........ccoviiiininvinna.. San Diego, Calif.
California, University of ............... e Berkeley, Calif.
Columbia University ...........coovviiviinnnvnninn. New York, N.Y.
Cornell University ........cooviiiriiiiiinnrrernnnn. Ithaca, N.Y.
Delaware, University of .......ccviviiiivrnninnnnn., Newark, Del.
Duke University ........ccocvvrieieriiiiineierennanns Durham, N.C.
Esso Research and Engineering Co. ................. Linden, N.J.
Fish Commission of Oregon ........oviiiveviinnnnn, Portland, Oreg.
George Washington University ...................... Washington, D.C.
Great Lakes Fishery Commission ................... Ann Arbor, Mich.
Hawaii, University of ........ccoveiiivniiniiini.., Honolulu, Hawaii
Hiram College .......ccoviiiiiiiviiiiiiiiiniianns, Hiram, Ohio
Idaho State Department of Fish and Game .......... Boise, Idaho
Idaho, University of ........... e ieen it eaas Moscow, Idaho
Towa State University ........ccviitiviieniinnnniann, Ames, Iowa
Johns Hopkins University ................cccconnn. Baltimore, Md.
Maryland, University of ..........cociiiiiniininn. College Park, Md.
Massachusetts Institute of Technology .............. Cambridge, Mass.
Massachusetts, University of ........................ Ambherst, Mass.
Miami, University of ............ccoiiiiiiiiiinnn.s Coral Gables, Fla.
Michigan, University of ........coiviieiiiniiniins, Ann Arbor, Mich.
National Fisheries Institute ................c.cvvirus. Washington, D.C.
North Carolina, University of ...........ccoovvunnnn Chapel Hill, N.C.
North Dakota State University ..................... Targo, N.Dak.
Oregon State University ......c..vvvviiriieiinnnnnnn, Corvallis, Oreg.
Oyster Institute of North America .................. Sayville, Long Island, N.Y.
Pennsylvania Fish Commission ..............co00.t. Harrisburg, Pa.
Pennsylvania State University ..............ccou.ne. University Park, Pa.
Pennsylvania, University of ..............ovivvinat, Philadelphia, Pa.
Philadelphia General Hospital ............coc0vvuns. Philadelphia, Pa.
Puerto Rico, University of ........ccovveiviinnnnnnn. Mayaguez, PR,
Rhode Island, University of ..........ccovvviivnnnn. Kingston, R.I.
Rutgers University .........c.ccvvvviieinerenannn.. New Brunswick, N.J.
Straza Industries ...........cccevevieievireeieneenns El Cajon, Calif.
Texas A. and M. University .......cvvvivvineenrnnns College Station, Tex.
Trenton Junior College .........cccvivuvineneniinnns Trenton, N.J.
United States Testing Company ...............v.... Hoboken, N.J.
Virginia, University of ......cvviiiiiinriirenenneenes Gloucester Point, Va.
Washington State Department of Fisheries .......... Olympia, Wash,
Washington State Department of Game ............. Olympia, Wash.
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Organization Location

Washington, University of (Department of

FConomies) ....c.ovuiiiiarerarisariiotisnassencans Seattle, Wash.
Washington, University of (Fisheries Research

Institute) ....ovvvrnviiiiiiiiiiiiiiiiieriiierienes Seattle, Wash.
Wisconsin, University of ........cciiiieiniivirrinnes Madison, Wis.

Woods Hole Oceanographic Institution .............. Woods Hole, Mass.



Appendix E—Budget for Fiscal Year 1964

Appropriations Other funds
A Manage- Payment
Function ment and | Special Construc- | General | Adminis- | to Alaska | Fishery
investiga- | foreign | Construc- tion of adminis- | tration of from promo- |Contributed|Reimburse-| Total
tions of | currency tion fishing trative Pribilof Pribilof tion and funds ments
resources vessels expenses Islands Islands develop-
receipts ment!
Thousand | Thousand | Thousand | Thousand | Thousand ﬂlh)auaami Thousand | Thousand | Thousand | Thousand | Thousand
Dollars Dollars Dollars Dollars Dollars ollars Dollars Dollars Dollars Dollars Dollars
Management........ . ............ 393 ... e e 393
Marketing and technology........... 4,099 125 .o o 2,101 591 529 7,445
Research. ... ....................... 9,712 175 .o 2,563 867 510 13,827
Research on fish migration over dams. 1,497 ..o e 250 |.......... 1 1,856
Fishing vessel mortgage insurance..... 322 S e e I O S 42
Columbia River fishery facilities. ... .. 2,000 |.......... L2 2 O O 105 3,183
Construction of fishery facilities.......J.........[.......... 4112 | e e 4,112
Construction of fishing vessels.. ... ... ... ... ... ... ] ... ... .. T30 | oo e 750
Gene! inistrative services... ... ...........J..ooo oo oo oo 653 |......... |l 392 38 23 1,106
Administration of Pribilof Islands.... .{......... | ... oo 2178 Lo 60 2,238
Fursealresearch.. ... ... ... .. .. | .. .. oo o 200 ). ... 3 29,
Pa, nt to Alaska from Pribilof
slandsreceipts.............. ... f oo e 589 ..o 589
Fisheries Advisory Committee........|......... .| .. oo oo 36 | e 36
Total........................ 17,833 300 5,100 750 653 2,468 589 5.342 * 1,496 31,339 35,870

1 Funds made available under Public Law 466, 83d Cong. (known as the Saltonstall-Kennedy Act of 1954).

2 Includes $757,000 from Great Lakes Fishery Commission and $553,000 for inspection and grading fishery produc

3 Reimbursements include funds from the following: $573,000 AEC; $331,000 Bureau of Sport Fisheries and “ﬂdhfe, $102,000 Corps of Engineers; $102,000 AID;
$70,000 CIA; $39,000 State of Washington; $47,000 Japan and Canada.



Appendix F—Physical Properties

F-1.—Principal laboratories and installations, calendar year 1964

e Gross
T.ocation Type Principal use valua-
tion !
Alaska:
Auke Bay............. Biological Laboratory....... Biological research....... ... $436,000
Juneau............... Exglomtory Fighing and | Exploratory ﬁahini; and gear
car Research Base, ware- research, vessel mainte- 2 145,000
house and shops. nance, loans and grants.
Ketchikan. ... ....... . Technological Laboratory.. | Technological research. ... .. 195,000
Pribilof Islands..... ... Tfur seal processing facilities | Management of Alaska fur | 2,912,000
and native villages. seals.
California:
Tladolla.............. Biological Laboratory.... ... Biological research.......... Q)]

San Diego..........., coodosa oo odoL ¥
Stanford.............. cedol 0. e 3
Conneoticut, Milford.......|....do..................... cdoa o 92,000

District of Columbia:
Navy Yard Annex. ..., coedo oo do....ooo i Q]
- ﬂg.s. National Museum,| Ichthyological Laboratory do ®)
orida:
Gulf Breege, .. ........ Biological Laboratory....... oado. 62,000
8t. Petersburg Beach...| Office of Loans and Grants Loans and grants, .......... (';
Georgia, Brunswick........ Biological Laboratory. ... ... Biological research...... ..., @
Hawaii, Honolulu........ . coodos Biological research, loana 315,000
. and grants, statistics,
Maine, Boothbay Harbor,..{....do..................... Biological research..........| 211,000
Maryland:
College Park.......... Technological laboratory.. | Technological research, home 84,000
economics,
Oxford................ Biologioal Laboratory..... .. Biological research, statis- 207,000
tion,
Maussachusetts:
Boston............... Office of Loans and Grants. . | Loans and grants........... Q)
Gloucester. ., ......... Technological Laberatory.. | Technological research, fish- 334,000
ery products inspection,
Do..... Exploratory Fishing and | Exploratory fishing and gear 65,000
oar Research Base. _research.
. Woods Hole........... Biological Laboratory..... .. Biologioal research... ... so.e| 1,020,000
Michigan, Ann Arbor.......| Biological Laboratory, Tech- | Biological and technological O}
nological Station, Explora- research, exploratory fish-
tory Fishing and Gear ing un_(i gear resoarch,
Research Station. marketing  dovelopment,
. atatistios,
Mibssissippi, Pascagoula. . . ... Exglomtory Fishing and | FExploratory fishing and gear 370,000
ear Resoarch Base, Tech-|  research, market develop-
nological Laboratory. ment, biological and tech-
nological research.
North Carolina, Beaufort, . . |Biological Laboratory. .. .... Biological research, statistios 505,000
Texas, Galveston. ... ... .. dOv. v v Biological research.......... 351,000
Washington, Seattle........ Biological and technological 1 142,000

Puerto Rico, Mayagues. .. ..

,...do

Biological Laboratories,
Tec%noloxioal l.aboratory
Exploratory Fishing and
Gear Research Base, dock
and warehouse,

Technologiocal Laboratory. .

research, exploratory fish-
ing  an ear research,
Pribilof Islands supply,
fishery products inspec-
tion.

On_ loan to University of
Puerto Rico.

1 Figures shown are original acquisition or construction costs.
9 Inntallations at this Jocation are both owned and leased by Bureau of Commercial Fisheries.

® Installation not owned by Bureau of Commercial Fisheries. Includes property held under leases,
cooperative agreements, and use permits.

67



68

F-2~—Minor field research stations,

market news offices,

BUREAU OF COMMERCIAL FISHERIES

exploratory fishing

stations, market development o,f]ices, and statistical offices, calendar year 196

L. Gross
Location Type Principal use valua-
tion !
Alabama, Bayou l.aBatre,..| Statistical and Market News | Statistics and market news
Field Office. reporting, )
Alaska:

Brooks Lake.......... Field Research Station. .. ... Biological research....... ... $44,000

Juneau............... Statistical Field Office..... .. Statisties. ................. ¢

Karluk Lake.......... Fleld Research Station. .. ... Biological research 27,000

Kasitsna Ba Aovodooo oo cdo. L 12,000

Little Port alt,er ..... sdoo. Lol Cdo Ll 158,000

Olsen Bay. cooeeedoa oo cdoo o ,00

8t. Paul Island. ... ... coedoa cdoo o

Traitors Cove......... coadoa oo cdos 8,000

California: X X
Mill Creek............ Field Research Station. .....| Biological research.. . 29,000
San Pedro.............| Market News and Statistics | Market news and statistics )
Office. reporting.

San Francisco......... Marketing Office. . .| Marketing........... ... .. ?)

Terminal Island....... Marketing Office and Tech- Technological rescarch, fish- ?)

nological Station. ery products inspection.

Tiburon.............. Field Research 8tation. .. ... Biological research.......... ()

Florida:
Apslachicola.......... Statistical and Market News | Btatistics and market news @
F 1eld ice. rt(a{)orting

Fort Myers, .........0....do...................|...do................ ..., é’)

Green Cove Springs. . .. l‘leld Research Station, ,.... Biological research .. . 2;

Key West............. Statlsucal und Market News | Statistics and market news @

Field O reporting.

Miami................ Sta.tmncal Fleld Office.. ..... Stuustifs and biological re- ®*
search.

Panamsa City.......... Txglomtory Fishing and | Exploratory fishing and gear (O]

ear Research Station, research,

8t. Petersburg Beach...| Field Research 8tation and | Biological research, fishery ®

Fishery Products Inspec- Kmducts inspection, mar-
tion Office. eting
Tampa............... Btatistical and Market News | Statistics and markot news *
Field Office. reporting.
Georgia: R

Atlanta............ ... Marketing Office. Marketing................. Q]

Brunswick............ Statistical Field Office. . .| Statistica. .., .............. 5’)

8t. Simons Island...... Exploratory Fishing Station. . Exploratory fishing and gear O]
research.

Idaho:
Boise................. Tleld Research Station. .. ... Biological research. . ()
Weiser................ oodoa oo codoo oo *)
Ilinois:
Chicago.............. Market News Office, Fishery arket news reporting, figh- *)
Products Ingpection Office. products inspection.
Do............... Marketing Office. .......... Mur eting................. ®
Louisiana: . -
Empire. . Statistical Field Office.......| Statistics. ................. *
Houma.. Statistical and Market News | Btatistics and market news (O]
Field Office. r(gwrtink.
Morgan City. odoa ...do.. 2’)
New Orleans. . Market News Office, Btatis- ..do.. 1)
tieal Field Office, .
M . Port Bulphur. .. Statistical Field Office....... Statisties. .. ............... *)
aine:

Portland..............[ Field Office................ Statistics, market news, bio- Q]
louicnl research

Rockland............. ....do Q]

West Boothbay Harbor. | Statistical Field Office. ... . (O]

Maryland: .

Baltimore........... .. M;t‘rket News Office, Mar- Mslx‘rket. news reporting, mar- ®

eting.

