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FOREWORD

The many and varied activities of the Department of the Interior’s
Bureau of Commercial Fisheries to conserve the Nation’s food fishes
are summarized in this annual report.

These activities include basic research to gain knowledge of the
fish we harvest and their environment so that we may use them wisely
for the benefit of our people.

The Bureau also seeks ways to make better use of the fish once they
are harvested, by improving methods of processing and marketing.

And it administers a loans-and-grants program to give direct eco-
nomic assistance to fishermen, as well as o financial aid program that
assists State fish and game agencies in their administration of com-
mercial fisheries.

Rapid deterioration of the aquatic environment—both fresh water
and marine—demands the attention of everyone, and the Bureau of
Commercial Fisheries is giving its full cooperation to all agencies
involved in these ecological problems.

Wavrer J. Hicker,

Secretary of the Interior.
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Report of the
Bureau of Commercial Fisheries
For the Calendar Year 1968

This 12th annual report of BCF (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 Office of the Commissioner of Fish and Wildlife and two
Bureaus: BCF, which is responsible for commercial fisheries, including
whales, seals, and sea lions; and the Bureau of Sport Fisheries and
Wildlife, which is responsible for wild birds, mammals (except those
marine mammals that are the responsibility of the BCF), and sport
fisheries. The Service is part of the organization of the Assistant Secre-
tary for Fish and Wildlife, Parks, and Marine Resources.

Information on projects undertaken in 1968 under the Saltonstall-
Kennedy Act of July 1, 1954, is combined with other activities in this
report. Before 1966 the Saltonstall-Kennedy projects were reported
separately.

The United States in 1968 was in sixth place among the fishing na-
tions of the world, being exceeded by Peru, Japan, U.S.S.R., China
(mainland), and Norway. Until 1957 the United States ranked second,
under Japan, among the major fishing countries. During the last 10
years, the world catch (live weight) increased 74 percent and the
catch of the five now most important countries increased 94 percent.
From 1959 to 1968 the U.S. catch declined 16 percent.

The fishing industry is made up of as many segments as there are
fisheries—each segment is an industry within itself. Even the segments
have parts or sectors, such as the producers (fishermen and boat-
owners), the processors, and the distributors. Processors and sellers of
imported products are also part of the fishing industry. Each segment
or part has its own interests and problems, and these may differ widely.
The present condition of U.S. fisheries or their sectors varies from
record prosperity to severe depression.

During 1968, many writers pointed out that the United States has
fallen from second to sixth place in world fishery production. This

1



2 BUREAU OF COMMERCIAL FISHERIES

fact usually is cited as if it were a disgrace for the United States to
be in sixth place. The rank of the United States in world fisheries
production is much less important than the economic condition of U.S.
fisheries. If it could be said that the U.S. domestic fishing industry
had found it economically possible to expand its production to supply
the U.S. demand for fishery products, BCF would be satisfied, even
if the United States ranked 25th as a fisheries nation. Although the
United States was sixth in the number of pounds of fish landed, it was
second only to Japan in value of catch.

In recent years the United States has not expanded its production.
It has less than 6 percent of the world population, but it consumes
about 11 percent of world fishery production. U.S. per capita utiliza-
tion of fish has increased almost 100 percent since 1957. The United
States has the most attractive fishery market in the world, yet it sup-
plies less than 30 percent of the U.S. demand from the catch of its
vessels. Of even more concern is the apparent trend in production.
The U.S. domestic catch in 1968 dropped nearly 17 percent by weight
below the 1960 catch. The fact that some of the U.S. fisheries have
flourished is further evidence that U.S. fisheries are separate industries.

A Jook at present conditions in some established fisheries from the
point of view of the producer and the processor follows.

In New England, some of the major segments, such as the haddock
fishery, find it difficult to operate at a profit. The haddock resource
on Georges Bank, on which the New England industry depends heav-
ily, has suffered from a series of years when survival of young was
poor. The last successful spawning (1963), which could have carried
the haddock industry through the later years of poor survival, was
hit hard by the massive U.S.S.R. fleet just when the fish were large
enough to be caught. In the market place, as well as on the fishing
grounds, New England producers are facing severe competition from
imported fishery products and from domestic food products.

In the Middle and South Atlantic area in 1968, the menhaden in-
dustry showed a slight improvement over 1967, which was one of its
poorest years, Young menhaden were more abundant along the Atlan-
tic coast in 1968 than in 1967. Because the Atlantic fishery is made
up of older fish, the 1968 year class will not materially contribute to
the 1969 catch.

Although the Gulf of Mexico catch of shrimp in 1968 was 11 percent
below the 1967 catch, the 16-percent increase in exvessel prices caused
the value of the domestic shrimp fishery to exceed $100 million for a
second consecutive year. This increase made the shrimp fishery the
most valuable fishery of the United States.
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For the Pacific Southwest, 1968 was again a successful year. Al-
though the catch was slightly below that of 1967, the value to fisher-
men was slightly more. In compliance with the recommendations of
the Inter-American Tropical Tuna Commission, the 1968 quota of
yellowfin from the regulatory area off California to the central coast-
line of Chile was held to 106,000 short tons. The fishery closed June 18,
1968. A reported eight tuna vessels shifted operations to the eastern
Atlantic after the Pacific area was closed and found excellent fishing
off West Africa. Fishermen were assisted by the BCT research vessel
Undaunted, which spent most of 1968 off West Africa where it was
able to transmit to the U.S. fleet the on-the-spot information about
locations of tuna.

In the Pacific Northwest in 1968, the catch of halibut of 48.4 million
pounds (dressed weight) was well below the quota of 58.5 million
pounds set by the International Pacific Halibut Commission. This was
the second consecutive year the catch failed to reach the quota. The
catch was 7.1 million pounds less than in 1967 and the smallest since
1936 when the quota was 48.0 million pounds.

Many factors contributed to the sharply reduced 1968 halibut catch.
The halibut stocks, particularly in Area 2, failed to respond to catch
reductions made in recent years. In addition, low exvessel prices so
discouraged fishing for halibut in 1968 that the Canadian-American
flest operated with 307 vessels compared with 400 vessels in 1967,
Prices paid to fishermen in 1967 were much less in 1966 and were even
lower during the first part of the 1968 season. Many vessels left the
halibut fishery to fish for more profitable species such as salmon and
albacore tuna.

In Alaska, the salmon fishery in 1968 improved greatly over the
small catch and pack of 1967. The salmon catches were generally good
everywhere in the State. The pink salmon fishery, at a near record low
in 1967, yielded a normal cycle year catch of 105 million pounds in
1968. Southeastern Alaska had excellent runs of pink salmon, although
the small size of the fish (2.8-3.5 pounds compared to a normal 4.2-4.4
pounds) yielded a smaller canned pack than would have been realized
from average-size fish. Good catches of sockeye, chum, and pink salmon
were made in central Alaska. Total landings of Alaska salmon were
the highest since 1944, and the catch of coho salmon was the largest
since 1964. Chinook salmon fishing remained relatively stable in 1968,

In the Great Lakes in 1968 the landings of alewives totaled 27
million pounds—a decline from the 41 million pounds landed in 1967.
No other species of fish in the Great Lakes was landed in greater quan-
tity. The alewives dominated the fishery in 1968 only in volume landed.

While older, established fisheries in the United States were experi-



4 BUREAU OF COMMERCIAL FISHERIES

encing success mixed with failure, some new fisheries appeared and
other comparatively new ones expanded. The new Alaska scallop
fishery continues to attract attention because of the high rate of catch
and the price of the product. Some boats caught more than 45,000
pounds of shucked scallops in 10 days—at a landed price of over $1
per pound. Whether the resource is large enough to sustain this level
of fishing is a question that scientists are asking.

Off the Maine coast the northern shrimp fishery continues to grow.

These and other new fisheries have contributed to the total U.S.
catch. Had it not been for their development, U.S. production would
have declined even more. Over the recorded history of U.S. fisheries,
the catch has been maintained by constantly seeking new species or
new stocks. Yet, while our catches have remained static or declined
over the past 10 years, foreign vessels have taken more and more fish
off U.S. coasts. In 1968, the foreign catch in waters adjacent to U.S.
coasts was estimated to have continued at about the same level as in
1967—7 billion pounds—which is more than the total U.S. catch.

The established and new fisheries referred to are composed of only
a few of the species that make up the total U.S. fishing industry, but
they represent a fair sample. From these few examples it should be
clear that a generalization about the cond1t1on of the U.S. fishing in-
dustry is impossible.

Although segments of the U.S. fisheries vary greatly in many re-
spects, some of their problems are identical :

1. Many are feeling the effects of declining resources resulting, at
least in part, from foreign competition.

2. A number of fisheries are plagued with resource failures because
of problems that the United States has brought on itself. Pollution
and destruction of estuaries are taking their toll of some of the U.S.
fishery resources.

3. Some fisheries are finding it increasingly difficult to compete with
imported fishery products as well as a variety of attractive protein
products from other domestic sources.

These major fishery problems can be solved by the following courses
of action.

1. Foreign competition for the resource is a difficult problem. In
the near future, however, a solution must be found. By some means,
international management must be put into effect, and the special
interests that coastal nations have for the resources off their coasts
must be protected. Many people are seeking a solution to this problem.

2. Resource failures, even within U.S. waters, will never be elim-
inated completely as long as U.S. fishermen harvest wild species that
depend on favorable oceanographic conditions for survival. Yet the



REPORT FOR CALENDAR YEAR 1968 b

prevention of resource destruction caused by unwise acts of man is
possible. Action to save the resources will be taken when the public
becomes sufficiently concerned about effects of pollution and destruc-
tion of estuarine areas. Whether this action will come soon enough to
save many species of fish is anyone’s guess.

3. Foreign competition in some U.S. markets can be met by only
two methods: (1) some form of assistance to the domestic industry
to compensate for subsidies by foreign governments and (2) lower-
ing the cost of producing domestic fishery products. Possible means
of reducing costs center around the mechanization of locating, har-
vesting, and processing and the elimination of economic barriers, such
as illogical regulations that hamper production of domestic fishery
products.

In common with the producer, the processing segment of the U.S.
fishing industry has no single answer to its problems. Processors,
however, are generally in much better economic shape than producers.
Their position is much more flexible in regard to supply and prices
of raw material and in prices received for their finished products.
But even within the same fishery some processors are successful in
finding ready markets for their products at acceptable prices, whereas
others find it difficult to make a profit.

Some processors operate modern, efficient, and well-managed plants
that are comparable with the best in any other food industry in the
United States. Their products have a quality that anyone could take
pride in. Other processors of fishery products cannot boast of the
same efficiency, and the quality of their products is not high. In many
instances, quality is sacrificed for profit. This type of processor tends
to tarnish the image of the entire fishing industry, weakens the demand
for fishery products in general, and eventually puts himself out of
businegs.

Has there been any improvement in quality over the past few yearst
Yes, because more and more companies are producing better products.
But inferior products are still on the market and even a small per-
centage of poor-quality fish hurts the entire industry because it creates
uncertainty in the mind of the consumer. Eliminate this uncertainty,
and per capita consumption will rise. Perhaps this can be done through
development and promotion of an identification shield used by proces-
sors dedicated to quality. The only certain method, however, is through
mandatory inspection.

Millions of pounds of fish are inspected each year under the BCF
voluntary inspection program, paid for by the producers. The fishery
products of these companies are of high quality when they leave the
plants. The program, however, has one shortcoming : It cannot be used
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by the entire industry because only those plants producing a substan-
tial volume can afford the inspection program. Although BCF has not
found a formula that would make the voluntary inspection program
available to small plants, it is still secking one.

If mandatory inspection of fish and fishery products should come
to the United States, and BCT believes it will, there will be hardships
for some companies and some vessel owners. If the mandatory inspec-
tion program is a reasonable one and the industry can weather the first
few years of its operation, the entire industry will benefit.

Some few fishing vessels and some few processing plants are not the
only ones responsible for loss of quality. Fresh or frozen seafood is
handled improperly at distribution outlets. Fishery products stored at
distribution plants at temperatures far too high to maintain proper
quality neutralize the effect of quality control at the plant. Any pro-
gram designed to ensure wholesome and high-quality products for the
consumer must consider all steps in product handling from the time the
fish is caught until the product is in the hands of the consumer.

The price and the demand for fishery products today have caused an
unusual situation. Some luxury products, such as king crab and shrimp,
are enjoying an unprecedented demand. Even with substantial price
increases, demand exceeds supply. But while some luxury products
enjoy this success, the “bread and butter” products, such as groundfish,
are in trouble. There have been many explanations for this situation.
Perhaps it is the quality, the flavor, the effect of promotion, the ease
of preparation, or the desire of the consumer for something new in
food that has influenced demand. Perhaps all of these have had an
effect. It appears that one of the greatest potential improvements in
the industry is product development. Not just a slight modification,
but a new product developed from U.S. low-priced fish, such as cod
and whiting, or from some underutilized species, such as hake and
herring. Some will say it is not possible. BCF does not agree, for all
of these species can be the basis for an excellent food. The protein
of such fish is unequaled, and the texture is desirable.

BCF predicts that in time a completely new fishery product will be
developed—one that is such a “natural” that it will be accepted im-
mediately. In this era of unbelievable technical developments, who can
say that this is impossible ¢

Who will develop these products? So far the Federal Government
has stayed out of this type of research except by special invitation
from a specific segment of an industry facing a particular problem.
If the fishing industry can do the job, it should. If industry cannot
handle it alone, perhaps it should call on the Federal Government for
asgistance. BCF is prepared to join industry in seeking new types of
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fishery products—products that will allow upgrading of some of the
lower priced species, or using some of the unutilized raw materials off
U.S. coasts. BCF will join industry in efforts to produce a food product
that will be in demand.

The U.S. fishing industry is not a sick industry. Some segments, it is
true, are in trouble, in many instances through no fault of their own.
Other parts of the industry are progressive and profitable. It is pos-
sible that the entire industry could be upgraded if the problems faced
by industry could be properly identified ; effective solutions could then
be proposed. To do this, BCF is suggesting a master plan that BCF
hopes will become a joint effort of industry (producers and processors),
States, universities, the Federal Government, and any organization
interested in fisheries. BCF will arrange meetings with all groups in-
terested in a particular fishery, such as that for New England ground-
fish, to attempt to reach agreement on program priorities. By seeking
the advice of those who have worked in or with each segment and part
of the industry, BCF should continue to be able to make real progress.

The aims of BCF are several. BCF tries to increase the contribution
that the aquatic living commercial resources make to the Nation’s econ-
omy. It aims to increase the efficiency of the fisheries so that the eco-
nomic status of those engaged in the fishing industry is improved. It
tries to help fill the growing demand that the American people have
for fish and shellfish products. Still other aims are to seek means of
bringing more of the world’s aquatic resources into economic produc-
tion for benefiting all mankind and to contribute to man’s understand-
ing and control of aquatic living resources and their environment.

BCF has a number of responsibilities. It is responsible for develop-
ing and managing programs to define the problems of the commercial
fisheries and propose solutions that will contribute the most toward
achieving BCF aims; for administering programs to provide services
to those engaged in the commercial fishing industry; for developing
and implementing policies on international fishery matters including
negotiation of treaties and agreements; and for administering grant-
in-aid programs to States to assist in developing and improving the
commercial fisheries.

To achieve its national aims in 1968, BCF engaged in many activi-
ties. Some activities concern investigations on salmon, shad, striped
bass, and other anadromous fishes ; on passage of fishes over and around
dams and other obstructions; and on sea lions, seals, and whales; and on
life histories, migrations, and population dynamics of important spe-
cies. Other activities concern studies of marine fishery stocks, including
bottomfish, sardines, and tunas. BOF also studies marine species of
crustaceans, such as crabs, lobsters, and shrimp, and mollusks, prin-
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cipally clams and oysters, and their enemies, including diseases, boring
snails, and starfish. Still other activities concern certain fresh waters.
BCF studies the Great Lakes and other inland waters to acquire knowl-
edge needed to maintain fishery resources there at high levels of produc-
tivity. Programs are also established on public lands in conjunction
with State agencies in interstate and other type waters, Work includes
studies of the effect of environment, fishing, and water-use projects
on production of fish.

BCF is active in its efforts to help the economy of the fisheries. It
performs research directed toward assessing, developing, and increas-
ing the economic use of fishery resources. As required by various stat-
utes, including the Fish and Wildlife Act of 1956 and other laws, BCF
analyzed various economic aspects of production, distribution, and
consumption of fishery products. BCF assumed Department of Interior
responsibilities under the Fishery Cooperative Marketing Act of 1934
and responsibilities for improving transportation facilities and rates
for fish and shellfish and any fishery products. In domestic and inter-
national economies, BCF promoted the interests of the Nation and
the fishing industry. To Congress, other Government agencies, and the
general public, BCF furnishes advice and consultation and provides
detailed information and recommendations on economic problems. In
accordance with established policy, BCF develops legislation designed
to resolve fundamental economic problems of the industry. BCF also
has a market news service that collects, analyzes, and publishes current
information and statistics on fishery commodities.

Through its industrial research BCF also helps maintain the welfare
of the U.S. commercial fisheries. Investigations were made to improve
and develop methods for catching, handling, processing, preserving,
storing, transporting, and marketing fishery and industrial products.
BCF also studied the composition, properties, and nutritive value of
fishery products; developed and improved the methods for cooking
fish and provided advisory and inspection services to improve or correct
fish-processing practices. Other activities were exploratory and experi-
mental fishing to determine the character, extent, and availability of
resources and to devise, test, and demonstrate the most effective types
of gear and vessels. Other efforts developed and increased the markets
for domestic fishery products by helping industry solve its problems of
production, distribution, and consumption,

BCF also formulated and implemented policy on international fish-
ery matters. It reviewed and coordinated international foreign activi-
ties and interests of the Department of the Interior in commercial
fisheries. It collected and disseminated data on foreign fisheries and
collaborated with AID (Agency for International Development), an
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agency of the U.S. Government, the United Nations, and the Food and
Agriculture Organization in their programs of technical assistance to
developing countries.

Other various activities were carried on. To promote and aid develop-
ment of U.S. commercial fisheries, BCF supervised a Federal aid pro-
gram, a fisheries loan program, a fishing vessel mortgage and loan
insurance program, and a fishing vessel construction differential sub-
sidy program. It was active in the Columbia River Fishery Develop-
ment Program, a cooperative effort with State agencies; in the
coordination and reporting on water resource developments that affect
commercial fishing; in the design and inspection of fish protective
devices; in the management of fur seals in the North Pacific; and in
the implementation of laws and regulations relating to management of
commercial fisheries, whales, and seals, pursuant to international
agreement.

CONDITION OF THE FISHERIES

U.S. fishermen caught 4.1 billion pounds of fishery products in 1968
for which they received $471.5 million at exvessel level—$31.9 million
above the previous year and nearly equal to the record $472.4 million
paid for the larger 1966 catch (4.4 billion pounds). The 1968 catch was
only 2 percent above that of the previous low-volume year and the
second smallest domestic catch since 1942. (Record catch—5.4 billion
pounds in 1962.)

There were sharp declines in landings of anchovies, haddock, Pacific
hake, tuna, blue crabs, and king crabs; and diminished catches of
alewives, Pacific halibut, and shrimp. Increased landings of menhaden,
Pacific salmon, sea herring, jack mackere], and yellowtail flounders
prevented the domestic landings from going even lower. There were
record catches of albacore tuna in Oregon, both northern and spiny
lobsters, and Maine and Oregon shrimp.

Fishermen were paid an average of 11.46 cents per pound in 1968,
establishing a new record and well above the 10.84 cents paid in 1967
and 10.81 cents paid in 1966. Average prices paid to fishermen, as
measured by the “Indexes of Exvessel Prices Received by Fishermen,”
were up 9 percent from 1967 and 24 percent above the 1957-59 average.
The index for all finfish prices rose 4 percent in 1958 because of sharp
increases in prices for New England finfish and for tuna. Salmon
prices increased moderately. Prices paid for all shellfish increased 13
percent in 1968. Prices for shrimp increased 6 percent while prices for
all other shellfish rose 19 percent. Industrial fish was the only major

867-780 0-—70—2
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category to decline in 1968. Although landings of certain items,
such as tuna, shrimp, blue crab, and king crab were less than in 1967,
the total value paid to fishermen was much higher.

The 1968 value of processed fishery products produced in this coun-
try from both domestic and imported raw material was $1.3 billion—
about 7 percent above that of 1967. The canned pack of 43.4 million
standard cases had a record value of $580.6 million. There were record
packs of tuna and animal (pet) food and large increases in the canned
production of Pacific salmon, shrimp, Maine sardines, and jack
mackerel. The remarkable fish stick and portion industry set new rec-
ords for volume and value—production was 270.7 million pounds
valued at $108.8 million. Processors of breaded shrimp turned out 103.7
million pounds valued at a new high of $98.5 million. The volume of
groundfish fillets was less than in 1967, but producers of other kinds of
fillets had a relatively good year. Products from fish and shellfish were
in greater volume, and all reports point to continued growth in this
industry. Cold storage holdings of frozen fishery products reached an
alltime high of 288 million pounds on October 31, 1968.

Late in 1966, Bishops of the Roman Catholic Church announced
the end of meatless Fridays. The opinion of the industry was divided
on how this would affect seafood sales. The effects of this decree have
not been assessed completely, but some facts are available. It is true
that many segments of the industry still have economic problems, yet
other parts of the industry were healthy at the end of 1968. Fishermen
received a high dollar value for their catch, and excellent gains were
made in the fish-processing industry. Moreover, Americans ate more
seafood in 1968 and they paid about 2 percent more at retail levels.
Civilian per capita consumption of fishery products increased from
10.8 pounds of edible meat in 1966 and 1967 to 11 pounds in 1968—the
highest since 1954. Throughout 1968 the demand continued for some
canned products, fish sticks and portions, fillets and steaks, salmon,
lobster products, and shrimp items. While the Bishops’ 1966 announce-
ment has undoubtedly changed the eating habits of some Americans,
a review of the 1968 commercial fisheries trends indicates that it had
few if any adverse effects on the overall consumption of edible fishery
products in this country.