Salisbury............. Statlstlcul Field Office....... Statistics. ................. ®

Massachusetts: i

Boston............... Market News Office, Mar- | Market news reporting, sta- @

keting tistics, marketing,

Gloucester. ........... Field Ofﬁces ................ Statistics, biological re- ®)
search, market news, fish-
ery products inspection,

New Bedford..........| Field Office. ............... Statistics , biological re- (&)
search, market news re- '
porting.

Provincetown......... .| Btatistical Field Office..... .. Btatistics, market news re- ®

Bee footnotes at end of table.

porting.
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F-2—Minor field research stations, market news offices, exploratory fishing stations,
market development offices, and statlistical offices, calendar year 1964—Continued

_ Gross
Location Type Principal use valua-
tion !
Michigan:

Hammond Bay........ Field Research Station .. ... | Biological research....... . .. )

Ludington............|[..... do.ovovov i do..ooviiiii i ga)

Marquette............0..... do....... .o do. oo, )

. Northville.............[..... do......ooo dooeviiiiini (2)
Mississippi:

Ocean Springa. .. .. Btatistical Field Office...... .| Statistica and market nows )

reporting.

Pascagoula, . ...| Field Research Station. .. ... Biological research, marketing, O]
New Jersey, Toms River....| Statistical Field Office....... Statisties. ... .00l @
New York:

Bayport..............|....doc. .o doocooooiioii i )

New York City.. .. Mnrkot News Office, Mar- | Market news reporting, wmar- )

keting, Fishery Products keting, fishery productain-
Inspection Office. spection,
Ohio: X
Cleveland,............| Marketing Office............| Marketing................. (3
Sandusky............. Field Research Station. .. ... Biological rescarch...... ... . ®
Oregon:
Eugene...............[..... doo...ooon o dooooooviiii i *
Portland..............[..... do..oovivii i L 1 TN ™
Rhode Island: R .
Point Judith.......... Field Station............... Statistics, biological research. (?;
Warren............... Statistical Field Office....... Statisties. . ... o0 [
South Carolina, Charleston. .|... .. LS Y I dooooooonn ®
Texaa:
Aransas Pass....... ... Market News and Statistical | Statistics and market nows. . O]
Field Office.

Brownsville. . ......... Market News and Statistical | Statistics and market news, @
Field Office, Fishery Prod- fishery products inspoc-
uocts Inspnctmn Office. tion.

Dallas................ Marketing Office. ...| Marketing................. )

Precport. . Statistical Field Oftice. ... . Statistics. .. ... ... (O]

Galveston Murket News and Statisticul | Statistics and market news.. (O]

Field Office. .

Port Arthur...........|..... do... ... do. ... Q]

. PortIssbel........... .|..... do ..o do.iiiii ®
Virginia: ,

Franklin City....... .. Field Research Stution. Biological research, R *)

Hampton, . ....... Market News Office. Market nows roportmg ...... )

Portsmouth. Statistical Field Offico Statiaties. ................. )

Weens............... . [..... do.. .o do...oo i O
Washington:

North Bmmo\lllc Field Research Station. .| Biological research. . . *

Seattle. ... . Murket Nows and Stutistical | Market nows rnport.mn. sta- *)

Office. tisties, loans and grants.
Do...............| Marketing Office............| Marketing................. (O]
Wisconsin: . 2
Aghland Tield Research Station. . . Hiolpm'cul rescarch.......... (“)
La Crosse Statistical Field Office...... .| Statistics.................. %)

1 Figures shown are original acquisition or construction costs.

2 Installation not owned by Burenu of Commercial Fisheries.

cno;l)erauve agreements, and

use permits.

Includes property held under lcascs,

nstallations at this location are both owned and lensed by Bureau of Commercial Fisheries.
4 Included in Pribilof Islands,

F-3.—Bureau of Commercial Fisheries vessel fleet, calendar year 1964

Name of vessel

Home port

IFSR-791

Albatross IV .,
088,

Geo. B, Kelee....| Seattle, Wash. . ‘ 170 | 1944

Seattle, Wash ., ..

Woods Hole,

to  the

aceano-

investi-

Length| Year (Costoresti-| Horse- .
(feot) | built muwd value| power Mission
222| 1054 $2,200,000 | 1,500 | Transportation of supplies
and  personnel
Pribilof lslands fur secal
atations.
187 | 18062 | 2,000,000 | 1,100 | Fishery and biological re-
senrch  studios;
graphic studies in Atlan-
tic waters.
805,000 | 1,000 | High-sens salmon
gation and oceanography.
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F-3.—Bureau of Commercial Fisheries vessel fleet, calendar year 1964—Continued

Name of vessel

Home port

Length
(feet)

Year
built

Cost or esti-
|Imated value

Horse-
power

Miassion

Townsend Crom-
wel

Black Douglas. ..

Delaware........

Geronimo. . .. ...
Undaunted......

Charles H.
Gilbert.

Oregon..........
John N, Cobb. ..

Murre II........

John R, .
Manning.

Geo. M, Bowers.

Kaho...........

Rorqual.........

T-19............

Phalarope II.. ...
Sockeye.........

Honolulu,
Hawaii

8an Diego, Calif..

Gloucester,
Mass.
Washington,
D.C.
Washington,
D.C.
Honoluly,
Hawaii
Pascagoula,
Miss.

Seattle, Wash. ...

Juneau, Alaska. ..

Panama City. Fla.
Saugatuck, Mich.

Gloucester, Mass.

South Carolina. .,

Baugatuck, Mich.

Juneau, Alaska. ..
Sandusky, Ohio..

Asbland, Wis.. ...

Mitford, Connm....
Oxford, Md......

8t, Petersburg. ...
Beach, Fla,
North Carolina. ..

Boothbay Harbor,
Maine,
King 8almon,
aska.
Beaufort, N.C....

158

162

147

143
143
123

100

93

86

73
85
64
64
60
58
63

52

50
48

43
43
40
40
40

1963

1926

1937

1944
1944
1952

1950
1950

1943

1950

1956
1961

1940
1931

1946

1961
1941

1054
1942
1932
1946
1034

$1,049,035

75,000

302,473

1,000,000
1,000,000
409,800

300,000

235,392

64,000

181,600

93,800
85,000
187,000
187,000
85,000
19,000
3,666

81,000

45,840

6,500

24,600
28,000

8,000
11,260
15,000

800

326

735

1,850

1,850
640

500

115

136
170

170

140

82

Pacific oceanography; tuna
biology, behavior, and
distribution,

Biology, distribution, spawn-
ing of the Pacific ssrdine;
abundance and life history
studies of other commer-
cial species,

Exploratory fishing and bio-
logical studies on the
roundfishes and sea scal-
ops; gear research,

Fishery oceanographic re-
search.

Fishery-oceanographic
search.

Pacific oceanography; tuna
biology, ~behavior, and
distribution.

Ex%lomcory fishin,
shrimp, tuna, and other
potentially commercial
species; gear remearch,

Exploratory  fishing  for
pelagic and bottom fish,
shrimp and crabs; gear
rescarch, .

Oceanographic studies in
coastal waters of South-
eastern Alaska with limited
use for servicing shore
facilities,

Bottom surveys for halibut:
patrol work; observations
on foreign fishing activi-
ties in Bering Bea.

Primarily gear research.

Exploratory fishing and gear
research  on  industrial
fishes, chubs, alewives,
sheepshead, gizzard shad,
and smelt,

Gear research and inshore
exploration on herring and
shellfish,

On_loan to State of South
Carolina,

Research on de?wuter fish
species, their distribution,
abundance, and ecology;
limnology.

Salmon and
search.

Studies on warm-water fishes
of Lake Erie; limnology;
pollution studies,

Research on deepwater fish
species, their distribution,
abundance, and ecology;
limnology.

Bhellfish research; oyater
and  clam propagation:
predator control,

Shellfish  research:
propagation and

| studies,

Estuarine investigations.

re-

for

herring re-

oyster
disease

On_loan to Btate of North
Carolina,
Clam and herring studies.

Salmon research work.

Research on shellfish, striped
ass, and other coastal
species;  collection  of
samples for radiobiological
studies,




Appendix G—TFish and Wildlife Service Publication Series and
a 1964 List of Publications by Bureau Personnel

The regular, established series of the Fish and Wildlife Service in which Bureau
of Commercial Fisheries publications appear are:

Fishery Bulletin.—Technical reports on scientific investigations of fishery biology.
The Bulletin of the United States Fish Commission was begun in 1881; it became
the Bulletin of the Bureau of Fisheries in 1904 and the Fishery Bulletin of the
Fish and Wildlife Service in 1941. Separates were issued as documents through
volume 46; the last document was No. 1103. Beginning with volume 47 in 1931
and continuing through volume 62 in 1963, each separate appeared as a numbered
bulletin. A new system began in 1963 with volume 63 in which papers are bound
together in a single issue of the bulletin instead of being issued individually.
Volume 63, nos. 2 and 3, and volume 64 (902 p.) were issued in 1964. Some
bulletins are for sale by the Superintendent of Documents, US. Government
Printing Office, Washington, D.C., 20402; they are distributed free to libraries and
to a limited number of scientific cooperators.

Fishery Industrial Research—Technical reports dealing with scientific investi-
gations of fishery technology, economics, exploratory fishing, and gear research.
Volume 2, no. 3 (81 p.) was published in 1964, They are distributed free to
libraries and to a limited number of scientific cooperators.

Special Scientific Report—Fisherics—Preliminary or progress reports and reports
on scientific investigations of restricted scope. Established as Special - Scientific
Reports in 1940, nos. 1 to 67 were issued from that date to 1949, when the new
series, Special Scientific Report—Iisheries, with new serial numbering, was started.
Twenty-five of these reports (1,301 p.) were published in 1964. They are dis-
tributed frec to libraries and cooperators on a limited mailing list.

Fishery Leaflet—Popular information on fishery subjects intended primarily
for use in correspondence, Twelve leaflets (126 p.) were published in 1964. They
are distributed free on request.

Circular~Popular and semitechnical publications of general and regional inter-
est intended to aid comservation and management. Fourteen circulars (488 p.)
were published in 1964. They have free, but limited distribution.

Data Report—Reports that include compilations of unanalyzed or partly
analyzed data collected during biological, limnological, or oceanographic investi-
gations. The reports are on 3- by B-inch microfiche cards, each of which has up
to 40 pages of material. The pages are reduced to one—eighteenth normal size;
consequently, they can be read only through a microscope, microfiche “reader,”
or any similar device for enlarging. The Data Report series is the first microfiche
series to be used for primary publication of scientific reports. Advantages of
microfiche over regular size reports are threefold. They occupy only about one-
hundredth as much space; they can be printed in a matter of weeks rather than
months; and for our distribution lists, the cost of printing and mailing is only
about one-tenth as much. Data Reports 1 through 7 (30 microfiche cards, 880 p.)
were issued in 1964. They arc distributed free to a restricted mailing list of
laboratories, libraries, State fishery agencies, research institutions, and research
scientists. [Full-size copy can be purchased.]

Fishery and Oceanography Translations—Subject~indexed lists of translations
that are available to fishery scientists and oceanographers; translations that are
in progress; translated tables of contents of important foreign and oceanographic
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journals; and abstracts of pertinent foreign scientific literature. Numbers 1, 2, and
3 (3 papers, 150 p.) were issued in 1964. Limited distribution is made to labo-
ratories, libraries, State fishery agencies, research institutions, and research scien-
tists.

Commercial Fisheries Abstracts—A monthly abstract of world literature (chiefly
English language) on fishery technology. Volume 17 in 1964 had 12 issues (336 p.).
They have free, but limited distribution.

Commercial Fisheries Review—A monthly periodical that features articles on
Bureau research and operations and trends and developments in the domestic and
foreign fisheries. Volume 26 in 1964 had 12 issues (1,436 p.). They are for sale by
the Superintendent of Documents, U.S. Government Printing Office, Washington,
D.C., 20402, Subscription price $6.50 a year; $2 additional for foreign mailing;
single copies 60 cents each. Index for volume 23 (1961) of the Commercial Fisheries
Review was issued also (66 p.).

Statistical Digest—Annual statistics with detailed tabulations relating to fishery
production, manufacture, and commerce. These succeeded the Administrative
Report series. One digest (468 p.) was published in 1964. Digests are for sale by
the Superintendent of Documents, U.S. Government Printing Office, Washmgton
D.C., 20402 ; some are distributed free to a limited mailing list.

Current Fishery Statistics—Current statistical information on fishery produc-
tion, manufacture, and domestic or foreign trade; issued monthly, quarterly, or
annually, by States, regions or larger units. In 1964 there were 230 monthly land-
ings reports (1,100 p.) for 19 States; 29 monthly reports of manufactured products
(126 p.); and 44 annual reports of sectional and State operating units, catch
statistics, manufactured products, and foreign trade (526 p.).

Fishery Products Report—Daily (5 times a week), monthly and annual data on
landings, receipts, supplies, prices, imports, movements of fish and fish products in
local areas; market conditions; and fishery developments in the United States and
foreign countries. Special Market News data reports also are issued sporadically.
Seven Market News Service field offices prepare and mail these free reports. Dur-
ing 1964 the 1,764 daily reports totaled 6,159 pages; the 96 monthly and 8 annual
reports, 1,697 pages; and the 7 supplementary reports, 90 pages.

Miscellaneous papers—Fifteen miscellaneous papers, totaling 563 pages, were
issued. Some were distributed to the fish processing industry, and others were
distributed to the mass news media, food brokers and distributors, agricultural
demonstration agents, and home economists.

A detailed list of publications of the Bureau of Commercial Fisheries and its
personnel or contractors or collaborators during 1964 follows. The articles are
listed by authors.

Publications !
AseaarLeN, C. E,, D. G. CaarMan, 8, V. Dororeky, S, G. Frporov, Fukuzo Nacasaxi,
G. C. Pixe, W. E. Ricker, V. B. ScHEFFER, AND Forp WILKE.
North Pacific Fur Seal Commission report on investigations from 1958 to
1961. Presented to the North Pacific Fur Seal Commission by the Stand-
ing Scientific Committee on 26 November 1962, xi - 21 p.
ALLeN, Hersert E.
Chemical characteristics of south—central Lake Huron. In Proec. 7th Conf,,
p. 45-63. Univ. Mich., Inst, Sci, Technol., Great Lakes Res. Div,, Publ. 11,

1 This list does not include Commercial Fisheries Abstracts, Current Fishery Statistics, und
Commercinl Fisheries Review, except n few articles for which the nuthors’ names are given,
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ALversoN, Dayron L,
Developing latent resources of the oceans. Fish. News Int. 3(2): 105, 107-108,
110, 112. ‘

ALvERsON, Dayton L., Aonzo T. Pruter, aNp Lapt L. RoNHOLT.
A study of demersal fishes and fisheries of the northeastern Pacific Ocean.
H. R. MacMillan Lectures in Fish.,, Univ, British Columbia Press, Van-
couver, B.C., 190 pn.

ALversoN, Dayron L., ANp NorMAN J, WILIMOVSKY.
Prospective developments in the harvesting of marine fishes. In Modern
fishing gear of the world 2: 583-589. Tishing News (Books) Ltd., London.

AmsrosE, Mary E,, Cuanres F, Lig, ANpD Frank T. PISKUR,
Comparison of the picric acid turbidity and Nessler tests with subjective
evaluations of quality of shrimp. U.S. Fish Wildl. Serv., Fish. Ind. Res.
2(3): 53-56.

AMmBrose, Mary E., anp D. G. SNYDER.
Pepsin digestibility: As an index of quality in fish meal: Part IB. Somc
studies in the USA. Fish. News Int. 3(3—4): 210, 212-213. '

Awas, RayMonp E,
Sockeye salmon scale studies. Int. N, Pac. Fish, Comm., Annu. Rep. 1963:
158-162.

ANDERSON, MARGARET L., AND MAYNARD A. STEINBERG.
Effect of lipid content on protein-sodium linolenate interaction in fish muscle
homogenates. J. Food Sci. 20(3): 327-330.

ANDERSON, WiLLIAM D, Jr.
Fishes of some South Carolina coastal plauin streams. Quart. J. Fla. Acad.
Sci. 27(1): 31-54.
New records of fishes for South Carolina, and the oceurrence of Chaetodipterus
faber in fresh water. Copeia 1964 (1): 243-244,

Note on “Conference on estuaries.” BioScience 14(7): 51-52.

AvusTIN, THOMAS S.
Equalant II, a mid-summer “photograph” of the oceanographic conditions,
tropical Atlantic Ocean. [Abstract.] Proc. Gulf Carib. Fish. Inst., 16th
Annu. Sess.: 142-143.
BaiLey, MerryLL M.
Age, growth, maturity, and sex composition of the American smelt, Osmerus
mordaz (Mitchill), of western Lake Supervior. Trans. Amer. Fish. Soc.
93(4): 382--395.
Baxxava, RicHARrD.
Abernathy spawning channel proves effective for reproduction of chum salmon.
Com. Fish. Rev, 26(12): 20-21,
Barmisr, Joun P.
Retention of radionuclides by the Atlantic crouker, Micropogon undulatus.
[Abstract.] Ass. Southeastern Biol,, Bull. 11(2): 39,
Barxvrey, RicHArp A.
Studies of ocean currents near the Hawaiian Islands., [Abstract.] Proc.
Hawniian Acad. Sci., 39th Annu. Mecet., 1063-64: 25-26,

The theoretical effectiveness of towed-net samplers as related to sampler size
and to swimming speed of organisms, J. Cons. 20(2): 146-157,
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BarkLEY, Ricuarp A., Bernarp M. Ito, anp Roserr P. Broww.
Releases and recoveries of drift bottles and cards in the central Pacific. US.
Fish Wildl, Serv., Spec. Sci, Rep. Fish. 492, iii 4 31 p.
BargerT, 1zADORE, AND FRANK J. HESTER.

Body temperature of yellowfin and skipjack tunas in relation to sea surface
temperature. Nature 203(4940): 96-97.

Barry, E. J.
Gulf fisheries (selected areas)-1963. U.S. Fish Wildl. Serv., Bur. Com. Fish.,
Ne'v Orleans Market News Serv., 44 p.
List of primary receivers of imported fishery products and byproducts at
Houston, Tex., 1964. U.S. Fish Wildl. Serv., Bur. Com. Fish., New Orleans
Market News Serv., 3 p.

List of primary receivers of imported fishery products and byproducts, New
Orleans, La., 1964. U.S. Fish Wildl. Serv., Bur. Com. Fish.,, New Orleans
Market News Serv., 4 p.

List of primary receivers of imported fishery products at Miami, Fla., 1964.
U.S. Fish Wildl. Serv., Bur. Com. Fish., New Orleans Market News Serv.,
5 p.

Baver, Ricuarp D., ANCEL M. JoHNsSON, AND VicTor B. SCHEFFER.
Eye lens weight and age in the fur seal. J. Wildl. Manage. 28(2): 374-376.
Bauer, Ricuarp D., RicHarp S. PETERsON, AND VicTorR B. SCHEFFER.

Age of northern fur scal at completion of its first molt, J. Mamm. 45(2):
299--300.

Beeron, ALFrep M., aND James W. MorreTr.

Lake Michigan chemical data, 1954-55, 1960-61. U.S. Fish Wildl. Serv., Data
Rep. 6, 3 microfiches (i + 102 p.).

Berry, Freperick H.

A hypomaxillary bone in Harengila (Pisces: Clupeidae). Pac. Sci. 18(4):
373-377.
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This is the 10th annual report to the Congress, as required by law,
of the operations of the Bureau of Commercial Fisheries under the pro-
visions of the Saltonstall-Kennedy Act of July 1, 1954 (68 Stat. 376,
15 US.C,, Sec. 713¢-3).

The Saltonstall-Kennedy Act authorized the transfer of funds (30
percent of the annual customs duties collected on imported fishery
products) from the Department of Agriculture to the Department of
the Interior to promote fishery marketing and research beneficial to
the domestic fishing industry. The Act also authorized the Secretary
of the Interior to appoint an industry advisory committee to advise
him on general fishery matters.-

The American Fisheries Advisory Committee was established in 1955
and is comprised of key fishing industry representatives who are ap-
pointed by the Secretary of the Interior to advise him on general fishery
matters. Meetings of the Committee are called at least once each year
by the Assistant Secretary for Fish and Wildlife, who is the Committee’s
permanent Chairman. The 17th meeting of the Committee was held in
Honolulu on January 22 to 25, 1964, and the 18th meeting in Gloucester,

Mass., on October 5 to 7, 1964.

A list of the Committee members in 1964 follows.

Ralph E. Carr, President
Mid-Central Fish Co.,
1656 Washington Street,
Kansas City, Mo. 64108
Chris Dahl
Kayler~Dahl Fish Co.,
Box 1092,
Petersburg, Alaska 99833
George J. Davidson
Boat Service Corp.,
Room #1, Administration Building,
TFish Pier,
Boston, Mass, 02100
J. Roy Duggan, President
King Shrimp Co., Inc,,
Post Office Box 899,
Brunswick, Ga. 31421
Ammon G. Dunton
Dunton, Mcl.eod & Simmons,
White Stone, Va, 32578
Milton T, Fillius
Westgate-California Corp.,
1995 Bay Front,
San Diego, Calif, 92113

Louis Fischer
Fischer Sea Toods,
Cocon, I'la. 32923

Ray H. Tull, President
Kishman Fish Co.,
Vermilion, Ohio 44089

H. R. Humphreys, Jr., President
Standard Products Co., Inc.,
Kilmarnock, Va. 22482

lLeon 8. Kenney, President
Pinellas Seafood Co.,
1533 Third Street, South,
St. Petersburg, Fla. 33701

18. Robert Kinney, President
Gorton's of Gloucester, Inc.,
327 Main Strect,
Gloucester, Mass. 01931

Thomas D. McGinnes, President
Virginia Seafoods, Inc,,
Trvington, Va. 22480

John 8. McGowan, President
Bumble Bee Seafoods, Ine.,
Astoria, Oreg. 97103

James McPhillips, Viee Chairman
Southern Industries Corp..
Post Office Box 1685,
Mobile, Ala. 36601
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John Mehos Einar Pedersen
Liberty Corporations, 8801 Golden Gardens Drive, N.W.,
Post Office Box 267, Seattle, Wash. 98100
7th & Wharf,
Galveston, Tex. 77560 Roy Prewitt
Arthur H, Mendonea, President American Fish Furmers Federation,
F. E. Booth Co., Inc,, Post Office Box 191,
3150 Third Street, Lonoke, Ark. 72086
San Francisco, Calif. 94124 . .
Anthony Nizetich, Director of Daniel H. Smith
Government and Industry Relations, Smith Brothers of Port Washington,
Star Kist Foods, Inc., 100 North Franklin Street,
Terminal Island, Calif. 93465 Port Washington, Wis. 53074

Chairman: Frank P. Briggs, Assistant Secretary for Fish and Wildlife
Executive Secretary: Robert D. Balkovie, Bureau of Commercial Fisheries

The following S-K funds have been available to the Bureau of Com-
mereial Fisheries since 1955:

Piscal year Amount of funds
0B85 . vttt ettt et $4.207,826
1056, . . ettt 4,321,403
1057 o ettt e 4,359,115
1 S 4,651,151
1059 . vttt 4,786,415
1960, . . e ettt e e 4,993,642
T 5,321,081
0 4,757,143
L2 PN 5,071,342
R 5,373,096

B L) o) ¢ 4,784 221

The Bureau uses S-K funds to carry out programs of research and
services to assist the fishing industry in stabilizing and increasing its
supply of raw materials, develop new and improved harvesting methods,
improve product quality, find new uses for marine products, and im-
prove the marketing structure of the fisheries. The programs of research
and services presented in this report are coordinated and integrated
with related programs financed by annually appropriated funds to
bring the best personnel and facilities to bear on diverse fishery prob-
lems. Marketing and home economics activities are financed entirely
with 8-K funds.

Each geographic region of the Nation has distinctive fishery re-
sources, the management of which requires specialized Bureau pro-
grams. For this reason, the Bureau of Commercial Fisheries is organ-
ized on a regional basis, and it is appropriate to present a summary
of progress on S-K programs in this fashion.
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Alaska

A great deal of study was made on bottomfish and salmon problems
in Alaska. Studies were made on juvenile chum and pink salmon, pink
salmon in estuaries of Southeastern Alaska and at Little Port Walter,
pink salmon spawning grounds in Prince William Sound after the earth-
quake, effects of logging on productivity of pink, salmon streams in
Southeastern Alaska, salmon ecology in small lake systems of South-
eastern Alaska, sockeye salmon in the Kvichak River watershed and
in the Nushagak system, and sockeye salmon growth and survival
studies. Other activities included technical advisory services to the
seafood industry. Details of these activities follow.

Bottomfish Study

Goals of the bottomfish studies are grouped under four categories:
(1) To determine the extent and density of commercially important fish
stocks in the Gulf of Alaska and Bering Sea, (2) to establish estimates
of these populations to refer to when the stocks are more heavily used
by the fisheries, (3) to measure the changes in stocks associated with
increased fishing pressure so that the fisheries may be intelligently man-
aged, and (4) to determine the environmental factors underlying geo-
graphic variation in fishery production and total potential for produc-
tion.