The above observations on the fisheries of 1968 are based on prelimi-
nary data. Appendix A gives a compilation of these data. Final infor-
mation on the 1968 fisheries will be in “Fishery Statistics of the United
States, 1968,” and will appear in the U.S. Fish and Wildlife Service
Statistical Digest series.
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DEVELOPMENTS IN THE FISHERIES

In 1968, certain segments of the domestic fisheries made considerable
progress, important Federal legislation affecting fisheries came up for
consideration, and international fishery matters continued to concern
BCF.

Domestic Fisheries

Important developments occurred in the domestic fisheries in 1968.
These developments include a demonstration that an Alaska scallop
fishery is commercially feasible, evidence that offshore New England
lobsters can be fished effectively with pots, and a continued increase
in the shrimp fishery of the Gulf of Maine.

Alaska Scallop Fishery

In 1968, the State of Alaska had its first fishery development project
under the Federal Aid Program. In April 1968, the Alaska Depart-
ment of Fish and Game chartered the F/V Viking Queen, a high-line
New England scallop vessel, to determine whether a commercial fishery
was feasible for Alaska scallops. In the spring, the Viking Queen, with
a 18-foot New England scallop dredge, made 472 exploratory drags on
the Continental Shelf of the Gulf of Alaska. The vessel caught scallops
throughout the survey area and located commercially important con-
centrations east of Cape Saint Elias. Since the Viking Queen survey,
other commerecial scallop vessels have harvested commercial quantities
of scallops west of Cape Saint Elias. Preliminary findings from explor-
atory efforts show that commercial concentrations of Alaska scallops
are found most often at depths of 35 to 50 fathoms.

After her survey, the Viking Queen began fishing commercially and
made a record landing of 47,000 pounds of scallop meats on her first
trip. In late June 1968, three additional New England scallop vessels
(Bountiful, Oumgomh , and Smaragd) and a converted king crab
vessel (North Pacific) began fishing out of Seward. During the first
3 weeks of fishing these five vesse]s landed 256,000 pounds of meats
worth over $280,000 exvessel. At least seven vessels were fishing at the
end of 1968.

Offshore New England Lobster Fishery

In the spring and summer of 1968, personne] at BCE Exploratory
Fishing Base at Gloucester, Mass., demonstrated that it is feasible
to use large steel pots to catch offshore New England lobsters that
live in deep water. BCF M/V Delaware made one good experimental
catch in June on the Continental Slope between Shallop and Veatch
Canyons in 109 fathoms. Using a string of 11 pots, the scientists
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in 24 hours caught 89 lobsters, which weighed 158.5 pounds. The
average catch per pot was 14.4 pounds. Experimental catches exceed-
ing 4 pounds of lobsters per pot for fishing time periods of 24 hours
or less have been made in depths of 63 to 109 fathoms at various
locations, primarily near heads of canyons along the outer edge of
Georges Bank. Although lobsters are taken in offshore waters with
trawls, some areas cannot be fished with trawls because the bottom
isrough.

As a result of this successful demonstration of harvesting, a firm in
Gloucester bought pots patterned after those successfully tested by
BCF and equipped two vessels for offshore lobster fishing. One vessel
landed in Gloucester with over 10,000 pounds of live lobsters, a record
for a single trip by a pot-fishing vessel. Previous trips by company
vessels had landed not more than 5,700 pounds. The second vessel
began fishing in mid-1968.

Shrimp Industry in the Gulf of Maine

A bright spot in the 1968 domestic fisheries was the further develop-
ment of the northern shrimp industry in the State of Maine. The cold
waters off Maine have a substantial resource of this tasty species
(Pandalus borealis). This fishery started to come into its own in 1965
when 2 million pounds were landed. In 1967, about 7 million pounds
were caught, and this quantity was doubled in 1968, when landings
were 14.83 million pounds.

Substantial markets were established both domestically and over-
seas, and about half of the catch was exported. Maine shrimp were
originally introduced in Europe by BCF at an international food
trade fair in London in 1966. As a result of this promotion, an export
market was established and is rapidly expanding. Sweden, at the
present time, is the largest customer—a substantial quantity also goes
to the United Kingdom. Maine shrimp have also been enthusiastically
received in France, Germany, Italy, and the Netherlands. These
ghrimp are being marketed in many forms including fresh whole
shrimp, frozen cooked whole shrimp, frozen uncooked tails, IQF
(individually quick frozen) peeled, IQF cooked meats, and frozen
uncooked meats in blocks. ‘

Federal Legislation

In 1968, Congress enacted 10 legislative proposals that had some
effect on the commercial fisheries of the United States. See appendix
B for detailed information and citations concerning these bills.

Two of the 10 acts extended the expiring authority of the Secretary
of the Interior, Public Law 90-394 extended the authority for pesti-
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cide research to June 30, 1971, and authorized an annual appropria-
tion of $3.5 million for this work. Public Law 90-551 extended to
June 80, 1973, the authority for the Secretary to cooperate with the
States in carrying out a grant-in-aid program of research and devel-
opment in the commercial fisheries.

Two other acts provided the Secretary with new authority. Public
Law 90454 authorizes a study and inventory of the estuaries of the
Nation. A report to the Congress by January 80, 1970, is to contain
recommendations concerning the establishment of a national system
of estuarine areas. An annual appropriation of $250,000 is authorized
for fiscal years 1969 and 1970. Public Law 90-482 amends a 1954 act
that permits the Secretary of State to reimburse vessel owners for
fines paid to secure release of vessels that are seized by a foreign
country on the basis of rights or claims not recognized by the United
States. The amendment permits the Secretary of State to reimburse
vessel owners for additional payments to foreign governments in such
cases. The new authority for the Secretary of the Interior contained
in Public Law 90-482 provides a guarantee system to provide reim-
bursement to vessel owners for actual damage to vessels, gear, equip-
ment, and dockage fees and utilities and reimbursement to vessel
owners and crew members for up to one-half of their gross income
lost as a direct result of vessel seizure. To participate in the program,
vessel owners will pay a premium set by the Secretary so as to recover
the cost of administration of the program and at least one-third of
the cost of the guarantee to the Government.

The other six proposals enacted in 1968 are amendments to exist-
ing law which affect in some way the interests of commercial fisheries.
-Public Law 90-341 amends title XI of the Merchant Marine Act of
1986 by eliminating the provisions for a maximum rate of interest
of 5 percent (6 percent in certain cases) for guaranteed loans and
substituting for such maximum flat rates a determination by the Sec-
retary of Commerce (Interior in the case of fishing vessels) as to what
the maximum rate can be. Public Law 90-397 permits a continuation
for 5 years of the practice of using fishing vessels to transport fish, sup-
plies, and personnel in the salmon and crab fisheries of Oregon, Wash-
ington, and Alaska. Public Law 90420 is an amendment that updates
the Northwest Atlantic Fisheries Act to conform with the present
Convention so that it now includes mollusks in the definition of fish
and adds mammals to the creatures covered. Public Law 90-427 pro-
hibits foreign vessels to engage in activities in support of a foreign
fishing fleet in U.S. territorial waters and the contiguous fishery zone.
P.ublic Law 90-549 amends an earlier law so as to permit some flexi-
b}lity in the use of authorized appropriations for the construction or
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leasing of one demonstration plant for the manufacture of fish protein
concentrate. Finally, in bringing together in one authorization (Public
Law 90-629) all legislation dealing with military sales by the United
States to friendly countries, the Congress added a section prohibiting
the sale of defense articles or services to any country that seizes, takes
into custody, or fines a U.S. fishing vessel engaged in fishing more
than 12 miles from the coast of that country. The language of this
section permits the President to waive the prohibition if he determines
that the sales are important to the security of the United States and
promptly informs the Congress of this fact.

International Developments

Developments in foreign fisheries greatly affect the fishing industry
and fishery policy of the United States. To assist and protect the fish-
eries, the United States discussed with U.S.S.R. and Japan bilateral
agreements relating to their fisheries off the coasts of the United States.
BCF began studies on how the reduced tariffs resulting from the
Kennedy Round of GATT (General Agreement on Tariffs and Trade)
affect the U.S. fisheries. BCF also analyzed data on foreign fishery
trade to measure its effect on the U.S. fishing industry and developed
and expanded overseas markets for U.S. fishery products. BCF con-
tinued to take an active and leading role in activities of international
fishery commissions and at meetings sponsored by the Food and Agri-
culture Organization of the United Nations and afliliated organiza-
tions. BCF also obtained information needed to determine how fishing
activities and developments affect the U.S. fishing industry and U.S.
Government programs and policies. In cooperation with the U.S. Coast
Guard, BCF has enforcement and surveillance operations to ensure
that foreign fishing vessels observe various international agreements.

Developments in Foreign Fisheries

Although complete figures are not available for the world catch in
1968, fishery statisticians estimate that the catch was about the same
as the record 66 million short tons (live weight) in 1967. The average
annual increase in the total catch during the 5 years, 1963-67, was 2.4
million tons. The six major fishing countries (Peru, Japan, China
(mainland), U.S.S.R., Norway, and United States), which accounted
for about half of the 1967 world catch, had an average annual increase
of 1.5 million tons during the 5-year period. Peru and U.S.S.R. reg-
istered the greatest increase, followed by Norway and Japan. During
the 1963-67 period the U.S. catch declined at an average annual rate
of 78,000 tons.
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In 1968, the United States held discussions with the U.S.S.R. and
Japan concerning the future of the bilateral agreements relating to
their fisheries off the coasts of the United States. The United States met
with Japan in November and renegotiated two agreements: (1) the
May 9, 1967, agreement relating to Japanese operations in the United
States contiguous fishery zone in the Northeastern Pacific and (2) the
Eastern Bering Sea King Crab Agreement (which was initially con-
cluded in November 1964). In December, United States officials met
with representatives of the U.S.S.R. to discuss renewal of the Middle
Atlantic Fishery Agreement, which was initially concluded Novem-
ber 25,1967,

Under the contiguous zone agreement with Japan, the United States
is permitting certain traditional Japanese fisheries to continue in the
United States’ 9-mile fishery zone during specific periods. Japan has
agreed to refrain from operating in certain areas on the high seas ad-
jacent to the United States coast so as to avoid damaging United
States fixed gear and to give American coastal fishermen an opportu-
nity to fish their regular grounds. In other areas, such as the Pacific
Northwest, Japan has agreed to take appropriate measures to fish on
the high seas in & manner that will permit the depleted stocks of Pacific
ocean perch to be rebuilt.

Under the king crab agreement, Japan accepted a drastic reduction
in its annual pack of king crab, from 163,000 cases in 1967 and 1968 to
85,000 cases for 1969 and 1970, and agreed to fish prudently for tanner
crab (often called snow crab). Japan’s king crab quota was reduced by
nearly 50 percent because scientific evidence indicated that the re-
source was declining.

The Middle Atlantic Agreement with the U.S.S.R. was extended
for 2 years. It contains several important modifications. U.S.S.R.
agreed to refrain from fishing in an elongated belt about 170 miles
long and 20 to 25 miles wide extending offshore from Rhode Island to
Virginia. This modification will increase protection provided for
depleted species while allowing the fishermen of both countries to have
greater access to other species, such as herring, which are abundant
offshore. The new agreement also provides that U.S.S.R. will refrain
from having specialized fisheries for all flounders (including fluke)
and scup. Unchanged were the small areas where the U.S.S.R. may
load, unload, or fish within the United States contiguous zone.

Foreign Trade Analysis

The first of five annual tariff reductions, as a result of the Kennedy
Bound of GATT (General Agreement on Tariffs and Trade), went
Into effect, in 1968. These reduced tariffs, along with increased world
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production and a few lower prices, caused a number of requests for im-
port investigations under section 9(b) of the Fish and Wildlife Act of
1956. BCF began section 9(b) studies for groundfish and fish meal.

Foreign Trade Promotion

BCF staff members analyzed data on foreign trade in fishery prod-
ucts to determine how changes in import and export trade affect the
U.S. fishing industry.

During 1968, the value of U.S. imports of fishery products was $822.7
million, a gain of 14 percent over the previous record year of 1966.
The value of fishery exports was $67.8 million, a decline of $14.5 mil-
lion from 1967. The value of exports in 1968 was b percent under the
average for the previous 5 years.

During 1968, BCF developed and expanded overseas markets for
U.S. fishery products. Through its Office of International Trade Pro-
motion, BCF participated in four food trade fairs: London, England;
Milan, Italy ; Munich, Germany ; and Paris, France. Seven processors
participated in 1968 for the first time in this BCF foreign trade expan-
sion for U.S. fishery products. Their participation makes a total of
65 individual firms that have exhibited their products overseas through
the BCF export program since it began in July 1965.

Most U.S. fishery products promoted at these food fairs were frozen;
however, some canned products were introduced in Europe for the
first time under the BCF program. Canned Maine sardines in the new
aluminum flip-top container and canned river herring and roe were
among new introductions in 1968 in the overseas market. In addition,
frozen eels and frozen seafood chowder were exhibited for the first
time at a U.S. food trade fair. Among other fishery items displayed
and promoted were canned Alagka and Gulf shrimp, frozen salmon,
frozen minced clams, frozen lobsters, frozen oysters, frozen breaded
scallops, and frozen Maine shrimp.

Because of the improved economy in many western European coun-
tries, BCF estimates that the potential sales of U.S. fishery products
in these areas will be $3 million during the next 12-month period.

International Meetings

The more important international meetings in 1968 involving BCF
and its personnel were those of Conference on Fishing Vessel Construc-
tion Materials, Food and Agriculture Organization of the United Na-
tions, Great Lakes Fishery Commission, Inter-American Tropical
Tuna Commission, International Commission for the Northwest At-
lantic Fisheries, International North Pacific Fisheries Commission,
International Pacific Halibut Commission, International Pacific
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Salmon Fisheries Commission, International Whaling Commission,
North Pacific Fur Seal Commission, and Western Hemisphere Nutri-
tion Congress IT.

International Programs

Important international programs in which BCF participated in
1968 were the United Nations’ Codex Alimentarius Commission and
the Foreign Currency Research Program.

Reporting on Foreign Operations

BCF obtains information needed to determine how foreign fishing
activities and developments affect the U.S. fishing industry and U.S.
Government programs and policies. Fishery attachés in Denmark,
Ivory Coast, Japan, and Mexico supplied the United States Govern-
ment and the commercial fishing industry with news on fishery devel-
opments in their regions. Current information on the world’s ever-
changing fisheries provided a basis for many U.S. Government and
industry decisions. Such reports are also used in international nego-
tiations and in resolution of international fishery problems.

BCF continues to provide current reporting on the increasing foreign
fishing off United States coasts, particularly by Japanese and U.S.S.R.
fleets. In 1968, East German and Polish vessels intensified their fishing
in the Northwest Atlantic. In the Northeast Pacific, South Korea has
entered the fishery formerly exploited primarily by Japan and the
U.S.S.R.

Treaty Enforcement and Foreign Fisheries Surveillance

BCF, in cooperation with the U.S. Coast Guard, conducts enforce-
ment and surveillance operations in Alaska, the Pacific Northwest,
California, Puerto Rico, New England, and the mid-Atlantic area. En-
forcement in California and Puerto Rico is primarily on the yellowfin
tuna regulations recommended by the Inter-American Tropical Tuna
Commission and adopted by the United States. The presence of large
numbers of foreign fishing vessels in the other areas necessitates con-
stant vigilance to ensure that these fleets do not violate the U.S. con-
tiguous fisheries zone and territorial waters and deplete the stocks of
fish. The provisions of 11 international agreements pertaining to these
areas also must be enforced.

The program aimsto:

1. Ensure observance by foreign fishing vessels of the provisions of
various international agreements as well as the contiguous fisheries
zone and territorial waters.
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2. Enforce domestic fisheries regulations adopted in conjunction
with international treaties (Pacific halibut, eastern Pacific yellowfin
tuna, International Convention for the Northwest Atlantic Fisheries,
and the Fraser River pink and sockeye salmon).

3. Gather information on activities of foreign fishing fleets off the
United States so that such data will be available when needed for
negotiations with foreign fishing nations.

BCF and the Coast Guard cooperatively patrol yearly about 330,000
air-miles and 120,000 sea surface-miles, primarily in the North Pacific
and North Atlantic. Each year BCF Management agents make over
1,500 dockside inspections to enforce domestic regulations that have
been adopted in conjunction with international treaties for Pacific
halibut, eastern yellowfin tuna, northwest Atlantic groundfish, and
Fraser River pink and sockeye salmon.

ACCOMPLISHMENTS AND OPERATIONS

Principal Accomplishments

BCF’s more important accomplishments in 1968 are summarized
below according to geographic areas. These areas are North Pacific;
California ; Hawaii; South Central States; Gulf of Mexico; Atlantic;
and Great Lakes. Activities that are general rather than regional are
discussed under the heading “General.”

North Pacific

Accomplishments in the North Pacific region were numerous : spon-
sorship of a workshop on use of acoustical methods in fisheries, award
of a contract to build a fish protein concentrate demonstration plant,
Columbia River Fishery Development Program, design and inspection
of fish protection devices, improving the distribution of fishery prod-
ucts, king crab population study, new technique for using refrigerated
brine, new uses for selected fish species, Pribilof Islands Aleut Com-
munity and fur seals, protein recovery from processing plant effluents,
salmon studies, shrimp-sorting trawl, and water resource develop-
ments.

Acoustical workshop.—Discussed at the BCF-sponsored Acoustical
Workshop November 25 to 27, 1968, at Seattle, Wash., were various
topies concerned with devices, such as echosounders. These topics in-
cluded basic acoustical principles, acoustical properties of targets,
equipment and techniques now used in acoustical surveys, and the
future direction to be taken. The 104 registrants included 48 from the
Seattle area, 36 from other Pacific coast areas including Alaska,
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Canada, Oregon, and California, and one from Hawaii. Other regis-
trants were 12 from the east coast, two from Michigan, three from
the Gulf coast, one from England, and one from Norway. Participants
toured BCF’s Exploratory Fishing and Gear Research Base at Seattle
and boarded the vessel John N. Cobd for a dockside demonstration
of an acoustical counting apparatus. Participants were also able to
visit The Honeywell, Inc., vessel Neper and the Canadian research
vessel Vector.

Award of a contract to build an FPC (fish protein concentrate)
demonstration plant.—In accord with Public Law 89-701, BCF
awarded a contract in 1967 to build an FPC plant in the Pacific North-
west, This installation will demonstrate the commercial feasibility of
FPC and provide operating and cost data for future private plants.
The BCF plant will provide high-quality material to be used in devel-
oping food products.

In 1968, Congress enacted legislation to provide additional funds
for the FPC demonstration plant. Earlier legislation (Public Law
89-701) authorized $1 million for constructing a demonstration plant.
When proposals to construct the plant were sought, BCF found that
additional funds were needed for the changed requirements. Construc-
tion costs (including provisions for unforeseen costs) were estimated
at $1,900,000. After hearings on a request for increased construction
funds, Congress passed Public Law 90-549 in October 1968, which
amended the original law so that funds authorized for other purposes
of the act could be used also for construction, in addition to the $1
million already appropriated (see app. B). Funds for operation are
to be separately appropriated.

In October 1968, BCF signed a contract for the design, construction,
and operation of an FPC demonstration plant to be built at Yort of
Grays Harbor, Aberdeen, Wash. The contract covers design, construe-
tion, and 1 year of operation. The total cost is $2,446,921. Of this
amount, $1,585,000 is for design and construction and $862,000 is for
1 year of operation.

BCF expects the plant to begin operating in spring or summer of
1970.

Columbia River Fishery Development Prograi. —The Columbia
River Fishery Development Program continued its acui ties to man-
age and preserve the salmon and steelhead runs of the Columbia River
Basin, It funded the operation of 21 hatcheries, 723 fish screens, and
83 major fishways. Much of the work is carried out through contracts
with the Bureau of Sport Fisheries and Wildlife and conservation
agencies of Idaho, Oregon,and Washington.
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BCF, through the Columbia River Fishery Development Program,
cooperates with Idaho, Oregon, and Washington and the Bureau of
Sport Fisheries and Wildlife in a comprehensive and systematic
fishery management program for the entire Columbia River Basin.

Two major study programs, Appraisal of Project Results and
Management Techniques, complement the coordinated Federal-State
effort to operate hatcheries and fishways and maintain fish screens.
The appraisal study evaluates the results of hatcheries, screens, fish
ladders, and various stream improvement practices. The management
study includes development of new ways to improve resource manage-
ment including hatchery production. Part of the appraisal and man-
agement studies are contracted to State conservation organizations and
universities.

In 1968, Columbia River salmon runs from natural spawning were
somewhat smaller than those in previous years; apparently, the effects
of flooding in 1964 are still being felt. Runs of hatchery fish, however,
were very good ; coho salmon runs were outstanding. Over 40,000 coho
returned to Washougal Hatchery even though a special coho fishing
season was permitted.

Results of the Columbia River coho hatchery evaluation study in-
volving 21 hatcheries indicate that these salmon are widely distributed
in the ocean from British Columbia to California. Greatest concentra-
tions are off Washington and Oregon. Half of the coho salmon taken
in the Oregon coastal fishery originated in these hatcheries.

The contribution of hatchery fish to stocks of fall chinook salmon
also has been very encouraging. Recent studies indicate that hatcheries
contributed about 287,000 chinook salmon of the 1961 brood. This
contribution represents about 10 percent of the total Pacific coast
chinook salmon catch,

Because of improved hatchery techniques, returns of steelhead trout
at the Columbia River Program Hatchery at Skamania, Wash., have
increased from 1,000 in 1960 to 15,000 in 1967.

Artificial propagation of spring chinook salmon on Willamette
River is now producing exceptional returns to that watershed. Raising
hatchery fish to a larger size before releasing them accounts for most
of the success of this program.

In the first year of operation, the completed portion of Willamette
Falls fishway passed 18,528 spring chinook salmon, 16,193 coho salmon,
3,572 fall chinook salmon, and 2,275 steelhead trout.

Considerable success also was achieved by rearing salmon in artificial
impoundments. Almost two million migrant-size chinook salmon were
released from the 20-acre Wahkeena impoundment, and 18,000 young
chinook were released from the 6-acre Ringold impoundment. The
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cost of rearing chinook salmon in artificial impoundments was less than
the cost of raising salmon by regular hatchery techniques.

An investigation sponsored by Columbia River Fishery Develop-
ment Program has discovered a selective fish toxin that will kill
predator squawfish and not harm salmon, steelhead trout, and other
desirable species.