Computer systems are being designed for storing and analyzing data
on fish populations, production statistics, and the fish ecology of the
Gulf of Alaska and Bering Sea. Data inputs for this system include
published material on the fisheries and fish populations, unpublished
data sources, such as length-frequency distribution of commercial fishes
obtained by Bureau laboratory personnel who had tours of duty aboard
Japanese trawlers in the Gulf of Alaska, catch statistics furnished by
the Japanese Fishery Agency, data from the National Oceanographic
Data Center, and other miscellaneous reports on the fisheries or fishery
ecology of the regions. Development of these systems has required
fundamental research in several areas. Of most immediate importance
is the development of the mathematical technique for characterizing
fish populations by computer analysis. Techniques are being developed
also for the mathematical characterization of ecological factors, such
as depth of thermocline, current structure, turbulence, and bottom relief.
The principal components of the storage and analysis system for ana-
lyzing population factors and storing data have had trial runs with data
on yellowfin sole and cod. Results indicate that the systems are work-
able.
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Salmon

The Bureau made studies on the commercially important chum, pink,
and sockeye salmon.

Chum and Pink

Chum and pink salmon studies—Bureau biologists studied juvenile
chum and pink salmon from April through June as the fish migrated
through the inner bay of Traitors Cove. The outmigration of chum and
pink salmon fry from Traitors River was sampled by fishing two fry
migrant traps below the major spawning arcas. Juvenile salmon migrat-
ing through the inner bay were sampled with two floating fry traps, one
on each side of the bay. Surveys were made in April and June in the
inner and outer bays to determine the distribution of juvenile pink and
chum salmon.

Pink salmon estuary program.—Plans were completed for beginning
a full-scale pink salmon estuary program in the spring of 1964 in South-
eastern Alaska. The 57-foot M/V Heron was modified to make it suit-
able as a mobile research base. A 20-foot high-speed reconnaissance
vessel, Blueboat, is being used with the Heron to establish the distribu-
tion and behavior of major stocks of juvenile pink salmon in South-
castern Alaska between the time they leave the streams and the time
they enter the open ocean. Hydrographie instruments arc being used
on both vessels. The two vessels made six summer cruises, requiring 52
days and covering 4,000 miles.

Pink salmon investigation at Little Port Walter—Total fresh-water
survival (from potential egg deposition to {ry migration) of 1963 brood
year salmon in Sashin Creek was 19.6 percent for pink salmon and 4.7
percent for chum salmon. Fresh-water survival of pink salmon (20
brood years) has averaged 7 percent (range 0.2 to 23 percent) and of
chum salmon (21 brood years) 4 percent (range O to 14 percent). Sur-
vival of 1963 brood year pink salimon was among the highest observed,
whereas that of 1963 brood year chum salmon was near average. Sur-
vival varied among the portions of the spawning ground sampled, being
highest in the upstream steep gradient portion. Lowest survival oc-
curred in the portion where spawners were most dense and gradient was
lowest.

A graduate student continued laboratory and field studies of fine
particle movement in spawning beds. A streambed model performed
very well at the Bureau’s Biological Laboratory at Auke Bay, and
demonstrated the manner in which bed profile and hydraulic character-
istics of the stream influence the movement of fine particles. A new
field method of accurately measuring hydraulic gradient over short
distances uses standpipes and a manometer and is easily portable.
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Pink salmon spawning grounds tn Prince William Sound.—Changes
in stream elevations resulting from the March 27, 1964, Alaska earth-
quake produced drastic alterations in the physical environment of
Prince William Sound pink salmon spawning grounds. In 1964 the
Bureau'’s Biological Laboratory at Auke Bay completed a study of the
initial effects of the earthquake on spawning streams in the Sound.

The changes in land elevation and subsequent secondary effects
directly and adversely affected the most important spawning areas of
Prince William Sound—the intertidal streambeds. An average of 46
percent of the Prince William Sound pink salmon run spawns in the
intertidal stream channel in odd-numbered years and an average of 74
percent in even-numbered years. Elevations of 226 streams used by
about 75 percent of the total pink salmon population have been changed;
therefore, the earthquake, or its secondary effects, may have altered the
spawning habitats of about 37 percent of the odd-year pink salmon
runs and 56 percent of the even-year ones.

Intertidal studies under way since 1960 at the Bureau’s Rescarch
Station at Olsen Bay, which is located in an area that was uplifted 5
feet, provide a basis for evaluating changes in production caused by
the earthquake. To augment studies on the effects of the earthquake
at Olsen Creek, additional studies were made at the end of the spawn-
ing season in sections of present and former intertidal streambeds of
three additional streams.

The distribution of pink salmon spawning in intertidal areas in 1964
was similar to that of previous years at the same tide levels. Despite
uplift or subsidence of stream areas, pink salmon behavior was normal
in regard to intertidal use. Spawners did not “home” to former inter-
tidal areas of uplifted streams—now fresh-water areas—which previous
gencrations had used for spawning. The returning adults, instead, chose
the newly formed intertidal zone.

Subsidence has drowned former intertidal areas of some streams,
and, as a result, spawners have moved upstream to productive tide
levels. Subsidence has the net effect of shortening streams and remov-
ing the lower stream areas from production.

Streams in uplifted areas have not yet reached equilibrium, They are
degrading or cutting down the bottom and moving laterally as they
seek sea level. During floods, dissection of uplifted beach surfaces
forms new channels. In the three uplifted streams studied lateral shift-
ing or new channel formation or both is occurring. The number of eggs
lost from formation of new channels is unknown.

It is evident that the runs returning from the 1964 and perhaps the
1965 brood years will not be as large as they would have been had the
earthquake not occurred. Because a major portion of Prince William
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Sound streams is located in uplifted areas, mortalities of eggs and fry
are certain to be higher than average until the degrading process is
complete and streams have stabilized, and until stream action and
spawning activity of spawning salmon remove fine materials from
newly exposed spawning beds.

Pink salmon streams in Alaska.—The Northern Forest Experiment
Station of the U.S. Forest Service began studies to evaluate the effects
of logging on the productivity of salmon streams at Hollis, in South-
eastern Alaska, in 1949, and in 1956, FRI (Fishery Research Institute),
under contract to the Bureau, began a study of the biological aspects of
the effects of logging. Prior to the beginning of the FRI study little
was understood of how the environment influences the growth and de-
velopment of salmon eggs and larvae and causes their mortality. There
was still less understanding of the interrelation among spawning be-
havior, physical and biological attributes of the stream and spawning
bed, and mortality of salmon eggs and larvae. Research at Hollis has
provided substantial answers to these questions. The major causes of
mortality have been found to be superimposition of eggs, freezing, in-
adequate supplies of good quality intragravel water, and erosion caused
by floods. Changes in the environment of the stream caused by logging
have been found to be mainly the result of adding logging debris or
increased sedimentation. FRI has modified its original program to
include alterations caused by logging to stream bank vegetation and
stream ecology.

The Bureau’s laboratory at Auke Bay, the Alaska Department of
Fish and Game, and the Alaska Salmon Industry cooperatively eval-
uated the transplantation of adult pink salmon. Fish were transplanted
from Bear Harbor on Kuiu Island to Sashin Creek on Baranof Island
in late August. The even-year run of pink salmon to Sashin Creek has
been depressed since 1950—in 1962, only eight pink salmon entered
Sashin Creek to spawn. The virtual absence of a natural run of pink
salmon in the even year provides an opportunity to study the spawning
behavior of transplanted adults and survival of their progeny. The fish
released in Sashin Creek above the weir did not try to move down-
stream. Spawning occurred in September, mostly in the lower two-
thirds’ area of spawning ground. No dead unspawned females were
seen; bears killed a few unspawned males. The average number of eggs
retained by spawned-out females was only 11,

Sockeye
Auke Lake study.—The study of salmon ecology in small lake sys-

tems of Southeastern Alaska continued with the collection of pertinent
limnological data from the Auke Lake system and the completion of a
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geological history of the Auke Lake basin. The ice cover on Auke Lake
never exceeded 12 inches throughout the winter. Freezing conditions
relaxed in severity after the November period of low temperatures and
low flows, Estimates of the number of fry in the spring showed that the
survival rate was low, which was expected after the hard freeze in
November before the snow cover was adequate for insulation. A com-
plete estimate of the sockeye smolt outmigration was made for the first
time in the spring. By the end of August the run of over 5,400 sockeyes
had a potential deposition of 8.5 million eggs. Studies of both adults
and juveniles again show that the Auke Lake sockeyes spent 2 years
in the Lake before migrating to the ocean. In 1964 most of the females
had spent 3 years at sea, while almost half of the males had spent only
2 years there. Data on age, growth, and food habits of juvenile sock-
eye in the Lake were collected every 3 weeks.

Kuvichak system studies—FRI has studied sockeye salmon in the
Kvichak River watershed since 1947. Certain specific studies were
carried out in the 1964 field season. Carbon 14 and phytoplankton pig-
ment estimates of primary productivity were made at three stations in
Iliamna Lake (Kvichak system) during June, July, August, and Septem-
ber, 1964. The stations were near the Lake outlet, in midlake near
Iliamna village, and in the upper lake in Knutson Bay. In addition,
scientists measured pH, alkalinity, dissolved oxygen, temperature pro-
file, and Secchi disk light transmission. Water samples were taken from
24 stations in Iliamna Lake each month from June through September
for analysis of soluble and total phosphorus. Phosphorous samples were
drawn from the Newhalen, Kvichak, Copper, and Iliamna Rivers, Sam-
ples of sockeye smolts and prespawning and postspawning adults were
collected for analyzing content of total phosphorus and trace elements.
Four vertical 20-inch net samples of zooplankton were collected from
131 feet depth to surface at each of 42 stations in Iliamna Lake in
June, July, August, and September to assess zooplankton distribution.
Along with the zooplankton sampling, biologists made 174 bathythermo-
graph casts to assess the summer heat budget, pattern of summer heat-
ing, and thermostratification of Iliamna Lake.

As in past years, distribution of spawners was determined by aerial
surveys at about 2-week intervals from August 5 through late Septem-
ber. All areas were surveyed at least once at or near the peak spawning
period, and major areas were surveyed more than once.

Samples of spawning fish for age determination were obtained from 13
key spawning areas in the Kvichak system. Effort was made to obtain
100 lengths as well as otoliths and 40 scale samples from both sexes
from each area.
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A census was made to evaluate the personal-use catch of sockeye
salmon in the villages within the Kvichak system.

Nushagak system studies—The present study is a continuation of
an FRI research program on Nushagak system sockeye salmon begun
in 1946 and first supported by the Bureau in 1959. Emphasis of research
has been to determine what factors control sockeye salmon population
levels in the lakes of the Nushagak District. Biologists sampled adult
sockeye salmon on the spawning grounds to ascertain differences in age
composition and racial makeup among spawning colonies. Length
measurements, scales, and otoliths were taken from 5,295 spawned-out
sockeye salmon in selected spawning areas in the Wood River and
Tikchik lakes. Areas were selected on the basis of spawning area type,
importance, and continuity of available past records.

Two experiments were run to compare length measurements of live
and dead adult sockeye salmon. In the first experiment, fish were col-
lected by beach seine at Mosquite Point as they entered the Wood River
lakes. During the season, 102 fish were anesthetized, measured twice,
killed, and remeasured at intervals up to 36 hours after death to ap-
proximate conditions of fish in the canncries. The live measurements
correspond to those taken at the sampling stations as the fish enter the
lake systems.

Otoliths were also taken from the fish used in the Mosquito Point
measurement experiment. The purposes of this collection are to com-
pare the readability of otoliths taken from sockeye entering the lake
system with the readability of those collected from spawned-out sock-
eye, and to determine if the otoliths degenerate after the adults enter
fresh water.

The amount of food available to young sockeye salmon partly de-
pends on the rate of food production at the base of the food chain.
Measurements of primary production made in 1961 and 1962 indicated
that the primary productivity rate is very similar in various lakes of
the Wood River system. Measurement of primary productivity was
continued in Lake Aleknagik in 1963 and 1964 to obtain a measure of
annual variability: measurements were made by carbon 14 and chlo-
rophyll methods at two stations. Each station was sampled once a
month in July, August, and September. Alkalinity and pH were meas-
ured for water samples drawn at 5—- and 15-m. depths on each carbon 14
run. A temperature profile, a vertical plankton haul, and a Secchi disk
reading also were taken on each run. Daily weather data including
incident light were recorded throughout the summer.

Sockeye growth and survival studies—The March carthquake and
resultant tidal waves caused heavy damage to the Alaska Department
of Fish and Game’s Kitoi Bay Rescarch Station, ncar Kodiak. The
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hatchery building, with over a million sockeyc salmon fry, laboratory,
and office were washed away. Other buildings including the generator
shed were destroyed. Only the bunkhouse remained in usable condition.
Smolt and adult holding and sampling facilities were heavily damaged.

The Department altered its plans for the 1964 field season because
of the destruction of the research station and facilities. The fry intro-
duction that had been planned for the Jennifer Lakes was postponed
for a year. Some modification and reconstruction of smolt and adult
facilities were undertaken, and smolt and adult sampling and counting
were continued. The recovery of marked fish in the canneries was
carried on also as planned. Some plankton studics were continued,
although the experiments planned for the 1964 season to determine
feeding preferences and habits of juvenile salmon in the rearing lakes
were curtatled. Temporary living, storage, and laboratory facilities
were erccted and plans developed for rebuilding the station.

Contract Research

A substantial portion of the Federal rescarch effort on salmon is con-
tracted with 8K funds, primarily to FRI and to a lesser extent to the
Alaska Department of Fish and Game. Rescarch contracts with FRI
are for research on the sockeye runs of the Nushagak and Kvichak
systems in Bristol Bay and on the effects of logging on fish in streams
of Southeastern Alaska. The State of Alaska is determining the cffects
of removing predators and competitors from small lakes used by sock-
eye salmon and then stocking the lakes with various densities of sockeye
salmon,

Technical Advisory Services to Industry

Saltonstall-Kennedy funds have provided the services of a full-time
food technologist to provide technical advisory services to the Alaska
seafood industry.

Aldska shrimp processors keep their shrimp in ice before using a
machine pecler, but the need for this practice has not been demonstrated.
To study yicld and quality changes in shrimp processed after varying
periods of holding, a pilot experiment was made in cooperation with
the Alaska Department of Health and Welfare. Four thousand pounds
of pink shrimp were purchased from a shrimp boat about 12 hours after
capture. The shrimp were divided into four lots and stored in ice. One
lot was processed on each of the next four days to study changes in the
shrimp products produced. Conclusions of this preliminary experiment
indicate that “aging” improves machine peeling characteristics of
Alaska pink shrimp but only at the expense of other quality factors,
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{t would be desirable to develop alternate processing techniques that
would substitute some other procedure for the present holding.

Pacific

Progress was made on several problems. Efforts were made to deter-
mine the effect of processing on the quality of Dungeness crab and to
develop a grade standard for fresh, dressed halibut. Other studies were
made to obtain information for managing whale populations, to develop
markets, and to learn if hake will support a commercial fishery. Atten-
tion was again given to fish passage at high dams and in large impound-
ments and to the collection of statistics. Details of these efforts follow.

Dungeness Crab Quality Studies

At the request of the Shellfish Committee of the National Fisheries
Institute, Bureau technologists at Seattle, Wash., investigated the effect
of processing on the quality of Dungeness crab meat. Brining, rinsing,
and draining techniques during processing were important in the control
of both quality and net weight of the product. For example, 15 minutes
is optimum drain time before packing; longer draining results in greater
deterioration during frozen storage and greater drip upon thawing.

Halibut Grading Program

Information was collected to form a basis for developing a grade
standard for fresh, dressed halibut. The quality of the fish was deter-
mined at the time of landing and again after freezing and subsequent
cold storage. These observations illustrated the importance of temper-
ature and pH on quality of the product. A study was made on the
chalky condition in halibut, which is an cconomic problem of the in-
dustry.

Marine Mammal Research

On three whale-marking cruises, paid for with S-K and regular
Bureau funds, Bureau biologists marked 181 whales of five species.
Capture of the marked whales will reveal their movements and inter-
mingling in the North Pacific and will provide a scientific basis for
managing whale populations.

Market Development

In the Pacific Northwest and Alaska, Bureau marketing specialists
cooperated with manufacturers, suppliers, and potential users in devel-
oping plastic fish boxes for transporting fishery products. They cooper-
ated also with packaging material manufacturers and retail meat de-
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partment managers in developing prototypes of plastic packages for
retailing fresh fish. Such packages will permit the fish to be displayed
in ice without the package deteriorating. These marketing specialists
also held merchandising clinics for retailers in Montana, Idaho, and
Washington and for schools, at which purchasing, handling, nutrition,
and menu planning were discussed before groups of dietetic interns.
They also provided information and materials for the editor of a fisher-
men’s publication for a series of cartoons and articles aimed at improv-
ing handling and sanitation aboard vessels and in plants. In addition,
they held meetings with State purchasing agents and institutional buyers
to acquaint them with the Bureau’s lot inspection service as a means
of ensuring quality.,

Pacific Hake

Exploratory fishing and gear research indicates that hake will support
a potential commercial fishery in the Northwest, and preliminary
studies on processing meal and oil from hake have shown that the fish-
ing industry can use this species. The Bureau has cooperated with
industry in planning a reduction plant operation.

Salmon vs. Dams

The high, multiple purpose dams of the Northwest are an increasing
threat to migrating salmon, An essential part of the research on prob-
lems of passage of salmon at dams on the Columbia River and its
tributaries was conducted with S~K funds by the States of Oregon and
Washington under contract to the Burcau's Fish-Passage Research
Program.

Limnological studies by the Washington Department of Fisheries at
Baker and Shannon Reservoirs on the Baker River and Merwin Reser-
voir on the Lewis River demonstrated that physical and chemical con-
ditions are favorable for rearing juvenile salmon in all three reservoirs.
Merwin Reservoir, however, contains large populations of predatory
fish that limit production of salmonids in this Reservoir.

A floating apparatus to collect juvenile salmonids was tested at
Merwin Reservoir by the Washington Department of Fisheries. Similar
artificial outlets have been used successfully at Baker and Shannon
Reservoirs where turbine intakes are at middepth and disrupt the sur-
face water layers. In Merwin Reservoir high predation and an unbroken
surface layer (due to deeply submerged intakes) resulted in lesser suc-
cess than at Baker and Shannon Reservoirs.

Reservoirs under study by the Fish Commission of Oregon with 8-K
funds are North Fork, Pelton, and Round Butte. Conditions for pas-
sage of juveniles were good at North Fork, fair at Pelton, and poor at
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Round Butte. Success in maintaining salmon runs above deep reser-
voirs was related to two main reservoir-connected phenomena: survival
of young salmon up to the time of migration and survival of migrants
during passage to the sea. Survival in North Fork was 8 percent and
passage efficiency 70 to 90 percent. In Pelton Reservoir survival was
less than 1 percent and passage efficiency 13 to 69 percent.

Microbiologists of the Fish Commission of Oregon studied salmon
diseases in fish passage situations. Adult salmon produced a weak,
demonstrable antibody after being injected with an antigen. Juvenile
salmon were passively immunized with antisalmonicida-trout serum to
challenge infections of Aeromonas salmonicida. Tests are still under
way, but no effective, economically feasible means exist to control
diseases affecting adult salmon during the prespawning period, with the
possible exception of temperature control of water in holding ponds and
the treatment of external fungus infections with malachite green.

Statistical Services

The statistical unit in Scattle, Wash., is concerned mainly with col-
lecting and compiling annual fishery statistics on the commercial catch
of fish and shellfish; the number of fishermen, vessels, boats, and gear
in each fishery in Washington and Oregon; and the amount and whole-
sale value of all manufactured fishery products produced in the two
States each year. Data on the annual cateh of each species of fish and
shellfish are obtained mostly from records of the State fishery depart-
ments and the International Pacific Halibut Commission. Values for
the catch are obtained in part from State records and from many other
sources. Special surveys were made to obtain data on manufactured
fishery products, such as canned salmon and tuna, fresh and frozen
fillets and steaks, shucked oysters, and other fishery products.

California

Studies were varied. Bilologists observed the behavior of anchovies
that were feeding on brine shrimp and developed serological and tagging
methods for investigating the population structure of the northern
anchovy. A cruise was made to find concentrations of hake. An im-
portant study covered fishery education and marketing. Studies were
made on the abundance and distribution of rockfish of the California
Current, region. Euphausiid shrimp were studied to learn how carbon
is transferred through the food chain. Most of the studies, however,
concerned tunas. These included distribution of tunas in the castern
tropical Pacific and their relation to variations in the ocean environ-
ment, effect of the thermocline on suceess of tuna purse seining in the
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castern Pacific, completion of a hot—air balloon for a tuna spotting and
oceanographic observation platform at sea and technology of tuna.
Details of these studies follow.

Anchovy Research

Studies were made on the feeding behavior of the anchovy and the
increased abundance of the northern anchovy.

The effect of school size on anchovy feeding behavior was studied
by allowing groups of 1, 4, 16, and 64 fish to feed on an oversupply of
brine shrimp for various time periods. Analysis showed that the amount
of food econsumed was independent of school size but varied with fish
size. Feeding behavior depends on the size of the food particles. School-
ing is abandoned and the fish go into a feeding frenzy when food is
first encountered. If the food consists of brine shrimp larvae, the
frenzy subsides quickly as the fish shift from a biting to a filtering type
of feeding. If the food consists of adult brine shrimp, the frenzy and
biting continue for a much longer time.

The spectacular inerease in abundance of the northern anchovy
(Engraulis mordax), observed on CalCOFI survey cruises, has focused
interest on this species. Biologists developed serological and tagging
methods to help study the population structure of the anchovy. By
immunizing large fish with anchovy red cells, they are also developing
reagents for the serological studies. As a result of a series of experiments
on captive anchovies held in bait tanks, Burcau biologists have found
that inserting a nickel-steel teg into the body cavity is a practical
method of tagging the fish. The lowest mortality resulted when the tag
was coated with an antibiotic (tetracycline) paste and inserted poste-
riorly through an incision in the ahdominal wall. TFish tagged without
being anesthetized survived better than the ancsthetized ones; it ap-
pears also that newly caught anchovies had a higher survival than
anchovies conditioned in bait tanks before tagging.

Hake Explorations

The vessels Black Douglas and John N. Cobb of the Bureau’s Ex-
ploratory Fishing and Gear Research Base, Seattle, made a third co-
operative pelagic survey cruise in February and March 1964 to locate
concentrations of spawning hake and to collect spawning adults with a
massive pelagic trawl. Spawning hake were taken in a number of hauls.
The largest catch, 20,000 pounds, was made in an hour’s fishing time,
35 miles west of San Dicgo. As larvae, hake have consistently been the
second most abundant species in the California arca surveys.
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Market Development

Public service space for a Regional marketing exhibit was madé
available at the restaurant conventions of the Western Hotel & Motel
Association, Southern California Restaurant Association, and the
Colorado-Wyoming Restaurant Association.

Marketing programs were continued with the Adult Education Divi-
sion of the Los Angeles City Department of Education. The Bureau,
in cooperation with local trade associations, undertook market promo-
tions in connection with “Fish 'n Seafood Parade,” Lent, and canned
shrimp and canned pink salmon.

Participation in school lunch workshops was stressed during the year.
Fish cookery demonstrations and lectures were presented to school
lunch personnel in Arizona, Utah, Colorado, and California. Bureau
personnel, in cooperation with the Agricultural Extension Service, public
utility firms, and mass media representatives presented material in
Tucson, Eureka, and Reno on all phases of purchasing, handling, and
preparing fishery produets.

The program developed for the commissary school at the San Diego
Navy Training Station was presented to each new class of students.
Quantity fish cookery was demonstrated, and the role of fishery prod-
ucts in menu planning discussed. The same program was given at Camp
Pendelton and the San Diego Marine Training Center.

Rockfish Studies

As part of a continuing study of fishes of the California Current
region, Bureau scientists have given special attention to the commer-
cially important rockfish. About 50 species live in California waters.
Their larvae can be identified because they can be removed from
known gravid females. It is, however, necessary to rear the larvae until
the “larval” pigment pattern becomes established. The larvae can
then be matched with similar sized rockfish larvae in CalCOFI collec~
tions, series established, and estimations made of distribution and rela-
tive abundance.

Shrimp (Euphausiid) Physiology

In a study of the transfer of carbon through the food chain from
plankton to fish, an investigation was begun this year of the euphausiid
shrimps which are an important group of fish food organisms. By main-
taining these organisms in the laboratory, Bureau scientists have dis-
covered that euphausiids molt as often as every 5 days and shed 10
percent of the dry weight at each molt. Calculated on the basis of the
population in nature, one species, Euphausia pacifica, sheds as many
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as 20 million tons of molts each over its geographical range. Molts
may be an important food source for benthic organisms and other
detrital feeders in the sea.

Tuna

Studies were made to learn more about four principal problems of the
tuna industry.

Distribution and Ocean Environment

Investigations of the variations in the ocean environment and their
relation to the distribution of tunas in the eastern tropical Pacific, were
continued in 1964 under an S-K contract with the University of Cali-
fornia, San Diego, and Scripps Institution of Oceanography, La Jolla,
Calif. During this period a series of 10 papers, summarizing available
information about the physical oceanography, biological oceanography,
and tuna ecology of the entire region, was completed. A new study
began on the detailed oceanography and ecology of tropieal tunas in the
region west of Baja California. The principal factors being investigated
are temperature-and tuna, herbivores, phytoplankton, and nutrients,

Purse Seine Success and the Thermocline

Available for a study of the effect of the thermocline on success of
tuna purse seining in the eastern Pacific were 1,976 purse seine sets and
their associated temperatures recorded by bathythermograph equip-
ment attached to the seines. The percentage of successful purse seine
sets was considerably higher in areas where the thermocline occurred
near the surface and had a sharp temperature gradient.