Design and inspection of fish protection devices—In Portland,
Oreg., BCF has a small staff of hydraulic engineers and fishery
biologists who plan, design, and inspect barriers, fishways, locks,
screens, spawning channels, and other devices needed in water develop-
ment projects throughout the Nation, as well as in the Columbia River
Basin. This fish facilities staff helped design or acted as advisers on
projects in Alaska, California, Idaho, New England, Oregon, and
Washington. In 1968, both public and private agencies accelerated
their demand for services of this staff.

Certain fish-passage difficulties in the Columbia River Basin were
eventually corrected, largely as a result of the advice of the fish
facilities staff.

A principal task in the Basin in 1968 was to collect and pass anad-
romous fish at the projects on the mainstream Columbia River, in the
Snake River, and Willamette River. Unfavorable conditions for fish
passage developed at John Day Dam before, during, and immediately
after the filling of the pool. Significant losses of salmon occurred until
the fish facilities staff provided help.

A major accomplishment of the staff was development and installa-
tion of a TV fish-counting facility at Willamette Falls. This system,
used with video tape, will substantially reduce the costs of counting
fish, The U.S. Army Corps of Engineers is considering the installation
of this system at each Corps major dam on Columbia and Snake
Rivers.

Improving the distribution of fishery products—The pilot program
begun by BCF in May 1967 to improve the Midwest distribution of
fresh and frozen North Pacific fishery products has been successful.
BCF work with air freight carriers, distributors, fish processors, and
retailers has helped expand the markets for fish from the Seattle area.
Air shipments from Seattle in 1966 were under 800,000 pounds; in
1967, they were 1.9 million pounds; and in 1968 they rose to 8.9 million
pounds, Increasing amounts of fish were also shipped by air from other
West Coast ports, such as Astoria, Oreg., and San Francisco, Calif.

This program has benefited the fishing industry in several ways. It
Sponsored exhibits in which introductory samples were given to the
publie, introduced products in new marketing areas, and provided
an effective theme for advertising the products on radio and TV and



29 BUREAU OF COMMERCIAL FISHERIES

in printed media. Air distribution offers an excellent opportunity to
develop stable markets for underutilized fishery products. Major
consuming areas can be regularly supplied with large volumes of
abundant moderately priced items, such as groundfish.

King crab population—Studies made by BCF Biological Labora-
tory at Auke Bay, Alaska, of the king crab population in eastern
Bering Sea show a continuing decline in the average length of com-
mercial male crabs from 152 mm. in 1965 to 146 mm. in 1968. The
evidence supported a further reduction in quotas allotted to the Jap-
anese and U.S.S.R. king crab fisheries.

New technique for using refrigerated brine—Scientists at BCF
Technological Laboratory at Seattle, Wash., have modified a tech-
nique used for years by the tuna industry to freeze tuna aboard vessels
in refrigerated brine. The successfully tested modification involves
refrigerating fish in a brine solution containing dissolved carbon
dioxide.

The new technique has many advantages. It is a significant improve-
ment because CQO, inhibits bacterial growth. Holding salmon in a
CO, brine, for example, extends shelf life 10 to 18 days. If fully devel-
oped, the technique will increase efficiency aboard vessels by eliminat-
ing the use of ice aboard many vessels, improving the quality of the
fish, reducing labor costs, and decreasing physical damage to the fish.
Processing plants can also use the technique to hold such fish as
salmon, sardines, and shrimp.

New wuses for selected fish species—In 1968, BCF Technological
Laboratory at Seattle, Wash., sought new uses for Pacific rockfish,
spiny dogfish, starry flounder, and Pacific hake. When the economical
heat-and-eat product, now being developed by BCF, is adopted com-
mercially, greater use will probably be made of Pacific rockfish.
Minced rockfish is being mixed with corn starch, milk, monosodium
glutamate, onions, and salt. This basic recipe can be used in prepa-
rations, such as fish cakes, chowders, loaves, and sausages.

BCF is experimenting with several species of rockfish for use in the
Japanese-style minced fish product called “surimi.” Surimi, a frozen
fish product used for making fish cakes and fish sausage (including
kamaboko) in Japan, may provide a market outlet for some of the
United States groundfish species. BCF is collaborating with the Jap-
anese in a research project to evaluate the use of some United States
fish in these products. Surimi is frozen, minced, washed fish flesh used
in Japan as a raw material for subsequent processing where elastic
gel-type characteristics are needed. The degree of elasticity that devel-
ops depends on the species. Certain species have myofibrillar protein
with a great deal more elasticity than other species. This intrinsic
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property of elasticity varies with storage conditions. Some species, for
instance, retain it after long periods of frozen storage, whereas other
species lose it within a few hours after being brought aboard a vessel.

Several preliminary investigations indicate that certain rockfish
may be quite suitable for surimi.

BCF is also evaluating spiny dogfish and starry flounder for poten-
tial use in surimi,

Because of its soft-textured flesh, Pacific hake has been used in
recent years principally for fish meal. Present studies of the labora-
tory in Seattle may lead to use of Pacific hake for human food in the
form of sausages or frankfurters because blending may be necessary
to firm the soft-textured flesh.

Pribilof Islands Aleut Community and fur seals.—Activities in the
Pribilof Islands in 1968 concerned the Aleut Community, manage-
ment of the fur seal industry, and methods of harvesting fur seals.

Until recent years, the Federal Government owned and operated
the village of St. Paul and made all decisions on such matters as
finances, public health, and safety. In 1950, the community was orga-
nized as the Aleut Community of St. Paul Island, Alaska. Since its
organization the Community has assumed greater responsibility for
self-government through operation of the grocery store and canteen,
regulation of alcoholic beverages, construction and leasing of a post
office to the Post Office Department, operation of a gas station and a
repair shop, formation of a volunteer fire department, and contracts
with the State of Alaska for police protection on a cost-sharing basis.
The Community operated the Company House (hotel) in 1967; how-
ever, operation reverted to BCF in 1968.

The U.S. Public Health Service in 1968 continued to supply health
and hospital services.

The State of Alaska continues to administer the elementary schools
on the Islands. An agreement between BCF and the State of Alaska
Provides for reimbursement from the Pribilof Islands fund under
& formula based on the number of pupils enrolled and the average cost
per pupil in the State rural school system.

Major construction on St. Paul involved four “prefabricated”
houses, a metal warehouse, and a sewage treatment plant. The houses
and warehouse were completed, but a great deal of work remains to
be done on the sewage disposal system. Except for a central prepack-
aged unit consisting of the bathroom, utility room, and kitchen, the
houses were primarily precut rather than prefabricated.

‘ Managing the fur seal industry was another important activity
In 1968. Northern fur seals were harvested on St. Paul and St. George
Islands during June 26 to August 16, 1968. St. Paul Island yielded
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46,576 commercial sealskins from 86,252 males, 8,278 immature fe-
males, and 7,046 mature females. St. George Island yielded 11,956
commercial sealskins from 9,185 males, 964 immature females, and
1,807 mature females. On both Islands 428 skins were rejected as un-
suitable for processing.

The female fur seals were killed because BCF scientists believed
that the islands had 13,000 too many females for the optimum breeding
size of the seal population.

Methods of harvesting fur seals also received much attention in
1968. Since 1965, humane societies and societies for protection of ani-
mals have observed the methods of killing harp seals and hooded
seals in the Gulf of St. Lawrence. These societies have been extremely
critical of the sealers. Their criticisms of the killing practices of the
Canadian and Norwegian sealers have also drawn attention to the
operations on the Pribilof Islands. Although the species and methods
used in the Gulf of St. Lawrence and Alaska are different, news media
confused and intermingled them.

During 1968, the Department of the Interior and the Humane
Society of the United States agreed on a task force to review the fur
seal harvest on the Pribilof Islands and to experiment with various
methods of killing. During their study the task force observed the
seals being driven and killed, measured the length of drives, recorded
the time that elapsed in killing operations, and tested other methods
for killing seals. The task force made several recommendations on
methods to improve the harvest. BCF is following the recommenda-
tions. The task force concluded that the present method of clubbing
the seals to death was preferable to the other methods of killing that
were tried. None of the other methods could be adopted at this time.

Protein recovery from processing plant effluents—BCF Techno-
logical Laboratory at Seattle, Wash., may have solved the problem
of water pollution caused by effluents from fish-processing plants.
Laboratory experiments in 1968 demonstrated that waste proteins can
be recovered from dilute solutions as protein-phosphate complexes.
Such recovery of the protein nitrogen is simple and inexpensive. Com-
parative feeding tests (protein efficiency ratio) indicated that the
nutritive value of the complexed protein was about equal to the values
of the noncomplexed protein.

Salmon studies—Studies made by biologists of the BCF Blologmal
Laboratory at Auke Bay, Alaska, on the early sea life of sockeye
salmon in Bristol Bay prove that the young fish migrate seaward in
a narrow band along the north shore of the Alaska Peninsula. Survival
of juveniles is high when there is an early breakup of pack ice in
Bristol Bay and eastern Bering Sea and poor when pack ice remains
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fast well into the spring. This information may lead to improvement
of the annual Bristol Bay forecast of sockeye salmon runs—one of
the major aims of salmon research in Alaska because better forecasts
are important to the domestic fishing industry.

The salmon that spawn in Alaska streams and are caught on the
high seas provided U.S. fishermen with a catch that averaged 48.6
million fish between 1956 and 1966 ; they had a value to the fishermen
of $37 million annually (1965 prices). Scientists at the BCF Biological
Laboratory in Seattle have hypothesized that these salmon can be
located in the open sea by observing prevailing North Pacific current
systems in the area. In 1967, for the first time, they were able to direct
experimental search for salmon by using oceanographic observations.
"The hypothesis holds that maturing sockeye salmon—the ones that
will be caught during the coming season—are associated with the
Alaska Stream that flows to the west just south of the Aleutians. The
immature fish, which will enter the catch in coming seasons, are found
more to the south, in waters that flow to the east. Data supporting this
hypothesis were obtained on a joint research cruise of one BCF and
two Japanese vessels.

Scientists from the BCF Biological Laboratory in Seattle, Wash.,
perform research on Columbia River salmon. These studies are cen-
tered primarily on how water-use projects affect salmon and steelhead
trout. The aim is to develop methods for reducing losses and improv-
ing production of these fish. The program is closely coordinated with
other BCF programs, the Bureau of Sport Fisheries and Wildlife,
the five fishery agencies of the adjacent States, Corps of Engineers,
private and public power companies, Battelle-Northwest, and local
universities. The fishery technicians and administrators of the Co-
lumbia Basin Fishery Technical Committee receive complete reviews
of progress made by BCF.

Turbines and predation are causing large losses of fingerling sal-
monids on the Columbia River. At present maximum power outputs,
losses in turbines may be as high as 19 percent of the fish passing
through them ; losses to predators in certain slack-water areas may be
s high as 88 percent.

The BCOF proposed gatewell-sluice system is the most advanced
method of bypassing juvenile fish around dams and will receive in-
Creaged emphasis in future research; other methods are needed for
diverting most of the fingerlings from the intakes into the gatewells.
A horizontal traveling screen, proposed for use in intakes, has proved
Successful, and the percentage of young fish diverted to gatewells
may also be increased by gross roughening of intake ceilings to pro-
duce special flow effects in the boundary layer.

867-780 0—70——8
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The collection of fingerlings at upriver dams for transport by truck
around several subsequent dams is another means for protecting fish.
Marked test groups of juvenile salmon were transported around dams
and other barriers to a site release downstream at John Day Dam.
Their survival was more than twice that of fish released above Ice
Harbor Dam. In three separate studies, groups of juveniles released
below dams reached the Columbia estuary in significantly larger num-
bers than groups that were released above the dams. Transportation
of juvenile salmon around an area polluted by a pulp mill doubled
the number of fish that were able to reach the estuary.

Research with sonic tags has identified two factors that contribute
to the loss of adult salmon in the Columbia and Snake Rivers: spill-
way operations at dams such as McNary and differences in tempera-
ture and gas contents of the Snake and Columbia Rivers at their
juncture. Adult salmon suffer physical damage during periods of high
spillway discharges by being swept back downstream through the spill-
way or by entering the extremely turbulent areas below the spill where
they are thrown against structures of the dam. Fish also die because
spillways entrain large quantities of air and cause the river to become
supersaturated with nitrogen. Under such conditions, fish may contract
gas bubble disease, Each year high temperatures occur in the Snake
River before they do in the Columbia River. Studies in 1967 showed
that this temperature difference (up to 10° F.) blocked the Snake
River runs at the mouth of the Snake for 9 weeks. There was also evi-
dence that fish died. BCF biologists suspect gas bubble disease because
the Columbia River was supersaturated with nitrogen. Fish accom-
modated to the supersaturated waters of the Columbia would be
extremely susceptible to gas bubble disease if only brief periods were
spent in the higher temperatures of Snake River.

Shrimp-sorting trowl—BCF Exploratory Fishing and Gear Re-
gearch Base at Seattle, Wash., has designed a new shrimp-sorting wing
trawl. This gear appears to be a promising way to separate shrimp
from small fish and debris during fishing and to return the fish un-
harmed to the sea. During tests in the fall of 1968, the trawl caught as
much as 2,000 pounds of shrimp per ton. The catches usually had less
than 1 percent trash, whereas conventional shrimp nets that were used
nearby had catches with as high as 80 percent trash. The trawl has sig-
nificantly reduced the time-consuming work of sorting and also per-
mits fishing in areas where the catches of trash are high. There is,
however, one problem with the trawl, and the base’s fishery scientists
continue to seek a solution: catch rates of the shrimp-sorting trawl
are lower than those of conventional trawls.

W ater resowrce developments —BCF and the Bureau of Sport Fish-
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eries and Wildlife jointly prepared a special study report that analyzed
the impact of various combinations of developments on fish and wildlife
resources of the middle Snake River, Idaho. The report was forwarded
to the Bureau of Reclamation. This report helped to influence the
Federal Power Commission to delay the hearings on the authorization
of the construction of High Mountain Sheep Dam. During the delay,
the Department of the Interior was able to develop an alternate
position.

The staff of the Portland Program Office reviewed and gave opinions
on the 461 water development projects. The staff also participated in
three major comprehensive studies : the Willamette Basin Comprehen-
sive Review, the Puget Sound and Adjacent Water Study, and the
Columbia North Pacific Study.

BCF preliminary studies and joint planning with the Bureau of
Reclamation for developing the Umatilla River indicate that annual
benefits to the fishery would be $4.4 million if fishery development
were included as a major purpose of the project.

The development of the Alaska oil industry and its effect on fishery
resources have been concerns of BCE. The rapid growth of the petro-
leum industry in Upper Cook Inlet, Alaska, and more recently the
important oil discovery on the North Slope (Arctic Ocean) have re-
quired considerable effort by the BCF River Basin studies staff in
Alaska. Oil exploration and development work elsewhere in Alaska are
progressing at an unprecedented rate. In addition, the petroleum in-
dustry now is planning extensive exploration work on the Outer Con-
tinental Shelf in Beaufort and Bering Seas (including Bristol Bay)
and Gulf of Alaska. The petroleum industry is studying the feasibility
of installing a pipeline from the Arctic Ocean across Alaska to a deep-
water port on the Gulf of Alaska. This 800-mile, 48-inch pipeline, cost-
Ing about $1 billion, would traverse lands and waters that have valu-
able fish and wildlife. BCF is cooperating with other agencies in devel-
Oping plans to assess how such a pipeline would affect the fish and
wildlife resources of this great region. These studies are urgently
teeded because little is known about such effects. The BCF River
Basin studies staff participated also in the Oil Pollution Control
Task Force established for Alaska. The staff has played a key role
in forming a contingency plan for Alaska, the “Action Plan for the
Oil Pollution Task Force,” and has participated in developing a
research program for oil pollution control.

The BCF staff also provided considerable data and information to
the Federal Water Pollution Control Administration for its national
estuarine pollution study and participated in developing a type I
framework study outline and budget for the Water Resources Council.
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California

In California, the chief accomplishments involved EASTROPAC,
a fast-sinking tuna purse seine, military food service training, tuna
fishery forecasting, and XBT (expendable bathythermograph)
program.

EASTROPAC—BCF is the coordinating agency for the interna-
tional cooperative oceanographic investigation of the eastern tropical
Pacific Ocean (EASTROPAC), which completed a 15-month period
of field work in April 1968. BCF’s principal aims in EASTROPAC
are to estimate the size of oceanic tuna stocks, particularly to the
westward of present fishing grounds; to increase our knowledge of the
oceanography of the eastern tropical Pacific; and to gather back-
ground information that may be used in the forecasting of tuna
abundance and distribution. Oceanographic data and biological col-
lections resulting from the field cruises were processed, and progress
wasmade on the EASTROPAC Atlas.

Fast-sinking tuna purse seine—Scientists at the BCF Fishery-
Oceanography Center in La Jolla, Calif., and a gear expert of the
BCF Exploratory Fishing and Gear Research Base at Seattle, Wash.,
have designed a fast-sinking tuna purse seine with a fishing depth that
is 70 percent greater than the usual net. This seine was designed because
studies had indicated the U.S. tuna fleet could save money in terms of
vessel operating time if the number of successful sets could be in-
creased. Based upon model studies, a prototype net was constructed.
A commercial tuna fishing vessel tested the net off the California
coast. The vessel set the new seine 19 times and caught fish in 17 of
the sets—an 89-percent success and half again as much as could be
expected with a conventional seine at that time and in that area.

The BCF base at Seattle will made additional tests and try this net
on other fish.

Military food service training.—Personnel in BCF Division of Mar-
keting are presenting seafood educational programs to food service
personnel at military training installations in California. BCF has
emphasized these programs because the armed services represent an im-
portant market for fish and shellfish. This market can be increased
by training the military to make greater use of fishery products in
their menus.

To coincide with the training schedule established for the classes
attended by military food service personnel, BCF gives 1-day train-
ing sessions every 4 weeks. A typical day at a BCF session consists of
having groups of students prepare several fish recipes, giving a lecture
on fish cookery, demonstrating the prepared recipes, and holding a
tasting session. These programs are particularly beneficial because
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many students go on to supervise the feeding of thousands of troops,
become instructors to other commissarymen throughout the Service,
and often continue in food service activities when they leave the
military. _

BCF marketing personnel also provide the military with informa-
tion not readily available elsewhere.

Tuna fishery forecasting.—The BCF tuna-forecasting service, which
is primarily for the albacore tuna fleet off the West Coast, continued
to provide temperature charts and advisory radio broadcasts so the
fleet could better follow the fish, increase its catches, and reduce the
searching time. The tuna industry in general, sport fishermen, U.S.
Navy, and State and local officials have widely acclaimed the BCF
fishery forecasting service.

XBT (expendable bathythermograph) program—BCF Ocean Re-
search Laboratory, Stanford, Calif., directs the “ship-of-opportunity”
program using XBT’s to obtain temperature data for upper layers
of the ocean. This program continued to progress. A triangle run was
established between San Francisco, Honolulu, and Nikiski (in Cook
Inlet, Alaska). In agreement with the Chevron Shipping Co., the
laboratory installed equipment on the Arizona Standard to record
periodically the water temperatures to a depth of about 400 fathoms
between Honolulu and Alaska. Usually about 30 XBT’s are dropped
each trip. The Californian, a Matson Line freighter, continued to
make runs with the XBT system about once a month between San
Francisco and Honolulu. Although relatively minor technical prob-
lems need to be resolved, the XBT program has been a great success.
Eventually other waters may have similar programs.

Hawaii

In the Hawaii area, the chief accomplishments involved the demon-
stration of eddies and their relation to tuna, genetic studies of skipjack
tuna, and publication of “Oceanographic Atlas of the Pacific Ocean.”
_ Eddy phenomena and tuna.—Although skipjack tuna are known to
Inhabit s wide range of ocean, in Hawaiian waters they are caught
a8 a rule no more than 60 miles from islands; in the eastern Pacific
they are caught somewhat farther offshore. If skipjack tuna are to
be located and harvested from vast areas of the open ocean, we must
greatly improve our knowledge of the mechanisms that concentrate
them. A BCF oceanographer in Honolulu has found that eddies that
form in the lee of islands bring cool, enriched water to the surface
layer and are, therefore, more productive than adjacent waters and,
consequently, provide more forage for fishes, including tunas. The
eddies tend to maintain their identity as they move downstream from
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the island where they were formed. This phenomenon may help ex-
plain the dispersion of near-shore animals far to sea and tuna concen-
trations hundreds of miles from the nearest land. Further study of
island wakes may allow BCF scientists to pinpoint areas in the open
ocean where concentrations of commercially harvestable fishes may be
found.

Genetics of tuna.—One of the principal achievements of the BCF
Biological Laboratory in Honolulu was the demonstration that skip-
jack tuna of the western Pacific (the basis of the largest tuna fishery
of Japan) differ genetically from those of the eastern and central
Pacific. The dividing line between the two appears to lie near Marcus
Island at about long. 155° I. This discovery was based on chemical
analyses of the fishes’ blood systems. Such information on subpopu-
lation structure is essential to rational management of tuna resources.

“Oceanographic Atlas of the Pacific Ocean.”—The Atlas, published
in Honolulu in 1968, will aid all oceanographers and may be useful to
any scientist who is interested in the Pacific Ocean. The Atlas sum-
marizes results of observations made throughout the Pacific for over
50 years. Information is based on over 50,000 oceanographic stations,
many of which have never before been used in an oceanwide study.
Stations represent about 3 million separate observations of tempera-
ture, salinity, dissolved oxygen, and depth of sampling. The Atlas
concerns primarily the uppermost mile of water, a region of great
importance to oceanographers. Sources of data include institutes and
fishery stations in Australia, Canada, France, French Oceania, Great
Britain, Japan, and the United States of America.

South Central States

The chief accomplishments in the South Central States had to do
with catfish: Warm-water fish farming in the United States has
achieved new status and recognition with an explosive increase in
channel catfish farming. Catfish now are under cultivation in 14
States, principally in the lower Mississippi River valley. Total acreage
of catfish farms has expanded 25-fold since 1962. In 1968, acreage in-
creased at its fastest rate, jumping from 15,000 acres in 1967 to about
25,000 last year, a two-thirds increase. At the same time, 27.5 million
pounds of farm-raised catfish were produced in 1968 compared to
16.5 million pounds in 1967 and about 1 million pounds in 1962. Until
1968, farm-raised catfish were sold mostly to local live fish markets,
such as areas where one can fish for a fee. But 1968 marked the advent
of increased mechanized operations in harvesting and processing, to-
gether with an increasing number of businessmen attracted to the
industry by the potential profits. Increased production has called
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attention to the need for developing new markets for processed, farm-
raised catfish that will be available in greater quantities in the future.
Both large and small processors are studying, as potential markets,
the entire restaurant market as well as retail food chains within and
outside the southern region of the United States. In 1968, several
drive-in restaurants in the South began serving the product. Vertical
integration of activities from harvesting to marketing as well as coop-
erative arrangements among fish farmers characterized the growth of
the industry in 1968. As of December 81, 1968, six processing plants
for farm-raised catfish were operating, and prospects for increased
production capacity are promising. In 1969, production of farm-raised
catfish may exceed that of wild catfish in the United States.