Spotting from Balloons

A project demonstrating the feasibility of using a hot-air balloon
for a tuna spotting and oceanographic observation platform at sea was
completed with the assistance of the Bureau’s Oceanographic Instru-
mentation Program, Washington, D.C. The work was conducted by the
staff of the Tuna Resources Laboratory, La Jolla, Calif. The first
phase of the work was completed in 1964. Additional work may be done,

Technology

A new tuna technology program began in 1964. Need for this work
has resulted from changed fishing methods and handling and preserva-
tion practices aboard tuna vessels. In the past, most tuna were caught
individually by hook and line and were handled rapidly and frozen
quickly. The modern method is to use purse seines, which take large
numbers of tuna at one time, resulting in slower handling and more
gradual freezing. ‘
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Work on tuna technology at Terminal Island will emphasize various
aspects of raw fish quality between the time of capture at sea and land-
ing at the shore canneries. A contract for preliminary investigations
into tuna quality with respect to color changes in the flesh between the
time of capture at sea and the time of processing at the shore cannery
was the first step in this research program and is nearing completion.
At the laboratory, work is in progress to study quality in canned tuna
to provide bases for assessing quality improvements.

Gulf and South Atlantic

Continued progress was achieved in this region. Standards were
drafted for frozen raw breaded shrimp and for composition of canned
shrimp. A code was prepared for processing procedures. Another
activity was promotion of fishery products. Studies were made also to
learn the cause of the sharp decline in menhaden abundance and to
control two micro-organisms, one causing certain food poisoning out-
breaks and the other contaminating fish meal. Other activities were
investigating the size of the shad populations supporting the commer-
cial fisheries, studying the reaction of shrimp to electrical stimulus,
collecting shrimp fishery statistics, studying how postlarval and juvenile
shrimp adapt to the estuarine habitat, and discovering shrimp parasites.
These projects are discussed below.

Fishery Standards

The Bureau continued to formulate standards to improve quality.
Technologists at the Bureau’s Technological Laboratory, Pascagoulsa,
Miss., drafted the final revision of the Frozen Raw Breaded Shrimp
Standard, which specifies a more uniformly high-quality product. They
discussed the revision with the industry before its publication as a pro-
posed rule in the Federal Register. Interest in international standards
resulted in the Bureau’s drafting also a standard of composition for
canned shrimp and a code for processing practices. The Bureau is also
developing “Country of Origin Standards” for various fishery products
under the guidance of the Codex Alimentarius Commission of the U.N.
Food and Agriculture Organization.

Market Development

An aggressive approach was taken to promote fishery products.
Special emphasis resulted in the successful promotion of oysters, pink
salmon (part of national program), Spanish mackerel, and smoked fish
products. Fish cookery demonstrations were presented to 35 groups of
Agriculture Extension Service and school lunch personnel. Similar type
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demonstrations were taped for television release. The Florida State
Board of Conservation contributed $15,000 in a cooperative effort with
the Bureau to promote Florida seafoods. Marketing assistance was
given to new and developing fisheries: the swordfish fishery in North
Carolina and the royal red shrimp fishery in Georgia and Florida.

Menhaden Research

Research of the Bureau’s Biological Laboratory, Beaufort, N.C., into
the reasons for the sharp decline in abundance of menhaden in the
Middle Atlantic covers many aspects. The analysis of daily vesse] land-
ings and sampling of purse seine catches led to a contract for trans-
ferring all loghook data for 1955-63 to automatic data processing cards.
Infrared airborne radiometry measured the sea surface temperatures
along the Atlantic Coast from Cape Hatteras to Cape Fear cach month
in cooperation with the U.S. Coast Guard. Seabed drifters and drift
bottles furnished by Woods Hole Oceanographic Institution were re-
leased to obtain information on water currents. The effects of minimum
temperature on the survival of larval menhaden were also studied;
larvae acclimated to cooler temperatures gencrally survived longer than
those acelimated to warmer temperatures, but larval size and survival
time were not related. Thermographs have been placed in estuaries to
record the water temperatures during entry and residence of menhaden
larvae in the nursery area. Population studies of the Atlantic menhaden
will ultimately require some direct evidence from tagging and recovery,
and preliminary studies of methods and equipment for this purpose
have been undertaken.

Microbiological Studies

Emphasis in microbiological research at the Bureau's Technological
Laboratory, Pascagoula, Miss., was on studies of Clostridium botulinum
type E, which has caused certain food poisoning outbreaks. Basic nutri-
tional studies on strain D8 of the organism have been completed through
the determinations of spore germination times and growth curves as
influenced by adding selected acids to synthetic media. Much interest

has been shown in an experiment in which additions of eitric or lactic
acids permitted toxin to be produced in a synthetic medium. Ground-
work has been laid for a survey of the presence of C. botulinum type E
in the estuarine waters of the Gulf and South Atlantic arca.

Studies were made on the occurrence of Salmonelle in fish meal and
the means of preventing such contamination. Sanitation guidelines were
developed in concert with other Federal agencies and the menhaden
industry.
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Shad

Scientists at the Bureau’s Biological Laboratoty, Beaufort, N.C.,
continued studying the Atlantic shad fishery. Using catch-effort sta-
tistics, they completed inventories of the shad populations supporting
commercial fisheries in York River, Va., Cape Fear River, N.C, and
St. Johng River, Fla. They found the commercial catch in York and
Cape Fear Rivers and the sport catch in the St. Johns River had in-
creased.

Shrimp

The studies on shrimp were made by biologists and fishing gear ex-
perts, who reported progress on four projects.

Behavior

To improve the productivity of Gulf of Mexico shrimp vessels, studies
have been made on the behavior of shrimp and their reaction to electri-
cal stimulus. An electric shrimp trawl was designed, constructed, and
tested at the Bureau Gear Research Station, Panama City, Fla. Under
daylight conditions the effectiveness of this gear has been good to poor.
On soft bottom, as in the Mississippi Delta area, the shrimp respond
extremely well to the electrical stimulus; however, on hard bottom, as
in the Tortugas grounds, they respond weakly. Complex underwater
camera and television equipment have also been designed to record
and to permit observation of the effectiveness of the gear.

Fishery Statistics

Collection and publication of detailed statistics on the shrimp fishery
of the Gulf States continued. Monthly and annual tabulations show the
volume and value of the catch by species, depth range, and geographi-
cal location. This information on the Nation’s most valuable commer-
cial fishery is indispensable to biologists and to the shrimp industry.

Life History (Early)

Scientists at the Bureau’s Biological Laboratory, Galveston, Tex.,
studied how postlarval and juvenile shrimp adapt to the dynamic
estuarine habitat. The three commercially important species of shrimp
in the Gulf of Mexico spend a good portion of their lives in estuarine
waters. A growth and survival experiment under controlled conditions
in which young white and brown shrimp were held at known levels of
temperature and salinity yielded the first measurements of how they
respond to variations of the two factors. The results suggest that the
two species may have significant differences in their ecological require-
ments. Seasonal dissimilarities in the occurrence and abundance of these
shrimp in Gulf estuaries may have a physiological basis. Laboratory
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tests show that temperature has a much more dramatic effect on the
growth of postlarval brown shrimp than does salinity.

Parasite

The discovery of a parasite of the shrimp has provided a new lead
on natural predation on shrimp, A tapeworm parasite of common
brown and white shrimp in Galveston Bay has been found in one of the
common fishes of that area. To what degree the fish prey on shrimp
may be gaged by the relative abundance of the worm.

North Atlantic

As befits a region with many interests, the Bureau was active in many
fields. Studies were made of young Atlantic herring, bottom fauna of
the Atlantic Continental Shelf and Slope, electrical trawling tests, fish-
ing gear materials methods and design, fishing gear observation and
instrumentation, and a fishing vessel safety program was advanced.
Other activities included a study of haddock abundance, fish cookery
demonstrations, fish_and lemon promotion, fish promotion at the Hilton
Hotels, and use of radio and television time for advertising fish. Still
other activities included determination of the nutritive value of fishery
produets, studies of culture of food for bivalves, mollusk diseases, oyster
culture and mortality, shellfish predators, standards and specifications
research and development, and escapement of whiting from trawls. A
summary of these activities is given below.

Atlantic Herring (Young)

A method of determining the abundance of herring prior to recruit-
ment to the Maine sardine fishery would provide the fishing industry
with information upon which to base its annual fishing and canning
operations. Along the Gulf of Maine Coast, herring hatch in the fall and
are large enough to be canned 1 year later. To determine their abun-
dance during the precanning period requires a capability to capture effi-
ciently the various sizes of small herring. When this capability is
attained, a sampling program will be designed to provide information
from which estimates of abundance can be made. Such a program is
necessarily based on a prior knowledge of the seasonal and areal dis-
tribution of the fish.

High-speed sampling gears, tested in 1964, efficiently caught larval
herring. Sampling with these gears has provided a description of the
seasonal and areal distribution along the Coast of herring larvae, from
hatching to metamorphosis.
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Water leaving the deep estuaries along the Gulf of Maine Coast mixes
with water beyond the headlands so that changes in the physical en-
vironment are sometimes difficult to determine precisely. For this
reason, special emphasis has been given to studying biological indicators
among the minute animals (zooplankton) in the sea.

Studies of both herring and zooplankton are supported by physical
hydrographic measurements of water temperature, salinity, trans-
parency, and currents. Time series data were collected at 10 inshore
stations and quasi-synoptic data at 21 alongshore stations. Sufficient
material now exists to describe generally the seasonal and areal changes
in physical oceanic conditions along the Coast.

Bottom Fauna Studies

In the primary phase of their study of the bottom fauna of the
Atlantic Continental Shelf and Slope, biologists of the Bureau’s Biolog-
ical Laboratory, Woods Hole, Mass., sorted, grossly identified, counted,
and weighed quantitative samples collected by R/V Gosnold. They
made an effort to process these samples quickly to prevent decalcifica-
tion in organisms with small or thin calcareous bodies. About one
thousand samples were processed during 1964. Also benefiting from
these specimens are 31 biologists at universities and scientific labo-
ratories in the United States and abroad who are studying this material.
Tens of thousands of preserved specimens have been sent to specialists
for identification. The abundance and types of bottom organisms are
important factors in the ecology of the fishing banks.

Electrical Trawling Tests

Tests of experimental electrical fishing gear developed by the Smith
Research and Development Company, Lewes, Del., were made during
five cruises of the Delaware, the research vessel of the Bureau’s explor-
atory fishing base in Gloucester, Mass. The electric field was used at
the mouth of an otter trawl as an adjunet to the net for catching fish.
On the first cruise, the total catch of the net with the electric field was
about double the catch of the net without the field.

During subsequent, cruises, efforts were made to (1) reduce the elec-
trical power requirements, (2) determine whether the electric field
could be used to catch only certain sizes of fish, and (3) study how fish
react to the electric field and film these observations, which are ob-
tained by underwater television. A decrease in the power used cor-
regpondingly reduced the range of the electric field and the effectiveness
of the field for catching fish; however, it may be possible to use electri-
cal techniques that reduce the amount of power needed without mate-
rially changing the field range. Lessened power requirements will re-



REPORT FOR CALENDAR YEAR 1964 121

duce the eventual cost of the equipment to the fishermen. Efforts to
determine fish~size selectivity were largely unsuccessful because the
pulse generating unit had technical limitations. As a result of the under-
water television study of fish reaction the electrical components on the
net were modified and small fish were seen escaping from the field, The
escape of these fish indicates that electrical fishing may be useful as a
conservation measure.

Fishing Gear

Fishing gear studies consisted of off~the-bottom trawling and use of
instruments to show how gear performs while it fishes.

Materials Methods and Design

Industry needs new or modified methods for more effective use of
existing gear. Interest in off-the~bottom trawling was a natural con-
sequence of this need, because many now unfished areas could be fished
if a trawl could be towed near the bottom but still above the rocks.
Two cruises of the Delaware tested how various nets perform when
fished with the doors on the bottom and the net floated above the bot-
tom. The results indicate that in the New England area the bottom not
now being fished is generally so irregular and precipitous that the net is
caught upon high peaks and torn whenever it is fished near enough to
the bottom to catch fish effectively.

Observation and Instrumentation

A great need exists for knowledge of how gear performs while it fishes
and how modifications may affect its performance. To fill this need,
the Exploratory Fishing and Gear Research Base at Gloucester, Mass,,
has developed an all-sonic transducer system for making linear meas-
urements of trawl nets while they are fishing. Continuous recordings on
an echo-sounder recorder simultaneously show the distance between the
doors, the distance between the end of the wings of the net, and height
(above the bottom) of the center of the headrope. As an accessory to
the system, a bottom contact indicator immediately signals whenever
the footrope loses contact with the bottom. Other information can be
taken as needed by the additional use of specific instruments, such as
odometers, strain gages, and thermometers. A Delaware cruise made a
final check of this system before the developmental work ended; the
system is now a practical and useful tool available whenever needed.

Fishing Vessel Safety Program

Continued emphasis was placed on promoting vessel safety. In co-
operation with the Gloucester Mass,, Fire Department, the Bureau
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inspected the fire protection equipment on 37 fishing vessels. A list of
deficiencies and recommendations for corrective measures was given to
each vessel owner. Over 300 copies of the Fishing Vessel Safety Manual
were distributed to insurance companies and vessel owners. Material
on selected marine safety subjects affecting commercial fishing oper-
ations was prepared for radio stations and news media. In cooperation
with industry the Bureau demonstrated the approved marine safety
equipment for commercial fishing vessels. The increase in the number
and quality of safety devices installed by the fleet indicates that ves-
sel owners are aware of the importance of safety. Inflatable life rafts
on a Gloucester fishing trawler were instrumental in saving the lives of
seven crew members when the vessel foundered and severe weather pre-
vented the launching of conventional type lifeboats. Trainees in an
On-the~Job Training Program for commercial fishermen were in-
structed in fishing vessel safety practices prior to embarking on their
initial fishing voyages. All trainees completed the 16-week course with-
out personal injury. During 1964 substantial reductions were made in
hull insurance as well as in protection and indemnity insurance pre-
miums for certain New Bedford fishing vessels, indicating that safety
standards and accident experience have shown marked improvement.

Haddock Abundance

Studies on estimating sustainable yields of haddock on Georges Bank
have become more important now that Canada and the USS8.R. have
increased their fishing for haddock and have raised the eatch to 140
million pounds in 1964—a 40 percent increase since 1961. Examination
of catch and effort statistics of the U.S. haddock fleet since 1917, when
otter trawlers were just becoming important, indicates that fishing has
reduced the abundance from & level of 30,000 to 40,000 pounds per
day in 1917-21 to a level of 9,000 to 15,000 pounds per day in recent
years. The average annual total catch and effort in the early period was
50 to 70 million pounds and 2,000 to 3,000 days. Since World War II
the annual total catch and effort have averaged 95 million pounds and
7,000 to 8,000 days. The studies indicate that these latter figures cor-
respond closely to the annual sustainable maximum yield point. Studies
are continuing to clarify the population processes that control produc-
tion and abundance.

Market Development

The market development program included fish cookery demonstra-
tions, promotion of fish and lemons, promotion of fish at the Hilton
Hotels, and radio and television time used by marketing personnel.
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Fish Cookery

The home economics fish cookery demonstration program has effec-
tively stimulated the use of fishery products at both institutional and
household consumer levels. During 1964, about 3,135 school lunch and
institutional personnel, extension specialists, college and university
students, and homemakers in 12 States and the District of Columbia
attended 65 fish cookery demonstrations in the North Atlantic Region.

Fish and Lemon Promotion

A Bureau marketing representative from the North Atlantic Region
and a Boston merchandiser for Sunkist Growers, Inc. made a joint
presentation in Chicago at a meeting for all Sunkist merchandisers in
the United States and Canada. The presentation pointed out methods
by which lemons and fishery products could be promoted together suc-
cessfully with mutual benefit to Sunkist and the fishing industry. As a
direct result of this work with Sunkist, lemon and fish tie~in publicity
has been generated across the country on a continuing basis via national
magazines, retail market material, and recipes,

Fish Promotion at Hilton Hotels

Marketing personnel worked with representatives of the Hilton Hotel
group and the New England fishing industry in planning a promotion of
fishery products in all Hilton Hotels throughout the Northeast. Special
color menus, table tents, and wine lists publicizing the New England
fishing industry were furnished to Hilton Hotels at industry expense.
The Hilton Hotels in return featured fishery products from New Eng-
land.

Radio and Television Time

Because of the importance and growth of radio and television media
in the northeastern United States, marketing personnel in the North
Atlantic region have increased their attention toward this vital area.
During 1964, marketing personnel arranged for 73 radio and television
programs that accounted for over 20 hours of broadecast time. These
programs were of a public service nature; however, at current adver-
tising rates, the total time was valued at over $38,270 to the fishing
industry. As a part of its cooperative, interregional efforts, marketing
personnel algo conducted 115 radio and 8 television programs in the
State of North Carolina during 1964. This was made possible by the
use of audio and audiovisual tapes.

Nutritive Value of Fishery Products

Comparatively little information is available on the nutritive quality
of fish in the various forms in which it is consuined and none is avail-
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able on new forms being developed. Dietitians, nutritionists, and phy-
siclans need this information, which will lead to increased acceptance
and use of fish and fishery products. The Bureau’s Technological Lab-
oratory, College Park, Md., is studying the nutritive value of fish fillets
and shellfish prepared by various means including frying, broiling, bak-
ing, and boiling. The nutritive value of raw shellfish also will be eval-
uated.

A comprehensive literature review has been made on how protein and
amino acids affect hunger and satiety. This review shows that it is not
clear whether fish and fishery produects do or do not satisfy hunger as
well as other forms of animal protein.

A new fishery product of almost unlimited commercial value is fish
protein concentrate (FPC). Evaluation of many samples of FPC pro-
duced at College Park and at outside sources has shown that FPC
produced at this Laboratory can be as nutritive as whole eggs.

Shellfish Studies

The shellfish studies included bivalve food culture, mollusk diseases,
oyster culture and mortality, and predator research.

Culture of Food for Bi'valvel

The culture of large volumes of marine algae for food for oysters and
clams is a central problem in planning and executing a commercial shell-
fish hatchery operation. The mass cultures of various algal species at
the Bureau’s Biological Laboratory, Milford, Conn., are used for ex-
perimental studies and starter cultures for other laboratories and com-
mercial enterprises interested in shellfish culture. The biologists con-
tinue to develop methods to improve the culture yields and the efficiency
of procedures used for maintenance. They are also exploring the pos-
sibility of concentrating and stockpiling algal foods that can be used
when shellfish cultivation is intensive. In addition, they are studying
how to use artificial salt mixtures instead of natural sea water. Finding
nutritional balances for optimum algal growth is a complex procedure
that varies with the individual species. Other studies concern the toler-
ance of algae to environmental changes; that is, how antibiotics, acidity,
and alkalinity affect the algae. The biologists have completed their
studies on how detergents affect algal growth.

Mollusk Diseases

During the past 3 years a group of bacteria has been isolated and
identified as responsible for a hatchery disease of larval and juvenile
shellfish, particularly American oysters and quahogs. This disease has
been designated ‘“bacillary necrosis.” The disease was studied by ex-
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amining tissues of infected larvae at hourly intervals after experimental
infection; the disease was confirmed to be a highly invasive, necrotic
infection. Bacterial “swarming” around infected larvae is a character-
istic sign of this disease. Larvae, when examined microscopically,
appear surrounded by a cloud of hundreds of thousands of highly
motile bacteria that ultimately consume the larvae and leave only
empty shells. Studying the normal histological embryology of bivalves
prior to setting is necessary to understand the pathological changes in
larval tissues. The day-by-day development of hard clam larvae, from
the egg through the first week of life, was determined by histological
sectioning,

Large numbers of marine bacteria from plant and animal life in
Long Island Sound appeared similar to the Milford Shellfish pathogens
and were inoculated into healthy cultures of hard clam larvae. None
of these bacteria killed the larvae and may possibly be new species.

Oyster Culture

Studies of shellfish culture are directed toward assessing oyster pro-
ductivity and recruitment in local natural waters, developing com-
mercially feasible techniques of shellfish husbandry, and developing and
evaluating cultural methods in artificial salt-water ponds.

During 1964 monitoring stations were expanded to include most local
arcas. Weekly fluctuations in oyster setting were observed by exposing
asbestos flexboard panels, and seasonal setting was evaluated on bags
of shell. Late in 1964 four I4-acre artificial salt-water ponds were
established at the Bureau’s Biological Laboratory, Oxford, Md. Two
major studies were begun on (1) the growth and survival of seven
different strains of seed oysters in an artificial pond and (2) the growth,
condition, and survival of oysters on different types of bottoms (clay,
sand, shells, and polyethylene film).

A pilot operation tested the commercial feasibility of growing sus-
pended oysters in a natural tidal pond. A framework measuring 108
feet by 12 feet was built over the pond, and over one thousand strings
of seed oysters were suspended from it. Experiments have shown that
suspended oysters are of high quality and reach marketable size sooner
than natural stocks. Intensive oyster culture of this type could be par-
ticularly important for areas generally considered nonproductive of
commercially important shellfish,

Oyster Mortality

A study of the mortality of oysters was begun at the Bureau’s Biolog-
ical Laboratory, Boothbay Harbor, Maine, and transferred to Oxford,
Md., several years ago. The work has two principal orientations: (1)
development of tissue culture techniques for studies of viruses and
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other microbial pathogens of oysters and (2) exploration of serological
and related techniques to distinguish diseased from normal oysters.
Some progress has been made in both areas. While true long—term
culture of oyster cells has not been possible, tissues can be maintained
for long periods, which suggests that Bureau scientists are near true
culture. Geographic groups of oysters have been demonstrated by elec-
trophoretic separations of oyster serum components, particularly en-
zymes, and this suggests that serology is sufficiently precise to be of
eventual use as a diagnostic tool in recognizing diseased stocks and
possibly in characterizing resistant stocks.

Predator Research

During the past several years biologists at the Bureau’s Biological
Laboratory, Milford, Conn., have been working on chemical control of
oyster drills, Urosalpinz cinereq and Eupleura caudata. The method
consists of covering the bottom of shellfish beds with a thin layer of
sand treated with Polystream (a mixture of chlorinated benzenes).
From 1960 to 1962 field tests on beds as large as 30 acres showed that
the method effectively controlled oyster drills. In March 1964 the
Pesticide Regulation Division, U.S. Department of Agriculture, re-
newed the 12-month experimental permit that allows the shellfish in-
dustry to use this treatment under supervision of State or Federal
research personnel, About 400 acres of oyster grounds were treated
during the summer of 1964.

Several thousand bushels of shells were also treated with Polystream
by the oyster industry. Counts of oyster set on treated and untreated
shells varied to some extent, depending on the area. On beds where
fouling of untreated shells was heavy, the treated shells collected more
than twice as many oyster set as the untreated shells. When fouling
was very light, however, untreated shells collected slightly more oyster
set than treated shells,

A new product, consisting of clay granules containing about 40 per-
cent Polystream, was introduced during the summer of 1964 as a pos-
sible substitute for the Polystream/sand mixture. From small-scale
testing, this material, called “Granular Polystream,” appears to control
oyster drills as effectively as the mixture of Polystream and sand.

Standards and Specifications Research and Development

The Bureau’s Standards and Specifications Research and Develop-
ment Program involves the development of USDI Grade Standards
used in voluntary inspection of seafoods program. During 1964, one
revised standard was published and developmental work begun on
another, To assist in the uniform application of Grade Standards,
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Inspectors’ Instructions were also published for four other standards.
Development of Federal and NASPO (National Association of State
Purchasing Officials) Specifications is also carried out under this pro-
gram. During 1964, two proposed interim Federal and six proposed
Federal specifications were developed. Work was also carried out on
two NASPO specifications.

Two grading surveys of frozen retail fishery products were completed
during 1864. These surveys are designed to provide the fishing industry
with (1) the latest information on the quality of frozen fishery products,
(2) information that tells the processors where quality loss takes place,
and (3) a yardstick to measure progress.

As part of the research with the Standards Program, a study began
on how processing variables affect the fish flesh content of breaded por-
tions., During 1964 the first phase, which was concerned with the effect
of temperature of fish blocks on fish content of breaded portions, was
completed.

Studies on the identification of species were also continued in an
effort to devise a rapid and simple method that could be used in the
field. The adoption of the cellulose acetate strip electrophoresis tech-
nique will provide industry with a practical method of positively iden-
tifying the species of fish in raw materials, such as fish blocks, to assure
compliance with mandatory labeling regulations.

Whiting Escapement from Trawls

The Bureau’s Exploratory Fishing and Gear Research Base, Glouces-
ter, Mass.,, and the Bureau's Biological Laboratory, Woods Hole,
Mass., made studies of whiting escapement through various trawl mesh
sizes. Such studies are necessary for satisfactorily and equitably man-
aging the fishery resources. The specific purpose was to determine how
the catch of whiting is affected by having 3- and 2-inch (internal
stretched mesh) mesh sizes in the bag (cod end) of the net. Both nylon
and cotton whiting nets were used with different sizes of cod ends.

Great Lakes and Central Region

S-K funds were used advantageously in the Great Lakes and Central
Region. Bureau scientists studied the environment of Lakes Erie and

Ontario. In southern Lake Michigan explorations were made to deter-
mine seasonal location, abundance, and availability to bottom trawls of
alewife and bloater chub populations. Scientists evaluated also the
lake trout-sea lamprey relation in Lake Superior. Market development
activities were intensified. Greater efforts were made to develop and
expand markets for Great Lakes-produced fish. Statistical services
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were continued. Assistance was given the fishing industry to block
spawning alewives with an air-bubble curtain. Technologists investi-
gated fish antimetabolites and industrial products of the fisheries. De-
tails of these activities follow.