In Qctober 1968, an association, the “Catfish Farmers of America,”
was formed and brought together many entrepreneurs in the indus-
try for the purpose of coordinating and promoting the growth of
the industry. The group has held several meetings including a 1968
national convention in which BCF participated extensively. A great
deal of enthusiasm and hopes for further progress have been
generated.

BCF in 1968 has aided the catfish farmer in the areas of farm pond
harvesting, processing, economics, marketing, and statistics, concen-
trating in areas of harvesting techniques, gear improvement, product
quality, cost-efficiency, and marketing research. Of special interest
are the developments in marketing and harvesting.

Development of markets for catfish. — The BCF Division of Mar-
keting is assisting the catfish-rearing industry to develop stable
markets for its rapidly increasing production. The BCF marketing
office at Little Rock, Ark., provides liaison and assistance for this in-
dustry. Nationally, BCF encourages use of catfish by having dem-
onstration workshops and providing newsletters, press releases, and
publications.

BCF marketing personnel helped industry locate and supply all
types of markets for producers, processors, and distributors of farm-
raised catfish products. As a result of this activity, markets expanded
in many directions. These markets include chain and independent
restaurants, local and corporate food chains, and poultry distributors.
Most recently the number of markets holding and selling live catfish
In tanks or vats has increased sharply in the South.

BCF received approval from EDA (Economic Development Ad-
ministration) for a contract study of the demand for processed cat-
fish in volume-feeding outlets. BCTF has under way with EDA a
second study to obtain information on market outlets for live catfish.

Hoarvesting pond-reared catfish. — BCF technical assistance to the
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catfish industry was mainly in the Arkansas-Mississippi Delta area.
Several firms were given specifications of the harvesting equipment
that BCF developed for pond catfish. Several times BCF personnel
showed catfish farmers how to use the equipment. They devised also
a method for safely harvesting catfish during the hot summer when
prolonged crowding in small areas causes low oxygen levels and re-
sultant deaths of the fish. The improved method uses a system to
circulate water through the fish bag during seining and permits safe
harvesting when water temperature exceeds 90° F. and oxygen levels
are low.

Gulf of Mexico

In the Gulf of Mexico the chief accomplishments were marketing
of shrimp and Spanish mackerel, prevention of rancidity in Spanish
mackerel, shrimp biology, snapper fillet treatment, studies of nitro-
furans, thread herring fishery, and studies of water resource devel-
opments.

Marketing of shrimp and Spanish mackerel—The BCF Division of
Marketing, the industry, and the States of Florida and Texas helped
to move a large volume of shrimp whose total exvessel value was the
highest in history. Movement of Gulf shrimp to market became slug-
gish in November 1968, but a concentrated shrimp marketing effort
during the Christmas holidays helped firm the prices in late Decem-
ber 1968, This coordinated Federal-industry-State effort centered on
publicizing a shrimp Christmas tree recipe. Publicity was gained
through newspapers, TV, and retail chain stores throughout the
Southern States.

Cooperative BCF marketing programs with States were made
possible through the Commercial Fisheries Research and Development
Act of 1964 (Public Law 88-309). These programs have also been
instrumental in nearly doubling the volume of Spanish mackerel mar-
keted in the past 4 years.

Prevention of rancidity in Spanish mackerel.—The BCF Techno-
logical Laboratory at Pascagoula, Miss., tried to find a way to prevent
the development of rancidity in oily fish during frozen storage. Ran-
cidity is a problem to the U.S. fishing industry because it results in
shorter shelf life of the fish. Antioxidants have been used successfully
to retard rancidity in foods of nonmarine origin, but they have been
only partially successful in fish products. With Spanish mackerel, how-
ever, the antioxidant Na, EDTA effectively prevented rancidity as
measured by taste tests and chemical tests reflecting low peroxide and
free fatty acid value.

Shrimp biology—The BCF Biological Laboratory at Galveston,
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Tex., progressed with its shrimp studies. Eggs of the four common
commercial shrimp species of the Gulf of Mexico have been hatched,
and the young reared to postlarval stages in the laboratory. The eggs
were obtained from females that were caught in the sea and brought
alive to the laboratory where they spawned. In ponds fertilized to
produce natural food, the shrimp have grown in 5 weeks to a size
large enough to be used for bait or canned commercially. Survival
was excellent, averaging 85 percent, and more than 250,000 postlarvae
have been raised.

The laboratory also improved predictions of shrimp abundance. Its
scientists developed an automatic sampler to sample postlarvae fre-
quently as they enter estuarine nursery areas. Laboratory studies of
bottom sediment preferences of postlarvae have enabled the laboratory
to design a sampling scheme that should also improve the predictions
of abundance.

Snapper fillet treatment.—The BCF Technological Laboratory at
Pascagoula, Miss., solved a problem that had hampered the develop-
ment of markets for the large unutilized stocks of snapper recently
discovered in the Caribbean. Markets for the snappers had been limited
because of rapid browning of the fillets, discoloration of the red skin
pigment, and curling of the skin when cooked. The laboratory staff
solved these problems by treating the fillets with a special chemical
%‘DP (8, 8’-thiodipropionic acid) and then packaging them in cryovac

ags.

Studies of nitrofurans—Scientists of the BCF Technological Lab-
oratory at Pascagoula, Miss., tried to find chemicals that will inhibit
the action of proteolytic bacteria in seafood products. The bacteria
lower the quality of seafoods by decomposing the flesh. The scientists
found nitrofurans promising as inhibitory agents when applied to raw
1ced seafoods. The scientists also found that various small concentra-
tions (1 and 8 parts per million) of nitrofurans prevent growth of the
hatural microbiological flora of shrimp.

Thread herring fishery.—In the winter of 1968, the BCF Explora-
tory Fishing and Gear Research Base at Pascagoula, Miss., and com-
mercial fishermen continued their cooperative project to harvest thread
herring and other sardinelike species off the west coast of Florida.
This project began in the fall of 1967. Using knowledge acquired from
experiments with remote sensing techniques, BCF scientists helped the
fishermen locate schools of fish. The fishermen gave BCF scientists the
catch data they needed for estimating the size of the schools, Landings
of thread herring increased to 12 million pounds in 1968. This fishery
arks the beginning of more intensive use of latent stocks of thread
herring in the Gulf of Mexico. Such a fishery can supply the fish meal
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industry during the season when the menhaden are not readily
available.

Water resource developments—BCF continued work on the Texas
Coast Hurricane Study Project of the Corps of Engineers. Hydraulic
model studies designed to test hurricane protection plans for Galveston
Bay, Tex., indicated that to accommodate normal tidal exchanges the
structures designed to prevent hurricane surge tides from entering the
bay would have to be larger than originally planned. Additional test-
ing will be required to determine if barrier designs are adequate to ac-
complish the necessary dispersion of pollution entering the estuary
from the Houston ship channel.

The Florida Control Agency was helped by the results of estuarine
studies carried out on the west coast of Florida and by the recom-
mendations of the BCF scientific staff. This agency was instrumental
in imposing a temporary moratorium on sale of submerged lands,
establishing aquatic preserves, and developing a State policy to have
bulkhead lines in estuaries set at mean high water when shown to be
in public interest.

Biological data that BCF presented at a public hearing concerning
a 138-acre dredge and fill project in a Florida estuary helped the city
of Sarasota, Fla., to decide to deny a permit for the project. The
Florida Control Agency upheld this action.

Excellent. progress continued on the inventory of Gulf of Mexico
estuaries, a joint effort of the five Gulf States and BCF. The coopera-
tors essentially completed the area description for all estuarine areas
on the west coast of Florida, most of the descriptive work for Missis-
sippi and Alabama, and about half of the Texas coast. Using standard-
ized sampling techniques, analytical procedures, and recording
formats, the participants in this inventory also sampled 25 estuarine
areas between Florida and Texas. Much of the information and data
collected through this inventory has been given to the Federal Water
Pollution Control Administration for its national estuarine pollution
study.

Through the Gulf States Marine Fishery Commission, BCF helped
the five Gulf States prepare two color films that stress the importance
of estuaries for fish and wildlife resources and the relation of those
resources to the economy of the Nation. When shown on TV, these
films should greatly assist BCF to alert the public to the need for pro-
tecting these valuable and irreplaceable areas from unwise exploita-
tion and pollution.

The first Corps of Engineers’ permit to be denied solely on the basis
of expected adverse effects to marine resources from dredging and
filling encountered considerable trouble in the courts. In December
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1968, the U.S. District Court in Tampa, Fla., handed down a decision
that declared, in essence, that the Corps of Engineers has no authority
to deny dredge and fill permits on the basis of fish and wildlife values.

Atlantic

The chief accomplishments of the Atlantic coast concerned con-
tainers for shipping fish, experiment with underwater habitat, fish
meal, fish protein concentrate, groundfish fisheries, herring studies,
lobster tagging program, menhaden research, microwave energy for
opening oysters, new uses for ocean quahogs, oyster studies, seafood
seminars, shipboard processing system, study of vessels fishing for
haddock, tuna investigations, and water resource developments.

Containers for shipping fish—The BCF Technological Laboratory
at Gloucester, Mass., is trying to develop an insulated box that can be
used to ship fresh fishery products long distances. Some tests have been
made and others are in progress to determine how various transporting
facilities (aircraft, trains, and trucks) affect the efficiency of shipment
and quality of product at the point of delivery. The efficient containers
that have been built and tested have substantially reduced shipping
costs over long distances.

Eweperiment with underwater habitat.—Diver-scientists underwent
extensive training and other preparations were completed for the proj-
ect TEKTITE I, to be conducted in February-April 1969 at St. John,
Virgin Islands. In the experiment a diving team will stay under water
for a longer time than has been attempted before. TEKTITE I is an
interagency cooperative program involving the U.S. Navy, NASA
(National Aeronautics and Space Administration), the General Elec-
tric Co., and the U.S. Department of the Interior. In this effort, four
Department of the Interior diver-scientists (including three from
BCT) will live and work for 60 consecutive days on the ocean floor at
2 depth of 50 feet. The principal aims of the project are to make ex-
tensive marine science studies on the ocean bottom and observe behavior
of men living together in an alien environment. Results of such studies
can be applied to both future undersea missions and space missions of
extended duration.

I'ish meal.—To aid the animal feeding industry, the BCF Techno-
logical Laboratory at College Park, Md., began a systematic study to
determine the amino acid, proximates, and minor elements in a range
of commercial fish meals. This information helps feed formulators
blend components. Biological data were obtained on availability and
body assimilation of amino acids in fish meal from numerous samples
of commerecial fish meal.
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FPCQ (fish protein concentrate).—AID (U.S. Agency for Interna-
tional Development) issued a contract for about 1,000 tons of FPC, to
be made by the two-stage VioBin process, at New Bedford, Mass.
Production on the first stage began in October 1968. Installation of
equipment for the second stage, however, was not completed in 1968.
The second stage of the process is needed to ensure adequate removal of
solvent residues and residual components.

BCOF Technological Laboratory at College Park, Md., is doing
research on FPC. The technologists are trying to improve the chemical
process for making FPC from both lean and fatty fish and have made
great progress in developing methods for recovery of solvents. Quanti-
tative recovery of isopropyl alcohol used for processing FPC is an
important factor in holding down costs.

The researchers made good progress also in developing techniques
for steam stripping to reduce the isopropyl alcohol content of the FPC.
This process also reduces the amine present in the product. Amine
complexes are flavor and odor components; their reduction helps
produce a more bland and acceptable concentrate.

Biological methods for producing FPC were also studied at the
laboratory. Both natural and purified enzymes have been used to
solubilize groundfish—key steps in producing FPC by the biological
conversion method. The biological method proved to be more expen-
sive than the chemical method of preparing FPC.

The BCF National Home Economics Research Center at College
Park, Md., also participated in the research. The Center began a study
to develop a series of institutional recipes for using FPC as a protein
supplement. Many institutional diets need increasing protein, and
FPC can fill this need at a low cost.

The food research staff of the BCF Technological Laboratory at
College Park, Md., also engaged in food research. It developed a series
of new food products containing FPC. These include beverages of the
milkshake type, baby formulas, and pasta products including noodles,
macaroni, and spaghetti. All contain as high as 9 percent FPC by
weight. A flavor evaluation panel found these foods acceptable. FPC
in the foods produced no detectable changes in flavor.

The food research staff also prepared cookies for distribution at
two meetings concerned with world and domestic needs for protein:
a meeting of the Economic and Social Council in New York, N.Y., and
a meeting of a private group in Washington, D.C., concerned with
malnutrition in the United States, attended by a number of U.S. Con-
gressmen. The good acceptance of the cookies showed the ease with
which foods can be inexpensively supplemented with this animal
protein.
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Groundfish fisheries—The major groundfish species of the North-
west Atlantic are now being harvested at or beyond the level of maxi-
mum sustainable yield. On the basis of surveys of the abundance of
juvenile haddock, the BCF Biological Laboratory at Woods Hole,
Mass., predicted the present crisis in the haddock fishery 2 years in
advance. Field studies showed that haddock had not spawned success-
fully since 1963. Stringent limitations on fishing are now required to
restore the haddock stock and to maintain the abundance of other
groundfish stocks at a satisfactory level for maximum product.

Preparations have been made for an international cooperative study
of recruitment and its relation to stock size and fishing intensity. The
BCF research vessel Albatross IV along with Canadian and U.S.S.R.
vessels will participate in this program. During 1968, BCTF performed
basic preparatory work needed to tool up for this cooperative multi-
ship survey. A plankton sampler was selected for making standard
collections. Calibration experiments to compare the performance of
trawls, plankton samplers, and the vessels themselves, were made by
Soviet and U.S. vessels in the fall of 1967 and again with a U.S.S.R.
vessel and a Canadian vessel in the fall of 1968. A sampling technique
was developed and tested. The BCF laboratory and the U.S.S.R. lab-
oratory at the Baltic port of Kaliningrad have standardized methods
for sorting collections. International cooperation of this type increases
possibilities that countries will be able to develop workable manage-
ment procedures on common property resources.

Herring studies.—Herring fisheries in the Northwest Atlantic have
expanded greatly in recent years. In 1967, they exceeded a billion
pounds; figures for 1968 are not yet available. The expansion is due
to a marked increase in Canadian purse seining in Newfoundland and
New Brunswick and in trawling by U.S.S.R., Polish, West German,
and East German fleets on Georges Bank and areas south of Cape Cod
and Long Island, N.Y. In 1968, United States and Canadian seiners
began fishing for herring in the Jeffrey’s Ledge area, within the Gulf
of Maine. European trawlers also operated there.

Research by the BCF Biological Laboratory at Boothbay Harbor,
Maine, has indicated that the Georges Bank stock is independent of the
herring within the Gulf of Maine that support the Maine sardine
fishery. The laboratory is making further studies to determine how
the expansion of the herring fisheries within the Gulf of Maine may
affect the stocks of Maine sardines.

Lobster tagging program.—Personnel of the BCF Biological Lab-
oratory at Boothbay Harbor, Maine, tagged and released almost 2,700
offshore lobsters to determine migrations, growth, mortality, popula-
tion size, and fishing rates. The average depth of release of tagged
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lobsters was 80 fathoms. By the end of 1968, 65 lobsters had been recov-
ered ; 29 percent of these had migrated fewer than 10 nautical-miles,
45 percent 10 to 50 miles, and 26 percent had exceeded 50 miles. From
April to November recaptures were made in an average depth of 57
fathoms; recaptures after November were made at an average depth
of 153 fathoms.

Menhaden research.—Scientists at BCF Biological Laboratory at
Beaufort, N.C., carried out what they believe is the greatest fish-
tagging program in the world. They tagged more than 844,000 men-
haden in five areas of the Atlantic coast. The nearly 93,000 tags that
have been recovered are helping the scientists learn about the migra-
tions of menhaden.

Microwawe energy for opening oysters.—Scientists at the BCF Tech-
nological Laboratory at Gloucester, Mass., conceived and bench-tested
a procedure for simplifying the shucking of oysters. The procedure
involves microwave heating that causes the shell to gape. The shucker
does not have to pry open the shell, which often breaks when pried
and then contaminates the meat with shell fragments. Another benefit
of this procedure is that the oyster shucker can increase greatly the
amount of oyster meats he produces. The method can be adapted both
to a batch-type and a continuous-type commercial process without no-
ticeably changing the taste and texture of the shellfish. Oysters proc-
essed by this method, therefore, can still be sold raw on the half-shell.
Cost data indicate that compared with opening by hand the use of
microwave energy results in a 33-percent saving. Industry has shown
considerable interest.

New uses for ocean quahogs—The BCF Technological Laboratory
at Gloucester, Mass., has experimented with ocean quahogs and has
found that the characteristic strong iodine flavor can be removed by
several washings. Ocean quahogs are then excellent for products such
as clam chowder or clam puffs. BCF and industry are working together
to make various ocean quahog recipes available to consumers,

Oyster studies—The BCF Biological Laboratory at Oxford, Md.,
followed the distribution, prevalence, and spread within Chesapeake
Bay of Minchinia nelsoni, an important parasite of oysters. Laboratory
studies have helped determine mechanisms for transmission of Min-
chinianelsoni.

The laboratory at Oxford is also studying various methods of sus-
pended culture of oysters in both natural and artificial ponds. Good
survival and growth have been obtained on 1,400 strings of 1965-year-
class oysters suspended in a natural pond.

The BCF Biological Laboratory at Milford, Conn., studied genetics
and selective breeding of oysters. Scientists followed 42 families of
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randomly cross-bred oysters through several generations. The labora-
tory used chemicals and radioactivity to induce mutations in oysters.
The laboratory does this work to determine the possibility of producing
hybrids with desirable characteristics,

Working closely with oyster companies in Long Island Sound, BCF
laboratory scientist-divers have been able to eliminate some of the
oyster losses that are caused by accumulation of silt on oyster beds when
the oysters are inactive because of the cold water. They transplanted
oysters in March and early April before the silt began to smother them.
Laboratory studies show that oysters do not die from the direct effect
of cold water, which was formerly thought to cause winter-kill.

Seafood seminars—The University of Massachusetts and the BCF
Division of Marketing jointly presented at Osterville and Waltham,
Mass., the first two of a series of seafood seminars to show food service
operators how to use seafood products more efficiently. The course,
which qualified for undergraduate credit at the University of Massa-
chusetts, was designed to meet the needs of people concerned with
management, purchasing, and preparation of seafoods. The seminars
relied heavily on instruction from BCF marketing personnel, fishing
industry representatives, food service professionals, and university
professors. Instructions included such topics as market outlook, mer-
chandising, preparation methods, promotion of fishery menu items,
purchasing, quality control, and storage. Typically, a seminar includes
10 weekly 2-hour sessions—a total course length of 20 hours. Films,
fish cookery demonstrations, lectures, panel discussions, and slide pres-
entations are used. BCF and the university have received a very
favorable reaction to the seminars from the participating attendees,
instructors, and local industry representatives. Each seminar was eval-
uated, and the course material revised to keep pace with current needs
of food service personnel.

Shipboard processing system.—Personnel of the BCF Technolog-
ical Laboratory at Gloucester, Mass., have demonstrated a prototype
system for handling and processing fish aboard New England trawlers.
This system, which could significantly improve processing efficiency,
has three units: (1) a mechanized fish hopper that can eliminate the
repetitious and fatiguing bending and stooping now necessary aboard
trawlers; (2) a vacuum eviscerator that sucks out the guts and thus
eliminates the hand ripping and gutting that opens the fish to con-
tamination by bacteria; and (3) a mechanized washer and water spray
unit that greatly reduces the normal spoilage of freshly caught fish.
The three units have been tested successfully aboard a BCF research
vessel.
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Study of vessels fishing for haddock.—The BCF Division of Eco-
nomic Research studied the economic efficiency of haddock vessels.
The analysis revealed how closely size and horsepower are related to
economic performance. The study suggests that more emphasis should
be placed on using large vessels with large horsepower engines. Such
greater powered vessels would be better able to compete with foreign
countries than the relatively small U.S. craft now fishing for haddock.

Tuna investigations—In 1968, the BCF Tropical Atlantic Biolog-
ical Laboratory at Miami, Fla., performed research designed to
increase the total U.S. catch of tunas from the tropical Atlantic Ocean
and provide the scientific information required for managing the tuna
fisheries for optimum sustained yield. The laboratory expects that
requirements for this information will increase rapidly when the
Atlantic Tuna Convention enters into force. Meteorological, oceano-
graphic, biological, and fishery investigations carried out by the lab-
oratory should result in techniques for predicting when and where
tunas will be found, provide knowledge needed for managing Atlantic
tuna resources, and increase the effectiveness of American vessels fish-
ing in the tropical Atlantic. Studies on Atlantic tunas include collec-
tion of catch and effort and biological data from commercial fisheries.
These data are obtained through the efforts of BCF and through
cooperation with foreign fishery organizations.

Water resowrce developments—The BCF North Atlantic Region
reviewed and reported on 220 separate water resource development
projects. Most of the projects were associated with estuary alteration,
beach erosion control, and hurricane protection. The region was repre-
sented on seven technical and policy committees relative to fishery
studies in Delaware, Maryland, Massachusetts, New York, and Vir-
ginia. Region personnel attended 50 meetings to help coordinate the
planning for power plants and the conservation and development of
commercial fishery resources. The region also helped the technical
committee for fishery management of the Connecticut River Basin to
review potential sites for facilities to pass anadromous fishes over

dams.

Great Lakes

The chief accomplishments in the Great Lakes region were studies
of the alewife die-off in Lake Michigan, catfish research, electrical
trawl development for the Great Lakes, evaluation of fish stocks in
Lake Erie, insecticides in fish from Great Lakes, reservoir program,
gea lamprey control, and water resource developments.