Environmental Research

Chemical analyses of water samples collected during a comprehensive
limnological survey of Lake Ontario show that concentrations of cal-
cium, sodium, and potassium are similar to those of Lake Erie. Dis-
solved oxygen was near saturation in all areas and at all depths except
the bottom waters at two stations near the St. Lawrence River where
saturation was less than 50 and 30 percent, respectively. Lake Ontario
appears to have large populations of mysids and amphipods, abundant
plankton, but few fish.

Based on drift bottles released in 1963, analysis of the seasonal cur-
rent patterns of Lake Erie shows that the surface current direction was
influenced greatly by wind: currents were completely reversed by a
reversal in wind direction. The major portion of the Detroit River
flows as a distinet unit through a rather narrow portion of the western
basin,

Fishery Explorations

Surveys on the alewife and bloater chub populations in southern Lake
Michigan revealed that during this 3-year study, catches by the R/V
Kaho of these two abundant and underutilized species clearly demon-
strated a potential annual production rate of at least 100 million pounds
—an amount well over the total U.S. production of all species in all of
the Great Lakes up to the present time.

Certain segments of the commercial fishing industry, influenced by
the findings of Bureau explorations, established two fish reduction plants
in the State of Wisconsin. Although these high-capacity plants were
operated only a short time late in the year, they helped to more than
double Lake Michigan alewife production from about 5 million pounds
in 1963 to about 11.5 million pounds in 1964. Pet food manufacturers
also markedly increased their use of the alewives in 1964,

Lake Trout

“Evaluation of the lake trout-sea lamprey relation in Lake Superior
was continued with the sampling of lake trout in Michigan waters by
commercial operators under direct supervision of the Burecau. A
statistically reliable sample of 22,000 legal-sized lake trout was recom-
mended; the actual catch was 20,927 fish, weighing 65,568 pounds.
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Of these, 17,264 fish, weighing 53,002 pounds, were taken from different
stocks occupying four offshore areas. Information from the research
sampling showed that the incidence of lamprey wounds and scars was
higher in the spring, substantially lower in September, and slightly
higher in late fall and winter than in 1963. The average weight of legal
fish continued to increase in 1964 to slightly over 3 pounds dressed; the
percentage of hatchery-reared, fin-clipped fish in the catch from in-
shore waters reached 65.9 percent of the legal and 96.6 percent of the
undersized fish, but in offshore waters only 0.2 percent of the legal fish
were fin clipped. In September, 113 mature female lake trout were
taken, about twice the number taken in the same month in 1963, and 14
percent of these were fin clipped.

Market Development

The heavily populated Great Lakes and Central Region had a con-
tinued intensive consumer education program. The marketing staff
made 226 presentations in 16 Great Lakes States and Central States
to stimulate the use of fishery products at the institutional and home-
maker levels. This included over 30 hours of public service time on
television and radio. The commercial value of this public service time
is conservatively estimated at $150,000. Major newspaper food colum-
nists in the arca devoted about 16,000 column inches to Bureau con-
sumer education materials—this newspaper space is worth over $130,-
000. Major newspapers devoted full-page spreads to Bureau consumer
cducation materials, thus attesting to the high quality of these mate-
rials. Several articles were prepared also for trade journals and mag-
azines to stimulate use of fish by the mass feeding industry.

Efforts to develop and expand markets for Great Lakes-produced
fish were intensified to assist the economic rehabilitation of the de-
pressed inland fisheries industry. Because of the changed character of
the Great Lakes resource—the decline of the choice species and the
inerease of less desired species, some of which can only be used for
industrial purposes—emphasis centered on developing and expanding
pet food, mink feed, and other industrial-use markets. To illustrate the
result of these efforts, the production of alewives and bloater chubs in
Lake Michigan increased from a few thousand pounds annually as
recently as 4 years ago to 11.5 million pounds in 1964. Industrial use
of these species is expected to more than double in 1965. A number of
large companies are investigating the possibility of establishing pet food
processing and fish meal plants in the Great Lakes area.

The Bureau is also assisting the fishing industry in expanding human
food markets for abundant Great Lakes fish, such as the chub and
cisco. The marketing staff, for example, arranged for consumer ac-
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ceptance tests for new produects; that is, breaded whitefish, chub fillets,
and boil-in-the-bag cisco fillets, developed by Bureau technologists.
These tests were conducted in cooperation with extension service and
professional market researchers at universities and indicate that these
products show promise of consumer acceptance. Test results have been
made available to industry.

Statistical Services

The automatic data processing tabulator unit was speeded up and a
reproducer purchased to increase the efficiency and capacity of the unit.
These actions will permit more expeditious processing of the ever-
increasing volume of research and statistical data, and, consequently,
will permit more timely use and application of research results,

The Bureau also helped the inland States refine and expand their
statistical reporting systems to obtain more precise and comprehensive
data on inland water fisheries,

A comprehensive historical review of the Great Lakes fisheries was
prepared for inclusion in the historical section of the fortheoming
annual issue of the Bureau’s Statistical Digest,

Data on catch, value, and operating units were compiled for the
cight Great Lakes States and for 21 States located within the Missis-
sippi River drainage basin, Statistics for the Mississippi River drainage
are being tabulated by specific water area rather than by major drain-
ages as has been done previously, and this will make statistical infor-
mation much more useful to researchers of resource problems in this
area.

Wholesale fishery establishments in 21 inland States were canvassed
to determine products handled, employment, and production of proc-
essed fishery products., Pet food manufacturers in the inland States
were surveyed to determine the extent of fish use in canned pet food
products. Collection of monthly fish meal and oil production data was
instituted for two new fish meal plants operating in Wisconsin,

Technical Assistance to Industry—Fish Harvesting

Under a Bureau-State-city-fishing industry cooperative agreement,
Bureau scientists demonstrated the feasibility of blocking the spawning
migration of alewife with air-bubble curtains in the harbor at Mil-
waukee, Wis. A practical system is being developed to harvest alewife
under similar conditions for the benefit of fish producers and for harbor
managers who are faced with serious pollution control problems caused
by large numbers of dead fish from the exploding Lake Michigan ale-
wife population, Technical information and services were given to Lake
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Michigan commercial fishermen who are changing their fishing methods
to catch alewife and bloater chub more economically and in larger
quantities.

Technical Research in Antimetabolites

Research on thiaminase, an anti-vitamin B, factor contained in many
species of fresh-water fish, is continuing. Such fish, when fed raw to
animals, produce a vitamin deficiency called Chastek paralysis, greatly
feared by mink ranchers. Thus, a large potential market for these
underutilized species is not being served. Research accomplishments
during 1964 saw the near completion of heat inactivation studies on the
thiaminase contained in various species of fish. Time-temperature rela-
tions indicate that processing whole fish for at least 5 minutes at 180° F,
will inactivate this antimetabolite in all species studied.

Technological Research in Industrial Products

Experimental reduction tests have been carried out by using a reduc-
tion process under development at the Bureau’s Technological Labo-
ratory, Ann Arbor, Mich. Technologists made and evaluated pilot
press—cake products, designed to increase the use of rough, thiaminase-
containing fish. Cooperative feeding tests with U.S. Department of
Agriculture fur animal researchers indicate that mink fed on a press—
cake product made from fresh-water alewife produced as many kits
and grew at almost the same rate as mink fed on a control diet.

General

These activities include audiovisual services, foreign fishery studies,
home economics research, and national marketing services. A summary
of these activities follows,

Audiovisual Services

One film was of particular interest. The motion picture, “Watermen
of Chesapeake,” produced by the Bureau in 1963 for the States of
Maryland and Virginia, was distributed through the Bureau’s 200-film
library system. A diploma in recognition of the excellence of this film
was received from the San Francisco International Film Festival, 1964,

Foreign Fishery Studies

Reports were prepared on foreign fishery developments in the Sino-
Soviet bloc based on information obtained from original Soviet sources
and from air surveillance flights by the U.S. Coast Guard, in cooper-
ation with the Bureau, of foreign fishing activities off the U.S. coasts.
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The collection of background information on the fisheries of Com-
munist China was begun. Such information will be of value because of
the expected increase in its high-seas fishing operations.

Home Economics Research

The 1964 home economics research program at the Bureau’s National
Home Economics Research Center, College Park, Md., included studies
to determine the cost, quality, yield, and methods of preparation of
selected fishery products for use in special promotions, school lunch,
institutions, and as convenience foods. The results of this research
were used in about 608,000 copies of consumer education material pre-
pared and distributed by the Bureau.

Home economists made 1,147 palatability tests, 747 yiclds tests, 47
preliminary recipe tests, and 21 miscellaneous tests on fishery products
cookery. A total of 440 recipes and supporting background materials
were developed for use by the National Marketing Services Office in
connection with nine industry~Government market promotion efforts.

During 1964, the National Home Economics Research Center pro-
vided 75 recipes, information on fishery products for use in the USDA’s
“Food Buying Guide for Type A School Lunches,” and “Quantity
Recipes for Type A School Lunches.” These publications are used in
school lunch programs throughout the Nation. Information was also
furnished USDA for the publication “Family Fare,” which is widely
used by the Extension Service. In 1964, 11,321,000 copies of this publi-
cation were distributed. The National Home Economies Research
Center also furnished considerable information on fishery products for
a publication by the American Home Economics Association, entitled
“Handbook of Food Preparation.” Over 100,000 copies of this book
have been printed. It is used widely in colleges and universities as a
reference and working tool in food preparation classes,

Home economists presented 226 fish cookery demonstrations which
included 42 for school lunch programs, 9 for feeding institutions, 50 for
Agricultural Extension Service home economists, 105 for television, and
14 for other organizations. They also were guests on 9 radio programs,
made 17 presentations to feeding industry groups, and participated in
5 fishery educational exhibits sponsored by the Bureau at State and
national conventions, The registration for these conventions was about
72,000 home economists, dietitians, and restaurant personnel from all
50 States.

In addition to the color publications, other releases were developed
and distributed on a limited basis to all media and selected mass food
service operators. An outdoor fish cookery circular was released to
consumers in quantity through the U.S. Fish and Wildlife Service’s
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Education Services. NMSO (National Marketing Services Office) de-
veloped a one-hour slide presentation (152 slides) “Fish Go in Schools”
for initial use at the National School Food Service Convention. This
presentation is being used to great advantage in the Bureau’s school
lunch program. Two handout publications have been developed for use
with the presentation.

The Bureau received coverage of its newspaper materials in over one
thousand newspapers during 1964. Consumer exposure through this
coverage is estimated to be in excess of 100 million people. The excellent
usage of Bureau materials in 1964 is, in great part, a result of the in-
creased quality of the materials developed.

National Marketing Services

During 1964 the Bureau’s NMSO at Chicago, Ill., considerably
broadened its development program. For the first time, full-color
booklets were developed and released on a cooperative basis with in-
dustry associations and State government agencies. More than 250,000
copies of industry—Government market promotion materials were
printed and distributed. Fhe work at NMSO is carried out in conjunc-
tion with the Bureau’s National Home Economics Research Center.

The first color publication developed was in cooperation with the
National Shrimp Canners Association. This publication, ¢ ‘Can—venient’
Ways with Shrimp,” was put to excellent use by both industry and the
Bureau. The second color publication, “Fish Recipes from the Great
Lakes,” was developed as a Government Printing Office sales document
for consumers, and was also made available to industry at cost. The
third color publication, “Florida ¥ish Recipes,” was developed in co-
operation with the Florida Board of Conservation and the Southeastern
Fisheries Association for distribution by both cooperators in early 1965.
Color transparencies and black and white photographs were released
nationally to food editors with the booklets.
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Allocations of Saltonstall-Kennedy Act funds, fiscal years 1963-64

Program 1963 1964
Dollars Dollars
Biological research on fish and fisheries:
oastal and offshore research.................................... 2,084,800 2,137,200
Inland commercial fisheries researc 170,400 162,500
Commercial shellfisheries research. , 287,000 259,600
Total......ooi F N S 2,542,300 2,669,300
Research on fish migration over dams:
Columbia River fish passage program...................oo0iin.... 250,000 250,000
Total. . oo 250,000 250,000
Exploration, development, and utilization of commercial fisheries resources:
Economic studies. . . 133,000 126,500
Exploratory ﬁahmg and genr researc 360,600 416,900
Market News reporting. . .. .. 37,000 37,000
Fisheries statistics........... 307,300 316,200
Food science and technology...................... 469,200 517,700
Marketing........... ... .. . 604,400 679,200
Foreign fisheries and trade.......................... ... . .00, 9,800 |............
Total. . ..o 1,931,300 2,093,500
Administrative expenses:
General administration. . ... ......... ... .. . . oo 376,400 391,900
American Fisheries Advisory Committee. .. ... .................... 35,000 36,000
Total. .. 411,400 427,900
Total program alloeations. ... ............................. 5,135,000 5,330,700
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