Alewife die-off in Lake Michigan—During the spring and summer
of 1968, gear experts of the BCF Exploratory Fishing Base in Ann
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Arbor, Mich., in cooperation with personnel of the Federal Water
Pollution Control Administration, provided technical direction to the
joint State-Federal Lake Michigan alewife die-off control investi-
gation. To remove dead alewives, the gear experts used the surface
skim nets developed by BCF in 1967. They also trained the commer-
cial fishermen who helped in the cleanup operations. The fishermen
were shown how to handle these nets.

The fall survey of the alewives in Lake Michigan by the BCF Bio-
logical Laboratory in Ann Arbor, Mich., has made it possible to pre-
pare an index of abundance of adult alewives and to determine the
success of each year hatch of alewives. Information collected in the
fall of 1967 led to the prediction that the die-off in 1968 would be far
below that of 1967. Data on success of the 1966 and 1967 year classes
show moderate hatches and the unlikelihood of significant die-offs in
1969 and 1970.

A study nearing completion has documented drastic changes in the
composition and abundance of important species of zooplankton in
Lake Michigan. The large species of plankton organisms have de-
creased more than the small ones, and selective predation by alewives
may have caused the change. An alteration in the composition of
the species and abundance of zooplankton could change Lake Michi-
gan’s ability to support certain species of fish.

Laboratory studies show alewives may be important predators of
larval fish. Although larval fish are seldom found or identified in
stomachs of alewives taken in the lakes, larval smelt were eaten readily
by alewives in laboratory aquariums.

Oatfish research.—The BCF Technological Laboratory at Ann
Arbor, Mich., made considerable progress in its catfish research. Its
personnel worked with industry to develop new processing equipment
for sorting, gutting, heading, and skinning catfish. In addition, the
laboratory provided information on processing plant layouts and made
recommendations on process flow plans, as well as engineering specifi-
cations on refrigeration requirements for freezing and storing catfish
products.

Eleotrical trawl development for the Great Lakes—A. prototype
electrified trawl system, developed under a contract supervised by
personnel of the BCF Exploratory Fishing and Gear Research Base
at Ann Arbor, Mich., made significant catches of alewives and chubs in
Lake Michigan. Compared to the usual, unelectrified trawls, the trawls
with the electrical fields had catches 32 percent higher for alewives
and 76 percent higher for chubs. Electrical fishing systems hold con-
giderable promise for increasing the efficiency of harvesting.

Fish stooks in Lake Erie—Studies on Lake Erie by BCF Biological
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Laboratory at Ann Arbor, Mich., showed no major changes in fish
stocks, Compared to the past 10 years spawning success for most spe-
cies was poor. Sheepshead, gizzard shad, and possibly white bass were
the only species with a good hatch. The steady increase in sheepshead,
which were not being harvested, was of some concern. Biologists con-
tinued to tag walleyes in New York waters of Lake Erie to follow
seasonal movements and growth. Fifty-three of 2,523 walleyes re-
leased with a neoprene dart tag had been recovered, most of them
east of their point of release.

Insecticides in fish from Great Lakes—Scientists at the BCF Bio-
logical Laboratory at Ann Arbor, Mich., continued to measure insecti-
cide levels in fish from the Great Lakes, DDT and dieldrin were found
in all Great Lakes fishes. Fishes from Lake Michigan contained two to
five times more insecticide than those from the other Great Lakes. In-
secticide levels calculated on a whole fish basis showed a marked dif-
ference from species to species. As individual species increased in size,
their levels of DDT and dieldrin also increased.

Other studies showed that fish with a high content of oil had a
higher level of DDT than fish with a Jow content of oil. The portion
of fish that had the oil had most of the DDT. Cooking such fish
caused more than a 50-percent decrease in oil and insecticide. Fish
fillets with low contents of oil lost very little insecticide during cook-
ing ; however, most of the insecticide in these fish was in the viscera and,
consequently, was removed when the fish were cleaned.

Reservoir program.—Fish population studies of the BCF Biological
Laboratory at Ann Arbor, Mich., in Oahe Reservoir, S. Dak., have en-
abled BCF biologists to estimate with considerable reliability the size
of the buffalofish population. The commercial fishery is now based
upon only two major year classes, 1959 and 1962, Their annual con-
tribution to the catch peaked in 1968 and will gradually decline in the
next 5 years.

Two important facts have emerged from the life history studies: (1)
growth of most species has decreased in Oahe Reservoir since 1964,
and (2) there has been no appreciable recruitment of commercial spe-
cies since 1962. '

Sea lamprey control—Scientists of the BCF Biological Laboratory
at Ann Arbor, Mich., and the Department of Fisheries of Canada
continued the sea lamprey control program on Lakes Superior, Michi-
gan, and Huron. This program is administered by the Great Lakes
Fishery Commission. To evaluate the effectiveness of sea lamprey
control, 16 electrical barriers are maintained annually on Lake Su-
perior streams to assess the size of the adult lamprey population. In
1968, the population was larger than that of the previous 2 years but
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remained below the average of all years because chemical control had
reduced the population below its earlier high abundance. The lamprey
population in Lake Superior, as measured in 1968, is 86 percent below
the 5-year average before control.

In Lake Michigan a resurgence in the populations of burbot, rain-
bow trout, and whitefish and the apparent satisfactory survival of
planted coho salmon and lake trout indicate that lamprey predation
has declined. Both Lakes Michigan and Superior, however, have had
an increase in the percentage of lake trout with lamprey wounds.
Sea lamprey control in Lake Huron has not progressed to a point where
its effect can be measurable.

Water resource developments—Major BCF effort in this inland
region in 1968 was to coordinate the commercial fishery interests and
potential fisheries with water resource planning and development.

BCF paid special attention to the review of applications for build-
ing nuclear power plants, which have large-scale effluents of warm
water. Potential harm to the aquatic environment from increasing
numbers of these plants is causing concern among ecologists. Early in
1968 BCF held an inhouse seminar to discuss how best to solve this
problem. Participants at the seminar recommended that ecological
studies be made of how these plants affect the aquatic environments
and that provisions for cooling facilities be included in all plant
designs.

How to assess the potential production of commercial fisheries in
water development projects continues to be a major problem. Com-
mercial fish stocks of inland lakes, reservoirs, and streams probably
will continue to yield only a few fish per acre. The technology to pro-
vide greater industrial fish production has yet to be developed.

BCF continued to participate in seven comprehensive basin plan-
ning studies. These studies include Souris-Red-Rainy River Basin
Comprehensive Study, Missouri Basin Comprehensive Study, Upper
Mississippi River Basin Comprehensive Study, Great Lakes Basin
Comprehensive Study, Appalachian Regional Comprehensive Study,
Great Lakes-Illinois River Basin Project, and Great Lakes Water
Level Study. A1l comprehensive basin planning studies need to consider
commercial fishery needs, problems, and opportunities for develop-
ment. Considerable coordination is required among commercial fishery
interests with other Federal agencies, States, and universities,

General

Many BCF activities in 1968 were general rather than regional.
These activities concerned cooperatives, economic evaluation of Fish-
ing Vessel Construction Differential Subsidy Program, estuarine stud-
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ies, fish protein concentrate research, fishery product publicity, fishery
statistics, inspection and certification program, irradiation of fish,
Market News Service reporting, State Aid Program, and transporta-
tion of fishery products.

Cooperatives—BCF’s Fishery Cooperative Section, on behalf of
the Secretary of the Interior, continued to administer provisions of the
Fishery Cooperative Marketing Act of 1934.

The section also provided technical information and advice to four
groups: (1) community leaders and fishermen in Gloucester, Mass.,
who wished to organize and operate a bargaining cooperative; (2)
shrimpers who wanted a cooperative at Key West, Fla.; (3) shrimp
fishermen and dealers who wanted a cooperative near Charleston, S.C.;
and (4) the Hilton Head Fishermen’s Cooperative at Hilton Head,
S.C., who wished to increase the outlets for its products.

Economic evaluation of Fishing Vessel Oonstruction Differential
Subsidy Program.—The BCF Division of Economic Research evalu-
ated the effect of the 1964 Fishing Fleet Improvement Act. The study
indicated that substantial changes should be made in the law to
prevent overfishing and to obtain the highest economic benefits from
Government subsidies.

Estuarine studies—DBasic estuarine studies by BCF continued to
supply valuable information needed for evaluating the effect of pro-
posed manmade changes in these important areas. Biological studies
were instrumental in preventing dredging and filling of over 200 acres
of submerged land that had about $1,400,000 worth of natural resources,
including fisheries and recreation. Personnel from BCF estuarine pro-
grams were involved in meetings and committees to evaluate changes
in several major water diversion programs.

BCF personnel used radioactive tracers to determine how trace
elements like iron, manganese, and zinc are cycled in marine organisms
and in bottom sediments. They also developed techniques to measure
rate of exchange of elements between sediment and water. These studies
are valuable to scientists who are concerned with how food chains of
commercial marine species are affected by pesticides and radioactive
materials. Respiration rates may be depressed in marine organisms
exposed to radioactive materials. This information may enable BCF
to have a better understanding of changes in growth and survival of
estuarine species,

Studies of the capacity of fish to develop resistance to DDT showed
that no significant resistance occurred through eight successive
generations,

The BCF monitoring program continued to accumulate information
on the pesticides in mollusks at about 160 stations in major estuaries
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throughout the country. The program collected information on types of
pesticides and their concentrations and seasonal variations. This co-
operative program with the States is providing important information
on when and where pesticides are likely to occur in commercially im-
portant species.

FPC (fish protein concentrate) research.—BCT studied commercial
processes for FPC manufacture by methods other than solvent extrac-
tion. Using an aqueous process, the BCF Technological Laboratory
at Seattle, Wash., carried out research on a potentially useful method
for preparing a different form of FPC. The researchers separated
protein fraction from whole fish from a water suspension and dried it.
Oil recovery from FPC made from fatty fish is an important aspect of
the economics of the FPC process, and the laboratory is developing
techniques for purification. The BCF Technological Laboratory at
College Park, Md., made FPC from menhaden, anchovy, and other
species to obtain necessary samples and data for a petition to the Food
and Drug Administration. This petition will seek to increase the num-
ber of species of fish that are approved for FPC.

Irishery product publicity—To increase sales of fishery products,
BCF issued marketing materials, scheduled radio and television broad-
casts, demonstrated fish cookery techniques, developed recipes, and
circulated films.

BCF established a central mail facility in Chicago, Ill., to distribute
its press materials on availability of various domestic fishery products,
nutrition, preparation methods, purchasing, and quality.

The BCF Division of Marketing released three publications.
“Flavor of Maine,” which featured Maine sardines, was done in coop-
eration with the Maine Sardine Council and accompanied a Bureau-
monitored film of the same title which the State of Maine sponsored
under Public Law 88-309. Another publication, “Time for Seafood,”
featured ideas for quick preparation of seafood by today’s homemaker,
thus relating fishery products to growing trends toward convenience,
efficiency, and speed in preparing meals, “Common Sense Fish Cook-
ery,” printed in both English and Spanish, was designed to help low-
income families use fishery products for low-cost meals.

During 1968, the Division of Marketing scheduled 420 public service
radio and television broadcasts to advise the public of good buys and
provide facts on the fishing industry, ideas for serving fish, and news
about the variety and availability of fish,

About 200 fish cookery demonstrations and presentations for college,
institutional, military, restaurant, retail, and school lunch audiences
were given before about 10,000 people. In this activity, marketing per-
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sonnel featured availability, merchandising, nutrition, preparation,
and quality maintenance.

BCF home economists made 452 recipe tests and 743 yield tests.
These tests were made with consumer, institutional, and school lunch
programs in mind. Recipes and related data were distributed nation-
ally through cooperative Government agencies, demonstrations, and
news media.

Three new BCF-produced motion pictures were introduced through
industry sponsorship. “Flavor of Maine,” “Mullet Country,” and
“Trout USA” are in national distribution through 200 film libraries.
About 5 million people annually view films on 24 different fishery
subjects.

Fighery statistics—BCF’s fishery statisticians assembled data on the
fisheries for the 46 States that had commercial fishing. These data in-
clude the numbers of commercial fishermen, fishing craft, and gear, as
well as the quantity and value of the catch by species and gear, pro-
duction of processed fishery commodities, and foreign trade in fishery
products. With the cooperation of State fishery agencies, the data on
landings were published monthly for 18 States. Also printed monthly
was information on the production of fish meal, oil, and solubles;
freezing; and cold storage holdings of fish and shellfish. Released
quarterly were data on the monthly production of fish sticks, fish por-
tions, and breaded shrimp.

Inspection and certification program.—BCF provided continuous
inspection and certification services to 40 processing plants on a cost-
reimbursable basis. Fifty-seven inspectors inspected 265 million
pounds (edible weight) of fishery products—22 percent of the annual
domestic production. In addition, 13 lot inspection stations provided
inspection services to 22 States and various State and Federal agencies
that use USDI inspection when they buy fishery products.

To better provide the fishing industry with inspection services at an
economical cost, BCF cross-licensed 55 inspectors from other Federal
inspection agencies to sample and inspect products for quality and
condition.

Irradiation of fish—Use of gamma radiation in shorebased irradia-
tion experiments on fish products at the BCF Technological Labora-
tories at Gloucester, Mass., Pascagoula, Miss., and Seattle, Wash., has
shown that over 99 percent of bacteria responsible for spoilage can
be killed without adversely affecting the quality of fish flesh. Results
show that irradiated fishery products have a greater storage life than
nonirradiated products and can, therefore, be transported over greater
distances. To reduce spoilage bacteria to a very low level immediately
after catching the fish, the Atomic Energy Commission furnished
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portable 17-ton shipboard irradiators for use aboard BCF vessels.
Fresh New England haddock that have been irradiated on shipboard
have been held in ice to 33 days without loss of quality. This storage
life compares with the normal average of 17 days for iced, non-
irradiated haddock. Shipboard irradiation of haddock would also per-
mit a vessel to remain longer at sea, if necessary, to obtain a full load.
Shipboard irradiation studies have also been carried out aboard BCF
vessels in the Gulf of Mexico by the BCF Technological Laboratory at
Pascagoula, Miss., and in northeast Pacific waters by the BCF Tech-
nological Laboratory at Seattle, Wash.

Market News Service reporting.—The BCF Fishery Market News
Service continued to provide the U.S. fishing industry with timely
and current market information on prices, landings, market receipts,
production of processed products, imports and exports, storage stocks,
rail and truck movements, and trends and developments in foreign
fisheries. Market News Service disseminated this information through
its mimeographed daily “Fishery Products Reports” and other peri-
odic or intermittent reports published by its seven field offices at prin-
cipal fish landing ports and leading wholesale market centers. The
Market News Service also made this information available to the
fishing industry through other media including newspapers, peri-
odicals, radio, telephone, and personal contacts. While Congress was
in session the Market News Service also kept the fishing industry in-
formed on legislative actions affecting fisheries and related industries.

State Aid Program.~Three acts authorize the BCF State Aid Pro-
gram. These acts are the Commercial Fisheries Research and Devel-
opment Act of 1964 (Public Law 88-309), the Anadromous Fish
Act of 1965 (Public Law 89-304), and the Jellyfish Act of 1956
(Public Law 89-720). At the end of calendar year 1968, under these
authorizations, the grant-in-aid program had received $23 million,
of which $19 million was Federal moneys. Total appropriations under
the acts in 1968 were about $6.8 million.

The 90th Congress extended for an additional 4 years the Com-
mercial Fisheries Research and Development Act of 1964, beginning
July 1, 1969, under Public Law 90-551. All 50 States, the Common-
wealth of Puerto Rico, and the governments of the Virgin Islands,
Guam, and American Samoa are participating in the program and
carrying out cost-sharing projects concerned with research, develop-
ment, conservation, and management of the Nation’s commercial
fishery resources. Cost-sharing projects are funded at either a 50- or
a T5-percent level of Federal participation, whereas projects to allevi-
ate resource disaster and to establish new commercial fisheries may
be financed with 100 percent Federal funds. State matching funds
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must be new moneys not previously used for other commercial fishery
research and development.

At the end of calendar year 1968, 228 projects had been approved.
The estimated total cost of these projects is $20.3 million, of which
the Federal share is $15.5 million.

Projects that the States carry on with the first act, the Commercial
Fisheries Research and Development Act of 1964, concern not only
research and development of fish and shellfish resources but also
construction of laboratories and research vessels. Examples of work
being accomplished under this act include studies on development of
high-energy feeds for a rapidly expanding channel catfish industry;
research on the Alaska scallop that stimulated a new scallop industry ;
planting of oyster shells and brood oysters to restore commercial fish-
eries that had failed because of disasters in Mobile Bay, Ala., and San
Antonio Bay, Tex.; and construction of research vessels by Montana
and Texas.

The second act, the Anadromous Fish Act of 1965, authorizes the
Secretary of the Interior to enter into cooperative agreements with
States and other non-Federal interests for conservation, development,
and enhancement of the anadromous fishery resources of the Nation
and fish in the Great Lakes that ascend streams to spawn. BCF and the
Bureau of Sport Fisheries and Wildlife administer this program
jointly at the Federal level. Federal funds up to 50 percent may be
used to finance project costs. State fishery agencies, colleges, univer-
sities, private companies, and other non-Federal interests in the 31
States bordering the ocean and the Great Lakes may participate.

Although the act became law in 1965, the first program funds were
not made available until October 1967. At the end of calendar year
1968, 69 projects had been funded for 24 States and five other non-Fed-
eral interests. Total funding was $7 million, of which BCF’s share was
50 percent,

Project emphasis is on the construction and expansion of Pacific
salmon hatcheries, together with research on problems of nutrition
and fish disease. Much attention is given also to better use of alewives,
river herrings, and American shad; more accurate forecast of the
timing and size of salmon runs; and stream clearance and other im-
provement of spawning habitat. Included are construction of Elk
River Salmon Hatchery in Oregon, with a rearing potential of 2
million coho salmon annually for release in southern coastal streams;
rehabilitation of 15 pink and chum salmon streams in Prince William
Sound, Alaska, which were put out of production by the 1964 earth-
quake; removal of obstructions in Pacific coastal streams to provide
access to 62 miles of salmon spawning and nursery areas; completion
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of inventory of the barriers to the passage of alewives and American
shad in New England coast streams; and construction of additional
rearing ponds for increased hatchery efficiency and salmon survival
at State-owned hatcheries in Oregon and Washington. In fiscal year
1968 (which began July 1, 1967), $2.15 million in program funds were
made available to BCF under this act.

The Jellyfish Act of 1966, the third act, authorizes an appropriation
of funds to be used by the States and other non-Federal interests to
control and eliminate jellyfish and other such pests and to conduct
research for controlling floating seaweed. The 22 coastal States and
the Commonwealth of Puerto Rico are eligible for assistance on a
cost-sharing basis. At the end of calendar year 1968, four projects
with a total cost of $177,700 had been funded in Maryland, Mississippi,
New York, and Virginia. Project activities are concerned primarily
with the biology and control of jellyfish.

Transportation of fishery products—BCF continued to help
maintain adequate transport service and facilities for fishery products.

Reductions in nationwide passenger train service in 1968 forced
REA (Railway Express Co.) to reduce much of its rail service and
switch to trucks on many routes. Truck and air carriers will not accept
the traditional REA methods of shipping fresh fish in wooden boxes
with melting ice. Shippers, box manufacturers, BCF technologists,
and a BCF transportation economist participated in several studies on
designing and producing suitable insulated leakproof boxes that all
carriers would accept. The National Bus Traffic Association, which
represents all intercity and motorbus operators, began trial shipments
of these new containers for fresh fish.

The airlines have widely accepted the new containers. Because of
decreased REA operations and development of a leakproof box, air
shipments of fresh fish in 1968 increased sharply.

The airlines at the end of 1968 had increased their general com-
modity rates for fishery products by as much as 120 percent. On behalf
of the Secretary of the Interior, the Bureau’s transportation econo-
mist intervened and stated that the rate increases would harm the
fishing industry. The increased rates were suspended pending investi-
gation by the Civil Aeronautics Board.

Fisheries Financial Assistance Programs

BCF continued to administer three financial assistance programs to
aid the U.S. fishing industry. These programs are the Fisheries Loan
Program, the Fishing Vessel Construction Differential Subsidy Pro-
gram, and the Fishing Vessel Mortgage and Loan Insurance Program.
A report of the activities under each program follows.
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Fisheries Loan Program

The Fisheries Loan Program continued operations that began in the
latter part of 1956. Public Law 89-85, enacted July 1, 1965, authorized
continuation of this program ; it extended the life of the Fisheries Loan
Fund to June 80, 1970, and expanded the purposes for which loans
may be made. Loans may be made for financing or refinancing the
cost of purchasing, constructing, equipping, maintaining, repairing,
or operating new or used commercial fishing vessels or gear under cer-
tain restrictions. The applicant must be a U.S. citizen, possess ability,
experience, resources, and other qualifications necessary to operate
successfully and show that reasonable financing is not otherwise avail-
able. During fiscal year 1968, 139 applications totaling $5,614,227
were received and 75 for $2,441,115 were approved. The total since the
program began is 2,114 applications for $57,264,231, and of these 1,116
for $26,598,756 were approved.

Fishing Vessel Construction Differential Subsidy Program

Public Law 86-516 authorized the Fishing Vessel Construction Dif-
ferential Subsidy Program that began in 1960, and Public Law 88—
498, approved August 30, 1964, amended Public Law 86-516. During
fiscal year 1968, $6 million were appropriated to carry out the purposes
of the act. To qualify for a subsidy, a vessel must meet certain require-
ments. It must be of advanced design that will enable it to operate in
expanded areas, be equipped with newly developed gear, and must not
operate in a fishery if such operation would cause economic hardship
to efficient vessel operators already operating in that fishery. A public
hearing is required on each application before a finding of eligibility
can be made. As of June 30, 1968, BCF received under the expanded
program 93 applications for subsidies estimated at about $24,412,600.
Of these, 50 were from New England, 16 from the Gulf coast area, 18
from California, seven from the State of Washington, and two from
Alaska. Fifty-seven of these applications were approved after hear-
ings, and by June 30, 1968, construction contracts were made for 26
vessels involving subsidies of $15,598,877.

Fishing Vessel Mortgage and Loan Insurance Program

This program provides Government, insurance for mortgages given
by lending agencies to construct, reconstruct, or recondition fishing
vessels. During 1968, 51 applications for insurance totaling $4,094,918
were received and brought the total applications to 218 for $24,396,936.
Forty-six applications involving $5,209,308 were approved during
1968, and 11 for $1,466,241 were pending as of June 30, 1968. Since this
program began in 1960, the Department of the Interior has approved



REPORT FOR CALENDAR YEAR 1968 51

179 applications for $20,261,379. Vessel owners and lending agencies
continued interest in this program throughout 1968.

American Fisheries Advisory Committee

Key members of the U.S. commercial fishing industry constitute the
American Fisheries Advisory Committee. The Secretary of the In-
terior, under provisions of the Saltonstall-Kennedy Act of July 1, 1954,
appoints these members. The Committee provides the Secretary with
advice and recommendations on matters relating to commercial fish-
eries programs in the Department of the Interior. The Committee met
in 1968 in Kodiak, Alaska, July 21 to 31 and in New Orleans, La.,
December 9 to 11.

Appendix D lists the Committee members of 1968.

New Programs

BCF had two new research programs in 1968 : the determination of
consumer preferences for fishery products and the remote sensing of
fishery resources.

Consumer Preferences for Fishery Products

BCF let a contract in 1968 to an established market research firm to
determine consumer preferences for fishery products. Through use of
diaries kept by homemakers the firm will provide data and informa-
tion on this subject. BCF will analyze these data to determine basic
principles of consumer demand for fishery products. Such knowledge
will enable the fishing industry to market its products more effectively.

Remote Sensing of Fishery Resources

Application of remote sensing technology to fishery oceanography
by the BCF Tropical Atlantic Biological Laboratory at Miami, Fla.,
Is proceeding along two distinct but related courses. The first course
emphasizes the fish; the second course emphasizes the environment in
which the fish lives. The first course involves the direct detection of
near-surface schools of fish through various photographic technigues
and indirect detection of fish by finding fish oil slicks associated with
submerged schools. The second course involves the detection of oceanic
areas that are productive of fish—such detection is possible through
identification and observations of ocean fronts, upwelling areas, and
other oceanographic phenomena.

An approach to the direct detection of schooling fish that has great
Promise is the use of low-light sensors, such as image intensifiers, to
detect bioluminescence, or fire, as fishermen refer to it. The fire
results from movement of fish which causes certain organisms in the
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water to glow momentarily. The bodies of rapidly swimming fish are
outlined with light and, therefore, are easily identifiable through the
image intensifier as the fish swim through the water.

Meetings

BCF officials participated in many international conferences and
meetings chiefly to urge policies or gain knowledge that would benefit
the U.S. fishing industry. Such participation includes presentation of
scientific reports and preparation of background papers and position
papers. International participation is becoming increasingly impor-
tant as the developed nations of the world expand their fishing efforts
to all ocean areas and as developing nations make more efforts to
develop fisheries.

Subjects discussed at these meetings included construction materials
for fishing vessels; FAO (Food and Agriculture Organization) mat-
ters, including FAO programs and budget, reorganization of FAO,
cooperation of developed and developing FAO member countries, need
for regional fishery bodies in the Southeast Atlantic and Southwest
Atlantic, and review of present knowledge of the Indian Ocean fish-
eries; cooperation of the new Indian Ocean Fishery Commission and
Indo-Pacific Fisheries Council, technical conferences on developments
in research vessel design and harbors and port facilities; sea lamprey
control, restocking of Lakes Superior and Michigan with hatchery-
reared lake trout, introduction of coho salmon in Lakes Michigan and
Superior; condition of stocks of tropical tunas and effect of the fishery
on the tunas, yellowfin tuna quota ; fish protein concentrate demonstra-
tion plant, comprehensive trawl regulations of the International Com-
mission for the Northwest Atlantic; salmon, king crab, and groundfish
resources in the North Pacific and Bering Sea; effects of foreign fish-
ing upon halibut stocks in the Bering Sea and Gulf of Alaska; sockeye
and pink salmon runs to the Fraser River system; seaweed products;
whale catch in the Antarctic, North Pacific fur seal resources, and
dietary inadequacy in the Western Hemisphere. A summary of the work
done at these meetings follows.

Conference on Fishing Vessel Construction Materials

Canadian and other internationa] experts (naval architects, boat
builders, fishing vessel operators) presented 83 technical papers at the
Conference on Fishing Vessel Construction Materials October 1 to 3,
1968, in Montreal, Canada. The Conference, sponsored by the Ca-
nadian Federal-Provincial Atlantic Fisheries Committee, was the
fourth in a series organized to improve efficiency and economic condi-
tions in the Canadian Atlantic coast fishing industry. The papers dealt
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with vessel construction materials, including uses of concrete, fiber-
glass, laminated wood, plastics, plywood, resin and glues, steel, and
wood. Materials of the future include modifications of all the current
types of materials plus ferrocement and cellular plastics. The trend in
construction for fishing vessels appears to favor steel for ships over 100
feet long. Aluminum, fiberglass-reinforced plastic materials, and wood
are competitive materials for vessels 70 to 100 feet long. Aluminum,
fiberglass-reinforced plastics, plywood, and wood compete with each
other for vessels under 70 feet.

FAO (Food and Agriculture Organization of the United

Nations)

In 1968, FAO advanced its work through its Committee on Fish-
eries, Council, Department of Fisheries, IOFC (Indian Ocean Figh-
ery Commission), IPFC (Indo-Pacific Fisheries Council), and
technical conferences.

Committee on Fisheries—At the Third Session of the Committee
on Fisheries in Rome, Italy, April 24 to 80, 1968, the representatives
of developed and developing member nations had a beneficial exchange
of views. Some of the major decisions made at the Third Session
involved cooperation of developed and developing nations. One ex-
ample was agreement to investigate the suggestion made by the 14th
FAO Conference that multilateral funding agencies including UNDP
(United Nations Development Program) be used to supplement FAO
funding of regional fishery bodies.

The Committee on Fisheries approved in principle the reorganiza-
tion of the Department of Fisheries to include three divisions.

In reviewing various regions of the world, the Committee realized
that a regional fishery body is urgently needed in the Southeast At-
lantic and felt plans should be made to convene a conference of pleni-
potentiaries to work on a draft convention. The Southwest Atlantic
also needs a regional organization open to all nations that fish in
the area.

FAO Council—During 1968, fishery matters were of somewhat
minor importance in the biennial regional conferences of FAO and at
the 51st Session of the FAO Council, held in Rome, Ttaly, October 7
to 22. The FAO Council, however, endorsed actions affecting fisheries.
To achieve better coordination, the Director-General proposed five
areas of concentration that should receive emphasis in FAO programs
4.:d in the FAQO budget. These areas are: work on high-yielding varie-
ties of basic food crops, filling the protein gap, war on waste, mobili-
Zzation of human resources for rural development, and earning and
Saving foreign exchange.
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In agreeing with this new emphasis, the Council decided to replace
the Technical Committee of the FAQ Conference with only two new
committees—one committee to deal with field programs and the other
with the five areas of concentration. Because the Technical Committee
on Fisheries has been abolished, the two new committees will now have
the responsibility for reviewing the Director-General’s Program of
‘Work and Budget in Fisheries.

The Council also approved a reorganization of FAO that gives the
Department of Fisheries a new Industries Division. The other two
divisions in the Fisheries Department will be the Fisheries Resources
Division and Fisheries Economics and Institutions Division.

FAO Department of Fisheries—The FAO Department of Fisheries
continued to expand as it began the second phase of growth approved
by the 18th Session of the FAO Conference in 1965. The rate of
growth, however, is less than was originally expected.

IOFC (Indian Ocean Fishery Commission) —At its 48th session
in June 1967, the FAO Council established IOFC, which held its first
gession in Rome, Italy, September 16 to 20, 1968. T'wenty-two of the
27 member nations, including the United States, sent representatives
to the First Session, which reviewed present knowledge of the Indian
Ocean fisheries.

IOFC, assisted by a Sessional Committee, studied and then consid-
ered the first phase of the International Indian Ocean Fishery Survey
and Development Program. It proposed that the possibility of using
UNDP funds to help finance the first phase be examined.

During the session, the Commission established an IOFC/IPFC
Joint Working Party of Experts on Indian Ocean and Western Pacific
Fishery Statistics in order to coordinate their activities with those
of IPFC.

IPFQ (Indo-Pacific Fisheries Council) —Relations of the IPFC
with the new IOFC (Indian Ocean Fisheries Commission) were dis-
cussed at the 13th Session of IPFC in Brisbane, Australia, October 14
to 25, 1968. The Council agreed to establishing of the IOFC/IPFC
Joint Working Party of Experts on Indian Ocean and Western Pacific
Fishery Statistics.

IPFC recommended the formation of a South Sea Fishery Develop-
ment and Coordinating Program, to be partially refunded through
UNDP, that would provide a focal point for coordinating fishery
development programs in the South China Sea area.

Representatives of 13 of the 18 member nations attended the session
and the Symposium on Demersal Fisheries held during the session.

Techmical Conferences—FAQ also convened technical conferences
on subjects of worldwide fishery interest.
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BCF and FAO sponsored the Second FAO Technical Conference on
Fishery Research Craft in Seattle, Wash., March 18 to 24, 1968. The
registration showed an attendance of 142 individuals, 45 of whom
were from 17 countries outside the United States. Only 36 participants
from 12 nations attended the first conference in Tokyo in September
1961. The 1968 Conference involved primarily an exchange of in-
formation and discussions on developments in research vessel design.
, Of especial interest was how the design was related to the activities
of the research craft and how best to plan, equip, and use these craft.

BCF also participated in the FAO Conference on Fishing Ports
and Port Markets in Bremen, Germany, September 23 to 28, 1968. One
hundred and eighty representatives from 32 nations and four world-
wide organizations attended the sessions, Emphasis during the Con-
ference was on the development and operations of harbors and port
facilities. Also emphasized were various aspects of marketing, includ-
ing transport of fish, sales, financing, sanitation, storage, and market
development.

Great Lakes Fishery Commission

At its 13th annual meeting, June 18 to 20, 1968, at Toronto, Canada,
the Great Lakes Fishery Commission reported that the sea lamprey
control program was continuing in Lakes Superior, Michigan, and
Huron. State, Provincial, and Federal agencies have undertaken a
massive restocking of Lakes Superior and Michigan with hatchery-
reared lake trout. Growth and survival of planted lake trout have
been encouraging, although natural spawning of trout in the lakes
is still limited. Introduction of coho salmon in Lakes Michigan and
Superior has also yielded favorable preliminary results.

At its interim meeting in Ann Arbor, Mich., December 2 to 3, 1968,
the Commission noted that a special study is being undertaken to learn
more about the effect of residual lamprey populations on trout spawn-
ing, Studies are also being made to determine the effect of pesticide
residues in the Great Lakes on lake trout and coho salmon. These
studies will provide valuable information to assist the Commission
in coordinating fishery research and management programs in the
Great Lakes.

IATTC (Inter-American Tropical Tuna Commission)

At its 20th annual meeting at Panama City, Panama, April 2 to 4,
1968, TATTC reviewed the research by its scientists whose aims are to
obtain information on the condition of the stocks of tropical tunas and
how the fishery affects the stocks. IATTC recommended to the mem-
ber countries (Costa Rica, Ecuador, Mexico, Panama, and the United
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States) that the yellowfin tuna quota for 1968 be set at 93,000 short
tons. This quota was subsequently raised to 106,000 tons after further
study by the TATTC staff showed the quota could be increased without
exceeding the maximum sustainable yield.

JATTC again recommended that a portion of the yellowfin tuna
quota be set aside to allow for an incidental catch of tuna after closure
of the fishery. The season was closed June 18, and during the closed
season the vessels of each country were permitted an incidental catch
of yellowfin as long as the aggregate of the incidental catch of yellow-
fin tuna of the vessels of each country did not exceed 15 percent of the
combined catch taken by such vessels, as recommended by the Com-
mission. In 1968, the quota was exceeded by about 7,000 tons.

International Association of Fish Meal Manufacturers

The annual meeting of this association was held in Bremen, Ger-
many, September 28 to October 5, 1968. A technologist of the BCF
Technological Laboratory at College Park, Md., gave a brief report
on the status of the fish protein concentrate demonstration plant. He
also answered questions on research on fish meal and fish protein
concentrate.

ICNAF (International Commission for the Northwest Atlantic
Fisheries)

At its 18th annual meeting in London, June 4 to 8, 1968, ICNAF
was notified by its executive secretary that comprehensive trawl regula-
tions proposed by ICNAF would enter into force September 21, 1968.
Placing these regulations into effect has been a significant accomplish-
ment. There is growing evidence, however, that new regulatory ap-
proaches specifically designed to limit fishing intensity may be needed
for fisheries in the ICNAF area. To facilitate development of such
regulatory systems, the United States at the 1968 ICNATF meeting
proposed amending the Protocol to the Convention to provide greater
flexibility in types of fishery regulatory measures that may be pro-
posed by ICNAF. This amendment, which would allow catch or effort
quotas to be divided among member countries, is to be considered fur-
ther at the 1969 annual meeting.

The Standing Committee on Research and Statistics and the Stand-
ing Committee on Regulatory Measures of ICNAF gave careful
attention to the scientific and administrative aspects of developing
limitations on overfished resources.

ICNATF also reviewed two pending Protocols that it had approved
previously for ratification. One Protocol would simplify procedure
for entry into force of regulatory proposals adopted by ICNAF. The
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other Protocol would allow ICNAF to propose an international
inspection scheme to ensure that its regulatory measures are being
applied properly. In expectation of entry into force of this second
amending Protocol, ICNAF reached general agreement on details
of an international inspection scheme.

ICNAF also considered an offshore fishery for salmon that has
developed off Greenland. Because unrestricted exploitation of salmon
stocks on the high seas could interfere with conservation programs,
ICNAF adopted a resolution recommending to member governments
that they “consider urgently the desirability of preventing increases
in high seas fishing for salmon by their nationals in the ICNAF area
for the time being, and that high priority be given to studies of the
effects of such high seas fishing on the resources.”

INPFC (International North Pacific Fisheries Commission)

During the 2 weeks preceding the 15th annual meeting of INPFC
at Seattle, Wash., November 4 to 8, 1968, scientists of Canada, Japan,
and the United States reviewed results of the research the three
countries have performed on salmon, king crab, and groundfish
resources in the North Pacific and Bering Sea.

The Convention provides that when fishery resources are used by
fishermen of two or more member countries, the Commission shall
study the need for conservation measures. The Convention also pro-
vides that for certain resources under full utilization and under an
effective program of research and management for conservation,
member countries that have not previously participated in the fishery
for such resources will refrain from doing so. Under this provision,
Canada abstains from catching salmon in the eastern Bering Sea, and
Japan abstains from fishing for salmon in the eastern North Pacific
and Bering Sea east of long. 175° W. Japan also abstains from fishing
for halibut and herring in certain areas. At the annual meeting,
INPFC recommended no changes in this provision.

INPFC also recommended fishing regulations for the halibut fishery
in the eastern Bering Sea similar to those in effect in 1968 and pro-
posed closure to halibut fishing of an extensive area in the southeastern
Bering Sea, which is a nursery ground for young halibut.

After reviewing results of research on king crab resources of the
eastern Bering Sea, INPFC considered that existing regulatory meas-
ures for king crab, as a whole, are not adequate and agreed to for-
ward its findings to the three Governments. INPFC also agreed to
begin a study of the tanner crab resources of the eastern Bering Sea.
In its consideration of research on groundfish other than halibut,

867-780 0—60——=
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INPFC approved the selection of Pacific ocean perch as the first
species to be studied.

International Pacific Halibut Commission

At its 44th annual meeting, January 23 to 25, 1968, at Seattle,
Wash., this Commission approved a research program for 1968. The
program continues the 1967 program of tagging and assessing possible
effects of foreign fishing upon halibut stocks in the Bering Sea and
Gulf of Alaska. The Commission also expressed concern about how
increased trawling for other bottomfish affect the halibut stocks and
drew attention of the two Governments (Canada and the United
States) to how trawling affects the large population of small halibut
in southeastern Bering Sea. This area has been set aside as a nursery
area, and all fishing for halibut in this region has again been prohibited
in the proposed regulations for 1968.

The Commission expressed particular concern for failure of stocks
in area 2 (Convention waters south of Cape Spencer, Alaska) to
respond to reductions made in removals from that area in recent years
and noted that more restrictive measures will be necessary if the
resource should fail to respond adequately in 1968.

International Pacific Salmon Fisheries Commission

Atits annual meeting at Bellingham, Wash., December 11 to 12, 1968,
this Commission reviewed predictions for the 1969 sockeye and pink
salmon runs to the Fraser River system and proposed regulations for
1969.

The Commission discussed proposed construction of a pulp mill
that could seriously harm the pink and sockeye salmon returning to
one of the Fraser River systems. It discussed steps taken to call this
matter to the attention of the proper authorities. The Commission
also discussed development of the offshore troll fishery for sockeye and
pink salmon and implications of this fishery to the management
program of the Commission. The Commission is submitting to the two
Governments (Canada and the United States) a report with updated
statistics on this fishery which is outside Convention waters.

International Seaweed Symposium

The sixth International Seaweed Symposium at Santiago de Com-
postela, Spain, September 9 to 15, 1968, brought together commercial
authorities, scientists doing original research, and Government officials
who make the regulations of exporting and importing seaweed prod-
ucts. Over 250 delegates from 34 countries attended the Symposium.
About 110 papers on a broad range of subjects associated with marine
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algae and seaweeds were presented. A BCF representative presented
a paper, titled “The Nutrient Content of Turtle Grass (Z'halassia
testudinwm).” Two concurrent sessions were held. One session dealt
with subjects, such as ecology and distribution, metabolism, physiol-
ogy, and taxonomy. The other session dealt with subjects, such as
chemical constituents of seaweed, manufacture of seaweed extracts,
seaweeds in agriculture, and seaweeds in animal feedstuffs.

IWC (International Whaling Commission)

At its 20th meeting in Tokyo, Japan, June 24 to 28, 1968, TWC
reported that eight expeditions (four Japanese, one Norwegian, and
three Soviet) operated in the Antarctic in the 1967-68 season. They
caught 2,155 fin whales and 10,357 sei whales, equivalent to 2,804 blue
whale units, and 2,568 sperm whales. IW(’s Scientific Committee
reported its best estimate of the present sustainable yield of fin and
sei whales for the whole Antarctic to be equivalent to 8,400 blue whale
units. In accordance with policy adopted by IWC in 1966 that the
total catch should be less than the combined sustainable yields of the
fin and sei whale stocks, TIWC set the pelagic catch limit for the 1968-69
Antarctic season at 3,200 blue whale units, the same as in the previous
Season.

Delegates from 15 contracting governments and observers from
four countries and six international organizations attended the
Meeting.

IWC was notified that the North Pacific whaling countries (Canada,
Japan, United States, and U.S.S.R.) had agreed to adopt measures
to conserve whale stocks in the area and had decided to limit the catch
of fin whales in the North Pacific in 1969 to 1,600 whales. They had
also agreed to limit their sei whale catch in the North Pacific in 1969
80 that it would not exceed the 1967 level.

North Pacific Fur Seal Commission

The North Pacific Fur Seal Commission held its 11th meeting in
Moscow, U.S.S.R., April 8 to 12, 1968. The Standing Scientific Com-
mittee of the Commission met for 2 weeks preceding the Commission
meeting to review its 1967 research and plans for 1968.

Under terms of the Convention, the Commission is required to make
studies to determine whether pelagic sealing may be permitted in
conjunction with land sealing without adversely affecting achievement
of the Convention aim, i.e,, to achieve maximum sustainable produc-
tivity of fur seal resources of the North Pacific Ocean. At end of the
11th year the Commission is required to recommend to the contracting
parties (Canada, Japan, United States, and U.S.S.R.) whether pelagic
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sealing should be permitted. The Standing Scientific Committee
reported it had decided that insufficient scientific information had
been obtained upon which to base a recommendation. '"he Commission,
accordingly, recommended that further studies be made.

Western Hemisphere Nutrition Congress 11

At the meeting of the Western Hemisphere Nutrition Congress I1
at San Juan, Puerto Rico, August 26 to 29, 1968, a technologist of the
BCF Technological Laboratory at College Park, Md., gave a paper
on the biological process for preparing fish protein concentrate. An
interdisciplinary group of over 800 scientists attended the meeting.
The scientists wish to encourage use of the knowledge of nutrition to
solve problems of dietary inedequacy in countries in the Western
Hemisphere.

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

Through cooperation with various foreign governments, other Fed-
eral agencies, States, universities, and private organizations, BCF
profits from the facilities and skills of these cooperators and the ex-
change of ideas and results. BCF also coordinates many of its pro-
grams with these groups.

Cooperation with International Groups

Cooperation enables international groups to solve mutual problems
by developing and exchanging needed information. International
organizations, such as Food and Agriculture Organization of the
United Nations, Great Lakes Fishery Commission, International
Commission for the Northwest Atlantic Fisheries, International North
Pacific Fisheries Commission, and North Pacific Fur Seal Commis-
gion coordinate the research efforts of many countries including the
United States.

In 1968, BCF participated in the work of Codex Alimentarius Com-
mission and in the Foreign Currency Research Program.

Oodex Alimentarius Commission—BCF assists in the work of
Codex Alimentarius Commission, an international body operating un-
der auspices of the United Nations. The Commission is trying to
develop and establish international standards for foods.

At the third session of the Codex Committee for Fish and Fishery
Products at Bergen, Norway, October 7 to 11, 1968, the International
Codex commodity standards were discussed for a number of fishery
products. The standard for canned Pacific salmon was moved ahead
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to step 8 of 10 of the Codex procedure. Once the final two steps are
taken, the standard becomes final. Subsequently, the U.S. Food and
Drug Administration will use it as a basis for a standard of identity
in the United States. The standards for canned shrimp and prawns,
frozen fillets of cod and haddock, and frozen Pacific salmon were
moved ahead to step 6.

Opinion was divided on including performance requirements in
Codex st: ndards. Canada, Netherlands, Sweden, and the United
Kingdonm believe the standards should have process specifications or
essential information on how to handle and preserve the product.
Denmark, Japan, Norway, the United States, and other countries
favor using a standard only to define the characteristic of the final
product. A tentative compromise was evolved: process specifications
would not be a standard but would be incorporated into a Code of
Technological Practice.

Foreign Currency Research Program (Public Law }80).—As pro-
vided in section 104(b)(8) of Public Law 480, BCF undertakes
fishery research projects in cooperation with institutions in foreign
countries. Research was carried out on 11 projects in India, Israel,
and Poland, and a number of scientific papers useful to BCF scientists
were translated in excess foreign currency countries. BCF obligated
88,444 during 1968; $1,628,761 has been obligated since the fishery
vesearch program began in 1962.

Major accomplishments of research being carried out in India
include examination of over 10,000 herringlike fishes collected from
the Bay of Bengal and the Indiun Ocean. Methods for identifying the
numerous species are being worked out. These methods will enable
scientists to follow trends of abundance of individual species.

Other Indian scientists found that the time of spawning of female
catfish can be advanced 1 month by exposing them to artificial light.
Application of this knowledge by fish culturists will permit greater
use of hatchery facilities and increased production.

In another experiment they found that when one ovary of a catfish
is removed, the remaining ovary attained the size and egg count of
the original two ovaries within 22 days. If this technique can be
applied to sturgeon, these scientists believe a 50-percent increase in
caviar production could be realized.

Israeli researchers gave special attention to improving present fish
farming practices. After discovery of the method to spawn mullet in
captivity, emphasis was placed on techniques to rear young to a size
suitable for stocking ponds. Geneticists continued extensive controlled
experiments in tanks and ponds to produce faster growing and better

quality carp.
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There was also technological research. One project studied how low
levels of fish products affect the utilization of plant protein by grow-
ing chickens and pigs. This project was carried out at the Institute
of Animal Physiology and Nutrition, Poznan, Poland. Some work
associated with this project included sampling of fish meal of known
technological quality. The meal was supplied periodically during
the year. This fish meal was chemically analyzed to determine compo-
gition and quality of the product. Bioassays were made by feeding
meal to chickens and rats. Information was obtained also on seasonal
variability of the quality of fish meal produced aboard vessels and
reliability of different methods of assessing its nutritional value,

Pilot experiments on broilers and pigs were carried out, aimed at
establishing the lowest levels of fish meal and fish solubles necessary
for optimal growth when added to rations composed of different plant
feeds. Results of the project can be used by the United States and for-
eign feed manufacturers as a guide for developing rations for broilers
and pigs.

BCF operates one of the world’s most comprehensive programs for
translating foreign fishery and oceanography literature. This transla-
tion program benefits industry, the Federal Government, State agen-
cies, and academic groups. During 1968, over 1,000 articles, books, and
scientific papers (15,715 pp.) were translated, and about 13,000 copies
of the translations distributed. Translations are being done primarily
in Israel, but also in India, Poland, Tunisia, and Yugoslavia. Foreign
currency under the Public Law 480 program finances the major part
of the translation program.

Cooperation With Federal Agencies

BCF has formal and informal agreements with other Government
agencies—Agency for International Development; Atomic Energy
Commission ; Department of Agriculture; Department of Commerce
(including the Burean of Census and the Weather Bureau) ; Depart-
ment of Defense; Department of Health, Education, and Welfare;
Department of Labor ; Department of State ; Department of the Treas-
ury; Economic Development Administration; and Federal Trade
Commission.

A few of the cooperative efforts are listed here. BCF provided the
Agency for Internationa] Development technical information on fish-
eries. BCF also worked closely with the Department of Agriculture
in scheduling and promoting U.S. foods at international food fairs.
BCF participated also in the Economic Development Administra-
tion’s programs on projects related to commercial fishing industries in
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some of the economically depressed areas designated for redevelop-
ment under the Public Works and Economic Development Act of 1965.

Cooperation with AID (Agency for International Development) —
BCF provides AID with technical information that it can use to help
develop marine resources overseas. The FPC (food protein concen-
trate) unit of BOF gives technical assistance to AID’s Food From the
Sea, Service of the Office of the War on Hunger. The Food From the
Sea Service has a contract for studying the feasibility of producing
and marketing FPC in Chile and Korea. BCF helped to train field
investigators for this contract and prepared guidelines for use of FPC
in indigenous foods.

BCF also provided technical assistance under AID for the South
Korean estuarine fisheries in cooperation with FWPCA (Federal
Water Pollution Control Administration). Two BCF employees and
an FWPCA employee took part in the project that should result in
improving the quality of shellfish taken from Korean coastal waters.

BCF continued its project for developing the fresh-water fisheries
of northeast Brazil with AID funds. BCF sent a new project leader
to Brazil to replace the leader who had completed his tour of duty.

BCF also arranged training programs in fisheries-related subjects
for 84 participants from 15 countries (Brazil 3, Republic of China 1,
Colombia 1, Ghana 4, Guyana 2, Indonesia 4, Kenya 1, Korea 5, Nigeria
(East) 1, Nigeria (West) 1, Pakistan 4, Sierra Leone 2, Thailand 8,
Uganda 1, and Zambia 1). AID recommended and financed these
participants.

Oooperation with USDA (Department of Agriculture) —BCF and
USDA, Foreign Agricultural Service, International Trade Fairs Di-
vision, work closely together in promoting and scheduling U.S. fishery
products at international food trade fairs. The success of the BCF
international trade promotion program resulted from the excellent
assistance of USDA, which has had 18 years’ experience in organizing
and operating food fairs.

BCF and USDA cooperate also in USDA’s Plentiful Foods Pro-
gram, When supplies of fishery products create marketing problems
and prices decline, USDA, at the request of BCF, adds these products
to itg “List of Foods in Plentiful Supply.” USDA. then distributes the
list nationally to buyers, food trade personnel, and news media. In
1968, BCF requested and received assistance from USDA’s Plentiful
Foods Committee to publicize availability of North Pacific halibut
steaks. BCF personnel are members of the Committee.

Oooperation with EDA (Economic Development Administration).—
During 1968, BCF continued to participate in EDA’s program as pro-
vided for by the Public Works and Economic Development Act of
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1965 (Public Law 89-136). At EDA’s, request, BCF personnel re-
viewed, evaluated, and commented on seven proposed projects related
to commercial fishing activities in economically depressed areas in
California, Hawaii, Massachusetts, Mississippi, New Jersey, Texas,
and Washington and made recommendations for approving or denying
the funding of the projects. BCF personnel also helped local com-
mittees develop proposals to improve economic conditions of depressed
areas. The proposals included expansion of existing commercial fishery
activities or development of new ones.

Funds provided by EDA during 1968 for projects related entirely
or in part to commercial fishing were nearly $6 million. EDA. approved
technical assistance grants for $534,000 for developing the catfish
farming industry ; developing canning and marketing of underutilized
fishery resources; building a shrimp peeling and deveining machine;
studying the development potential of American Samoa; and deter-
mining employment potential of ocean-oriented industries in San
Diego, Calif.

EDA also made public facilities grants in excess of $3 million to
finance projects in Alaska and Texas. Commercial loans of more than
$2 million were made for construction of port, harbor, and dock
facilities, expansion of water systems, and expansion of a shrimp-
processing plant.

Cooperation With States

BCF cooperates with two interstate commissions—Atlantic States
Marine Fisheries Commission and the Gulf States Marine Fisheries
Commission. These Commissions coordinate the conservation actions
and research efforts of the States involved in interstate compacts.
Formal agreements provide for this coordinated action.

All coastal and inland States with commercial fisheries have coopera-
tive arrangements with BCF for collecting and compiling fishery
statistics.

Cooperation With Other Groups

BCF cooperates closely with numerous national, regional, and local
fishery and allied trade associations. This cooperation uses BCF’s
development, research, and service functions.

In 1968, the BCF marketing staff extended its marketing services
to non-Federally supported marketing programs and major industry
trade associations, The marketing staff solicited the plans of all orga-
nizations with active fishery marketing programs, compiled them into
a summary, and distributed the summary nationally so that the infor-
mation could be exchanged among the organizations.



REPORT FOR CALENDAR YEAR 1068 65

BCF uses also the professional skill and research facilities of univer-
sities, State agencies, trade associations, and private organizations by
contracting with such groups to supplement Government research and
service activities. Appendix E lists the organizations with which
BCF had research and development contracts and grants in 1968.

Organization, Employment, Budget, and Physical
Properties

A summary of BCF organization, employment, budget, and phys-
ical properties in 1968 follows.

Organization

Over 2 period of nearly a century BCF and its predecessor agencies
have added new organizational units as new functions were acquired.
Recently, however, the problems of our varied commercial fisheries
have become so complex and so critical that the traditional organiza-
tion of BCF may have been a handicap in aiding the industry effec-
tively. The conditions in each fishery vary greatly. Each has its own
distinct problems and opportunities. The old organization structure
focused attention on the various disciplines rather than the specific
problems of the various fisheries. Such a structure hampered a
thorough analysis of fishery problems and the most effective allocation
of resources to work on those problems.

BCF has recently adopted an entirely different organizational con-
cept that will make it possible to use a systems approach to Federal
fisheries work. The new organization, approved November 21, 1968,
is designed to solve a broad array of problems for specific fisheries,
that is, resource problems, technological problems, legal problems,
and socioeconomic problems.

The new organization structure groups people and programs into
two major functional areas. The first of these combines the fishery
regearch activities of BCF in a single problem-solving unit, which
will permit BCF to concentrate its talents on the most critical fishery
problems. The second major functional area brings together BCF’s
assistance to industry or service activities that tend to be of a continu-
ing nature and relatively constant for a given level of program effort.
In each case the major management units will have a clear responsi-
bility for program accomplishments in their respective areas.

Figure 1 shows the old discipline-oriented organization of BCF';
figure 2 shows the new organization of BCF approved as of Novem-
ber 21, 1968.
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Table 1 shows the new field organization of BCF as of November 21,
1968.

TABLE 1.—New fleld organization of BOF as of November 21, 1968 *

Reglon 1, Seattle, Wash,
Reglonal Office, Reglonal Director

Administration, Assistant Reglonal Director

Fisheries, Associate Reglonal Director
Blological Laboratory
Bxploratory FMshing and Gear Research Base
Food Sclence Laboratory
Marketing Program
Technological Laboratory

Fisheries Hconomics and Services, Assoclate Reglonal Director
Columbla River Fisheries Development Program, Portland, Oreg.
Data Collection office
Dnforcement and Survelllance office
Financial Assistance office
Industry Services office
Marine Mammal Resource Program (Marine Mammal Laboratory)
State Aid office

Reglon 2, 8t. Petersburg, Fla,

Reglonal Office, Reglonal Director

Administration, Assistant Regional Director

TIMisheries, Associate Regional Director, Pascagoula, Migs,
Tm{»i(‘ul Atlantic Biological Laboratory, Miami, Fla.
Biological Laboratory, Beaufort, N.C.
Blologieal Laboratory, Galveston, Tex.
Blological Laboratory, St. Petersburg, la,
Bxploratory Fishing and Genr Resenrch Base, Pascagoula, Migs.
Tixploratory IMishing and Gear Research Stutfon, Brunswick, Ga.
Marketing Program
Technological Laboratory, Pagcagoula, Miss.

Pishery Heonomices and Serv{ces, Associnte Reglonal Director, St. Petersburg, Fla.
Data Collectfon office, New Orlenns, La.
Tinancial Assistance oflice
Industr{ Services office
State Ald office
Water Resources Studies office

Region 8, Gloucester, Mags.

Regional Office, Regional Director

Admlinistration, Assistant Reglonal Director

Fisheries, Associnte Regional Director, Woods Hole, Mass.
Biologieal Labhoratory, Boothbay Harbor, Maine
Blological Laboratory, Milford, Conn.
Blological Laboratory, Oxford, Md.
Blological Laboratory, Woods Hole, Mass.
Bxploratory Fishing and Gear Research Bnse
Marketing Program, Boston, Mass,
Technological Laboratory

Pishery Hconomice and Services, Agsociate Regional Director
Data Collection office, Gloucester, Mass,
Data Collection office, Boston, Mags,
Hnforcement and Surveillance office
Financial Assistance ofilce
Industry Services office
Safety office, Boston, Mass.
Shellfish Advisory Service, Oxford, Md.
State Ald office
Whater Resources Studies oflica

Reglon 4, Ann Arbor, Mich,

Reglonal Office, Regional Director

Administration, Assistant Regional Director

Fisheries, Assoclate Regional Director
Biologlical Lahomtor{, Ann Arpor, Mich.
Blological IMeld Station, Ashland, Wis,
Blologleal Field Station, Ludington, Mich,
Biological IMeld Station, Marquette, Mich,
Biological IMleld Station, Millersburg, Mich. (ITammond Bay)
Biological Field Station, 8andusky, Ohlo
HWxploratory Fishing and Gear Research Base
Marketing Program
Technological Laboratory

Fishery Hconomics and Services
Data Collection office, Ann Arbor, Mich,
Data Collection office, Chieago, 11).
Heonomies office
Indusx'iv ‘SBervices office, Chicago, 11,
State Ald office
Water Resources Studies office

See footnote at end of table,
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TABLE 1.—New field organization of BOF a8 of November 21, 1968 *—Continued

Region 5, Juneau, Alaska

Regional Office, Regional Director

Administration, Assistant Regional Director

Fisheries, Assoclate Regional Director, Auke Bay, Alaska
Biological Laboratory, Auke Bay, Alagka
Hxploratory Fish and Gear Research Base
Facllities Planning and Maintenance
Technological Laboratory, Ketchikan, Alaska

Fishery Economics and Services, Associate Regional Director
Data Collection office
Hnforcement and Surveillance office
Financial Assistance office
State Aid office
Water Resources Studies office

Reglon 6, Terminal Island, Calif.

Regional Office, Reglonal Director
Administration, Assistant Regional Director
Pisheries, Associate Regional Director, La Jolla, Calif,
Fishery-Oceanography Center, La Jolla, Calif,
Marketing Program
QOcean Research Laboratory, Stanford, Calif.
Technological Laboratory
Fishery Economic Services, Associate Regional Director
Data Collection office
Hnforcement and SBurveillance office
JFinancial Assistance office
Toreign Reporting office
Industry Services office, Los Angeles, Calif,
State Ald office
Hawait Area, Honolulu, Hawail
Area Office, Area Director
Administration, Assistant Area Director
Blological Laboratory
Field operations with headquarters offices in Washington, D.C.
Assistant Director for Marine Resources
National Center for Estuarine Studies, Beaufort, N.C.
Environmental Monitoring and Forecasting me)mm, Monterey, Calif.
National Center for Systematics~—Washington, D.C.
Assistant Director for Utilization and Bngineering
Natlonal Center for Fish Protein Concentrate, College Park, Md.

1 All laboratories and offices in same city as the Reglonal Office except as noted.

A map of the six regional and one area offices as of December 81, 1968,
isshown in the frontispiece.

Employment

Employment for BCF averaged 2,454 throughout calendar year 1968
(1,981 permanent and 523 seasonal employees). The peak employment
in 1968 was reported at the end of July when the staff was 1,928 perma-
nent and 876 seasonal employees—a total of 2,804. With enactment of
the Revenue and Expenditure Control Act of 1968 (Public Law 90—
3640) and its limitations on permanent employment, the permanent
staff had decreased from 1,943, as of June 30, to 1,905 by the end of
1968. Figure 3 shows the variations in the number of employees
throughout 1968 and the relation between the total number and the
number of permanent employees and seasonal, or temporary,
employees.

BCF employees fall generally into four broad categories. Of the total
2,129 full-time employees reported as of October 31, 1968, 1,012 were
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Fieure 3.—Bureau of Commercial Fisheries employment totals by month, calendar

year 1968.
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classified in about 45 professional and technical series; 201 in 11 sub-
professional series; 565 in 30 administrative and clerical series; and 851
were in positions, the pay of which is determined outside the Classifi-
cation Act (214 vessel positions, 137 other). Figure 4 shows the grade
structures for the professional and technical series, subprofessional
series, and the clerical and administrative series and the number of

employees in each grade for these three classifications as of Qctober 31,
1968.

Budget

The BCT’s budget for fiscal year 1969 provides for a $60.7 million
obligational program (app. F'). Of this amount, $44 million were from
annual appropriations; $8.1 million from the permanent appropria-
tion under Public Law 83-466, as amended (known as the Saltonstall-
Kennedy Act) ; $4.8 million from receipts under the revolving fishery
loan fund; $2.4 million from other Federal organizations for reim-
" bursable work; $0.8 million from the fishing industry for inspecting
and grading fishery products; $0.8 million from the Great Lakes
Fishery Commission for work in the Great Lakes; and $0.3 million
from Pribilof Islands fur seal receipts for payment to Alaska.

Figure 5 shows the available funds to carry out BCF’s program for
each year from 1957 to 1968.

Physical Properties

The principal properties of BCF are field bases, laboratories, sta-
tions, vessels, and installations on the Pribilof Islands (app. G). BCF
has 29 large laboratories and bases, 69 smaller stations and offices, and
31 vessels of 40 feet and longer. Figures 6, 7, and 8 show the principal
BCF fishery biological research laboratories, and figure 9 shows the
principal BCF exploratory fishing and gear research bases and techno-
logical laboratories.

During fiscal year 1968, two construction projects continued. One
project is the vessel Delaware 11, which will be based at Gloucester,
Mass., and used for biological studies, exploratory fishing, and gear
research. The other project is the experimental tank area that BCF
Biological Laboratory at Milford, Conn., will use for studying oyster
genetics.

Figures 10 and 11 show the principal fishery research vessels of
BCF.
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October 31, 1908.

367-780 0-—89——0



4

MILLION
DOLLARS
70

BUREAU OF COMMERCIAL FISHERIES

sor—

40 —

30

TOTAL AVAILABLE FUNDS
20

%
ANNUAL APPROPRIATIONS‘,"
o,
10 |~

e
cmrmr=
-

*

,..—"'—' L

ittt SALTONSTALL - KENNEDY ACT FUNDS

-
________—-————-—’ ~
L

~
OTHER FUNDS ~.
[} 1

I | !

1957 1958 1959 1960 1961

| |

1

!

"
!
Rt

1962 1963

F16ure 5.—Funds available to the Bureau of Commercial Fisheries, fiscal years

1957-68,

1964

1965

1966

1967 1968



REPORT FOR CALENDAR YEAR 1968 (f)

TN

P /’\ B \‘ir ‘- ..
f‘w{ii’ '
N ¥ o ‘lm:i']lmlnw'rwl’.‘.l‘“‘l

lﬁy,/..‘&; INIPTE AL

9B Serm—
Vit AN

SEATTLE, WASHINGTON

FISHERY-OCEANOGRAPHY CENTER
LA JOLLA, CALIFORNIA

Fieure 6.—Buresu of Commercial Fisheries Biological Laboratories, Pacfic, 1968.
The BCIF Food Science and Technological Laboratories occupy the top floor of
the new building in Seattle,
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F1cuee 7—Bureau of Commercial Fisherles Biological Laboratories, Middle and
South Atlantic and Gulf Coasts, 1968.
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Froure 8.—Bureaun of Commercial Fisheries Biologieal Laboratories, North Atlan-
tic and Great Lakes, 1968, The Technological Laboratory in Ann Arbor occupies
part of the Biolegical Laboratory.
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Figure 9.—Bureau of Commercial Fisheries Exploratory Fishing and Gear
Research Bases and Technological Laboratories, 1968. The BCF Food Sci-
ence and Technological Laboratories occupy the top floor of the new building
in Seattle. The Exploratory Fishing Base in Ann Arbor is in the Regional

Office. The Technological Laboratory in Ann Arbor occupies part of the Biologi-
cal Laboratory.
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Delaware

Fiaure 10.—Bureau of Commercial Fisheries principal research vessels operating
in the Atlantic in 1968.
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—

-
Townsend Cromwell

!,Wli.ﬂl uu--;ﬂ e

John 'I\T. Cobb

Charles H. Gilbert

Fraure 11.—Bureau of Commercial Fisheries principal research vessels operating
in the Pacific in 1968.
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Publications

Through its publications BCF tells the U.S. fishing industry, fishery
scientists, and the general public of progress in its biological, chemi-
cal, economic, engineering, exploratory, marketing, oceanographic,
and statistical activities.

These publications fall in three general categories. Forty-seven
percent of the publications are contributions to scientific knowledge,
particularly relating to fishery biology, fishery technology, and
oceanography ; 42 percent are statistical reports of interest to fishery
researchers and the fishing industry; and the remaining 11 percent
present popular information for the general public and nontechnical
or semitechnical reports for the fishing industry.

Exclusive of the 1,672 Fishery Products Reports (5,344 pp.) which
the seven Market News Service field offices issued five times a week,
BCF sponsored 854 publications (13,208 pp.) in 1968. In the Fish
and Wildlife Service series 490 reports (7,900 pp.) were published.
The remaining 364 publications (5,308 pp.) appear in non-Service
technical and trade journals. BCF employees wrote most of the pub-
lications; employees of research institutions under contract to BCF
or using Federal Aid funds, and unpaid collaborators wrote the
others.

Appendix H of this report describes the BCF series of publications
and partially lists the publications issued in 1968.
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APPENDIXES
Appendix A—Fisheries of the United States

A-1.—Employment, fishing craft, and establishments, calendar years, 1968 and 1967

1968 1067 1
Persons cmployed: Number Number
Fishermen ... oo cmeemeacn . i 136, 500
In fishery wholesaling and manufacturing establishments.......ceeceecucancuaanes s 88, 624
Total. (O] 225,124
Craft used:
Fishing:
Vessols (5-net tons and over) ... é’ 18,100
Motor boats I 9 68, 600
Other boats.... ——— ¢ 2, 500
Total. o crececnccvmmencenemeenn o sme e mmma e (%) 84, 200
Fishing vessels, documentations issued:
First documentations. E’; 718
Redocumentation.._.. b 151
Total. [O)] 809
Fishery shore establishments:
Paciflc Coast States. (s 569
Atlantio Coast and Gulf States. .- 3 2, 809
QGreat Lakes and Mississippi River States.... - 3 046
Hawall___ %) 20
Total. O] 4,063
1 Data partially estimated.
2 Not avallable.
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A-2.—U.8. landings of certain species, calendar years 1968 and 1967 and record catch

Specles 11968 1987 Record catch
Million  Millton  Million  Million Miltion
pounds  dollars  pounds  dollars  Year pounds
Monhaden. - oo cecvan 1,381 10 1,164 14 1962 2,348
5 3¢ T T R, .- 294 47 328 44 1050 301
Crabs: blue, Dungeness, and king.. .- 238 44 315 30 1960 366
[S32025251 ¢ TR .- 202 113 308 103 1067 308
Balmon. et v 301 56 217 40 1938 644
Flounders, Atlanticand Gulf_._. .. _....._.... 113 14 113 14 1906 134
HaddoeK . oo e e ————— 71 9 98 11 1929 204
Alewlves, Atlantic. ... .. .o _..o.... 63 1 69 11908 90
Ocean perch, Atlantle_ ... .. ... _..._... 062 2 71 3 1961 258
WG e e e e e e 78 3 70 2 1957 133
Anchovies, Callfornia. ... ... ... ... ... 29 (3) 70 1 1963 86
Herring, sea, Atlantic. ... ... ... ... ... 95 2 70 2 1902 201
Clams, Atlantic: surf, hard and soft meats.._... 66 20 71 20 1980 72
Oysters (meats).._ 56 30 60 32 1008+ 162
Cod, Atlantie. 49 4 44 4 1880 204
Halibut, Paclfic. oo s 26 4 40 6 19156 67
Jack mackerel. . o it 57 2 38 11982 147
Mullet. oo oroee e e e 30 3 34 2 1902 43
Halke, Pacifie. oo v iiian 8 @) 20 ® 1067 20
Lobster, northern .. oo coioioicaicaan 32 25 27 22 1968 32
ONUEO et e 17 1 21 1 1967 21
BEUD OF POIBYareomcnsnmecemsmnnssamseanenannn 14 2 20 3 1060 40
Herring, sea, Paclfte .. .o .o o iiiiniaa 13 (3) 18 ) JURY 263
Snapper, ved. .ol 12 4 13 4 10 23
Secallop, sea, Atlantic (edible meats) .. - 14 16 10 8 1061 27
Striped bass, Atlantic__.. .- 11 2 10 2 196 11
PollocKa oo omeoeaeaee - 6 ) 7 ) 1938 41
Sea bass, black, Atlantic.. - 4 1 5 1 1062 22
Mackerel, Pacific. - 2 @® 1
Sardine, Pacific. . ® [©)] @
Other.._..... - 082 49 724
T DS 4,116 472 4,085

1 Prellminary.

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

3 Less than 500,000 gounds or $5600,000.
¢ First year in which an oyster survey was made.
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A~-3.—Summary of processed fishery products, by quantity and value, cclendar years
1968 and 1967

1008 1 1007
Quantity Valuo Quuutity Valie

Itom

Packagod produects, frosh and frozoen:
Fish:

Not breaded: Thousand Thousand Thousand Thoysand
Fillets and steaks, raw: pounds dollars pounds dollars
Floundoers. - vo oo eme e 43, 642 20, 652 , 287 20, 731
Groundfish, Including ocean perch.. 85,121 21,414 71,034 26, 909
Ilalibut. oo 6,200 3, 658 7, 806 4,613
Other (including whale moeat for animal
OO TN e e e e 79, 900 21, 500 80, 541 21, 395
B3 7, PN 184,763 67,124 204, 758 73, 648
Breaded, raw and cooked :
10 (1), < T U 01, 566 41,413 73, 909 32, 559
Fillets, portions and stoaks. ... . __...____ 182, 150 67, 400 164, 078 61, 032

8hellfish:
Not breaded: R
151, 450 156, 000 140, 430 143, 751

(01717, S 150, 700 1285, 000 141, 094 119, 369
Tota). e meee s 302, 150 281, 000 281, 524 263, 120
Breaded:
(3111 ) o1 o P 108, 652 08, 544 04, 230 85, 319
Othor....... Mo mmmeMmmeasmanmneeaeme—mmeenann 15, 000 14, 860 14, 896 14,429
B 7 N 118, 662 113,394 100, 126 99, 748
Bpeclalties, fish and shellfish. ... . .co._.__.. 65, 000 39,057 50,015 38, 360
Total fresh and froZ0N o ee oo oo eeee 044, 281 609, 388 893, 310 568,467
Canned:
Fish and shellfish for human consumption:
una_... 307,083 267,167 388, 845 201, 527
Salmon. . 162, 738 117,199 99,473 76,121
Sardines:
Maine. 39, 764 19, 204 29, 260 13,862
Paeifl B 1 b 9
Mackorel... 22, 204 4,008 12,733 2,308
66, 740 21,902 69, 085 23,140
20,712 27,824 17,816 24,728
14,118 9,171 16, 289 10,123
10, 891 1,734 14, 816 1,439
38, 930 24, 605 50,624 32,401
Tota 1for human consumption.__.__ ... ... 778, 250 403, 084 608, 739 445,710
Bait and animal food:
Animal f00a. _ .o eeae 504,074 86, 437 499, 099 78, 256
Salmeon eggs for balt.._ TN 074 2,110 554 1,897
Total balt and animal f00Aamammne oo oeeeee .. 505, 648 87, 553 499, 653 70,853
Total eannod - v e cceecceeccccocccnaeae 1, 283, 898 580, 637 1,108, 302 525, 563
35, 600 20, 300 39, 983 22, 638
27, 950 30,740 31, 522 34, 300
2,450 4, 960 2,511 7,022
Total cured mmeamemm———— 66, 000 58, 000 74,016 64, 664
Industrial products:
Meal aNd BOIBD. ane v cenmnn e ceercconoann mm————— 460, 404 30,122 422, 378 26,038
0il, body and lver - 173,148 7,286 122, 308 6,112
Flsh solublos.........oooonoee: T 1436608 8707 140, 350 4,588
Oystor shell lime and poultry grit......_. 479, 590 3,672 622, 734 4,144
Marine pear! shell and mussel shell buttons. .. {453 1,078 {213 780
L0 24,174 L oeienenn 19, 360

Total InAUStria] ProQuets. ... oo cse e e ereee e e oo eane 60,038 ..o 61,027
Grand total e mes e s—m—otmmomm oo e m e on o 1,817,068 _.oremeean 1,219,711

! Proliminary.

1 Included with other canned products,
¢ Includes freeze-dried products.

¢ Number of gross,
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A—4.—Foreign trade in fishery products:i by quantity and value, calendar years 1968
and 1967

1968 1967
Item
Quantity Value Quantity Value
Imports:
Edible: Thousand Thousand Thousand Thousand
Fresh or frozen: pounds dollars pounds dollars
Frosh-water (not fillets)......o .. o.ocooooo. 27,1566 10,794 26, 937 10, 683
Salt-water (not fillets) 659 028 100, 251 560, 494 90 109
Groundflsh and ocean perch fillets_ ... .. 390 236 92,376 283, 507 m) 812
Other illlets ... oo cm e — 109, 163 44, 060 84, 862 32 231
1705 811 o 184,798 158, 228 183, 512 148 451
Lobsters:
Common. e camecemmm————— 16,7563 16, 388 15, 508 15,070
8piny. 43,062 82, 648 35, 840 50, 449
Scallops.... 14 581 16, 709 13,461 9 314
Other shell 12 015 7,153 13,687 6 170
Canned:
6,036 4,820 4,930 3,003
893 321 1,633 480
4,966 2,820 121 106
58, 867 18, 787 52,439 18, 610
67,173 31, 681 65, 321 30,198
4,720 5,873 2,177 2,708
....... , 664 6, 687 864 7,295
....... 14,499 5, 640 16,114 b, 845
_________ 50, 4 20, 905 48,117 16, 517
Cured:
Dried, ickled, or salted:
haddock hake, pollock, and cusk.... 40,350 11,4638 37, 540 10,930
Hen‘lng ................................... 21, 085 3,008 24,077 3,
Other. ... 2,626 1,261 2, 540
Smoked or kippered. 4,300 1,289 3, 051 1,108
(07717 U PR R 5, 046 1,879 3,186
Total edible. oo ceeemrmcecrccccmmeacramccceeman 1,741,365 643,165 1,470,437 538, 301
Nonedible:
Fish and marineantma lolls. . . oceeooaeaeooas 18,659 4,486 17,019 4,845
Fish mea) A1 BOTAD. oo o cm e oommm e oommmmmmeeme 1368 82, 517 3 651 72, 902
Fish 80IUD1e8. oo oo oo ammeaeeaae 22 176 24 279
L e e e e e e v e ———m———m———————————— e 02,826 ..o 91, 466
Totalnonedible. oo cea s 179,504 . coereens 169, 582
Grand total Imports. v e eeaam 822,009 ... 707,883
Exports of domestic products:
Edible:
Fresh (03 5 1 (077 « R 50, 323 29, 639 53,578 30,101
Canned:
MaCKOrel e e e 805 60 538 (]
Salmon.__ .- 5,720 4,804 20, 543 15, 603
Sardines. __. 3,083 1,314 1,373
Shrimp. ... 4,467 4,758 5,265 5, 686
£ Lo 3 L U 11,066 1,418 12,787 1, 562
Other s 6,775 10, 951 10, 832
Total canned. 33,476 18,935 51,447 34,170
Cured.. e ccmccmcmeemea e eim e n——— 7,009 8,371 2,915 8,157
Total edible..... o O 90, 808 56, 845 107, 940 07, 524
Nonedtble:
¥ish and marine animalofls.._ . ......_. 65,129 2,700 76,818 4,674
(02 -, 8,212 oo 10,011
Total NoneAIble.... e eececrcccccccccmaecmacemacacmean 10,012 ____ - 14, 686
Grand total exports 67,757 eeeeannan 82, 209

1Tn thousand gallons.
2In thousand fona.



Appendix B—New Legislation

Ship Mortgage Insurance—Interest Rate Increase

46 U.8.C. 1274 (a) (5)

Amends title XI of the Merchant Marine Act of 1936 to provide that vessel
mortgage insurance authorized by that act shall secure bonds, notes, or other
obligations bearing interest (exclusive of premium charges for insurance and
service charges, if any) at rates not to exceed such per centum per annum on
the principal obligation outstanding as the Secretary of Commerce determines
to be reasonable, taking into account the range of interest rates prevailing in
the private market for similar loans and risks assumed by the Department of
Commerce. Prior law provided a maximum interest rate of 5§ percent or under
certain conditions a maximum rate of 6 percent.

Under the terms of the Fish and Wildlife Act of 1956, the Secretary of the
Interior is authorized to insure mortgages on fishing vessels under the authority
of title X1 of the Merchant Marine Act of 1936.

82 Stat. 180 ; Public Law 80-841; Act of June 15, 1968.

Study of Effects of Use of Chemicals on Fish and Wildlife
(Pesticide Research)

16 U.8.0. T42d-1

The act of August 1, 1958, authorized comprehensive continuing studies of
the effects of insecticides, herbicides, fungicides, and pesticides upon the fish
and wildlife resources of the United States to determine the amounts, percent-
ages, and formulas of these chemicals that are lethal to or injurious to fish
and wildlife and thereby prevent losses of fish and wildlife from the use of such
chemicals.

In 1959 and 1965 the amount of the appropriation authorization and the term
of the authority were changed. The act of July 11, 1968, enacted a further change
by authorizing an appropriation of $3,500,000 annually for the fiscal years ending
June 30, 1969, 1970, and 1971.

82 Stat, 338; Public Law 90-894; Act of July 11, 1968.

Fishing Vessels—Exemption From Certain Laws

46 U.8.C. 404, 88, 367, and 391a(1)

Under the terms of this act cannery tender and fishing tender vessels of not
more than 500 gross tons, used in the salmon or crab fisheries of Oregon, Wash-
ington, and Alaska, are exempt from certain inspection and load-line laws for a
period of § years.

This enactment permits the continuation of a practice in the salmon and crab
fisherles of Washington, Oregon, and Alaska that has been followed since these
fisheries were started. Because of the short fishing season, the location of can-
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neries in isolated areas not served by commercial vessels, and the nature of the
fishery itself, the use of fishing vessels as service vessels for transport of figh,
supplies, and personnel has been an integral part of the operation. Lately, the
Coast Guard has held the view that such service vessels should be documented
as cargo vessels and meet the requirements of such documentation. This act
permits the continuation of the historical practice for 5 years while a study of
the situation is being made.

82 Stat. 341 ; Public Law 90-897 ; Act of July 11, 1968.

Northwest Atlantic Fisheries Act—Amendment
16 U.8.0. 981991

Amends the Northwest Atlantic Fisheries Act (64 Stat. 1067) which author-
izes enforcement of the provisions of the International Convention for the
Northwest Atlantic Fisheries (ICNAF). The 1968 Act changes the definition
of fish to include mollusks and includes mammals covered by the Convention.
The amendment also clarifies an ambiguity in language of the prior law con-
cerning the payment of travel expenses of members of the industry advisory
committee.

82 Stat. 419; Public Law 90420 ; Act of July 24, 1968,

Prohibition Against Activities in Support of Foreign Fishing
Fleet in Territorial Waters or Contiguous Fishery Zone

16 U.8.C. 1964 Ed., Supp. IV, 1081-1085

Prior law (Public Law 88-808, 78 Stat. 194) makes it unlawful for foreign
vessels to engage in the fisheries within the territorial waters of the United
States or within any waters in which the United States has the same rights in
respect to fisheries as it has in its territorial waters. Public Law 90-427 adds a
further prohibition which would make it unlawful for foreign vessels to engage
in activities in support of a foreign fishing fleet in such waters.

82 Stat. 445 ; Public Law 90-427; Act of July 26, 1968.

Estuaries and Their Natural Resources
16 U.8.0. 1221-1228

In order to provide a means for considering the need to conserve and restore
the valuable estuarine areas of the United States in a manner that reasonably
maintains a balance between conservation of natural resources and beauty on the
one hand, and on the other, the need to develop estuarine areas for the growth
and development of the Nation, the Secretary is authorized to conduct, directly
or by contract, a study and inventory of the Nation’'s estuaries.

The action to be taken by the Secretary is to be in cooperation with the States,
the Secretary of the Army and other Federal agencles. A report {8 to be made to
the Congress through the President not later than January 30, 1970, including
legislative recommendations and recommendations as to whether there should be
a nationwide system of estuarine areas, Recommendations for the acquisition
of any estuarine area are to be developed in consultation with the States, municl-
palities and other Interested Federal agencles and no lands may be acquired by
the United States untll authorized by the Congress.
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All Federal agencles in planning for the use or development of water and
land resources shall give consideration to estuaries and their natural re-
sources and the States and local subdivisions are to be encouraged to take into
account the needs and opportunities for protecting estuaries in the development
of plans which involve various Federal-State grant-in-aid programs,

An appropriation of $250,000 for fiscal year 1969 and a similar amount for fiscal
year 1970 is authorized.

82 Stat. 625 ; Public Law 90-454 ; Act of August 3, 1968.

Fishermen’s Protective Act of 1967
22 U.8.C. 1864 Bd., Supp. IV, 19711977

The act of August 27, 1954 (68 Stat. 883) provided that in a case where a
vessel of the United States is seized by a foreign country on the basis of rights
or claims not recognized by the United States and there is no dispute of material
facts concerning the location or activity of the vessel, the Secretary of State is
to take such action as he deems appropriate to protect the vessel and erew and
secure their release. In addition, the wessel owner is to be reimbursed by the
Secretary of the Treasury in an amount certified by the Secretary of State for any
fines paid to secure such release.

The act of August 12, 1968, amends the earlier act by authorizing similar
reimbursement for sums paid for license fees, registration fees, or any other
direct charge. In addition, the later act provides that the Secretary of the
Interior, upon application, shall enter into contracts with fishing vessel owners
providing that in the case of selzures under the conditions stated above, the
Secretary of the Interior shall guarantee the owner or charterer of such vessel
for all actual costs except the fines, license fees, ete., taken care of by the Secre-
tary of the Treasury. The actual costs to be guaranteed by the Secretary of the
Interior are those resulting from damage to or destruction of the vessel, its
gear and equipment; loss or confiscation of the vessel, gear and equipment; and
dockage fees or utilities.

The guarantee extends also to the owner (or charterer) and the crew for the
market value of fish caught before the selzure but lost by confiseation or spoilage
during the period of detention; and for not to exceed 50 percent of the gross
income lost as a direct result of the seizure and detention according to a formula
provided in the act.

Where the guarantee runs to the owner and crew, the distribution by the
Secretary will be made in accordance with the usual practices in that particular
segment of the commercial fishing industry.

The Secretary of the Interior will, by regulation, establish rates to be paid
by the owners for such guarantees but such rates will be set so as to recover the
cost of administering the program and at least one-third of the cost of the guar-
antees to the Federal Government.

Under the terms of the act the Secretary of State shall take such action as he
may deem appropriate to make and collect claims against a foreign country for
amounts expended by the United States under any part of this act. If the
offending country fails or refuses to make payment in full within 120 days, the
Secretary of State is required to withhold, pending such payment, an amount
equal to the unpaid claim from any funds programed for the current flscal

867780 0—70——17
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year to the offending country under the provisions of the Foreign Assistance Act
of 1961,

82 Htat. 729; Public Law 90-482; Act of August 12, 1968.

Fish Protein Concentrate~—Change in Authorization for Plant
Construction

16 U.8.C. 7784-778h

Public Law 89-701 (80 Stat. 1089) authorized, among other things, the appro-
priation of $1 million for the construction of a demonstration plant to manufac-
ture fish protein concentrate. Also authorized was the appropriation of $1.555
million annually for a period of 5 fiscal years for leasing one additional demon-
stration plant, operation and maintenance of the plants authorized, and the con-
duet of research to develop economical processes for production of fish protein
concentrate.

Public Law 90-5649 changes the authorization to permit the use of the $1
million authorized for either the construction or leasing of one demonstration
plant and permits the authorization of $1.555 million annually for & years begin-
ning with fiscal year 1968 to be used for the construction or leasing of the one
plant authorized, for the operation and maintenance of that one plant, and for the
conduct of research to develop economical processes for production of fish
protein concentrate.

82 Stat. 986 ; Public Law 90-549; Act of October 4, 1968.

Commercial Fisheries Research and Development Act of 1964
16 U.8.0. 1964 Bd., Supp. IV, 779-770f

Public Law 88-809 (78 Stat. 197) authorizes the Secretary to cooperate with
the 50 States, the Commonwealth of Puerto Rico, and the Governments of the
Virgin Islands, Guam, and American Samoa in carrying out research and devel-
opment of the Nation’s commercial fisheries through a Federal grant-in-aid pro-
gram in which a part of the costs are borne by the States. Under its original terms
the authorizations contained in the act would have expired on June 30, 1969.

Public Law 90-551 continues in effect the authorizations contained in the act
until June 80, 1978.

82 Stat. 957 ; Public Law 90-561 ; Act of October 4, 1968,

Seizure of United States Fishing Vessels—Foreign Military
Sales Act

22 U.8.C. 2758(b)

Section 8(b) of the Foreign Military Sales Act provides that no defense article
or service shall be sold by the United States under the terms of the act to any
country which seizes or takes into custody or fines a United States fishing vessel
engaged in fishing more than 12 miles from the coast of that country. The Presi-
dent may wailve this provision when he determines it to be important to the
security of the United States and promptly so reports to the Congress.

82 Stat. 1822; Public Law 90-620; Act of October 22, 1988.



Appendix C—Fisheries Financial Assistance Programs

Fisheries Loan Program
C--1.—8tatus of fisheries loan fund, June 30, 1968

Funds appropriated $18, 000, 000
Principal collected $14,808,000 _________..
Interest collected and accrued 2, 981,000 . e
Total collected 17, 829, 000
Total 30, 829, 000
All expenses to end of flscal year 1968 8, 782, 807
Net loans approved 28, 748 164
Total 27, 525, 471
Balance 2, 808, 529

C-2.—Cumulative totals, fiscal years 1967 and 1968, and totals, fiscal year 1968

Cumulative total
As of June 30, 1667  As of June 30, 1968

Total fiscal year
1968

Number  Dollars  Number  Dollars  Number  Dollars

1,076 51,650,004 2,114 57,204,251 180 5,014,227
1,041 24,152,641 1,116 20, 593, 760 75 2,441,115
488 10, 803, 005 518 12,086, 658 30 1,163,063
134 3,528,072 180 8,642,072 5 114,000
14 1,040,776 13 980,083 oo eeomnnmans

C-3.—Cumulative totals, fiscal years 1967 and 1968, and totals, fiscal year 1968

Cumulative total
Reglon Total fiscal yoar 1968
As of June 30, 1967  As of June 30, 1908

Number  Dollars  Number  Dollars  Number  Dollars

Northeast:
Applications recoived. 419 12,839,121 440 13,817,233 21 078,112
Applications approved 218 5, 587,357 229 6,050,932 11 463, 575
California:
Applications recel ved. 207 14,101, 242 280 15,773,449 22 1,582,207
Applications approved 164 6,802,940 178 7,282,283 14 479 337
Gulfand South Atlantic;
Applications received. 380 0,844 480 411 10,867, 48 22 1, 0‘23, 459
Applications approved 147 3,902,181 154 4 197 202 7 5, 071
Pacific Northwest:
Applications recelved. 306 8,384,167 437 9,330, 688 41 046, 421
lus%pplloat;lom; approved 237 4 725, 406 263 5,525,576 26 800, '100
Applications received. 431 5,407,683 462 6,503,011 31 1,035, 428
Eumthms approved 244 2, 784 893 201 3,187,016 17 403,023
Great Lakes:
Appllcatlons received. 49 530,332 50 540,332 1 10, 000
Hav {)pllcatlons approved 15 142, 920 15 142, 920 0 0
all
Applications received..... 23 301,070 24 429, 670 1 38, 600
Appl lcatlons approved_...... 16 205,008 15 208, 068 (4 0
Puerto Rlco
Appllcntlons reoeived..... - 1 2,000 1 2, 000 0 0
Applications approved.....ceaeeee-. 1 1,800 1 1,800 0 0
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C-4.—Authorized use of loan proceeds, percenlage by arca

[From beginning of program through fiscal year 1968]

Dobt Improve-  Other
payment ments

New England and Middle Atlantie____ ... o eoaas 43 56 01
South Atlantic and Gulf___. 50 49 [1)4
California_ - ...__.___._ 39 59 02
Pacilic Northwest 39 60 01
Qreat Lakes_ 38 62 0
Alaska oo - 25 76 0
Hawall and Yuerto Rico-.. oot ee . 46 50 04

B0 7 PN 40 59 01

C-5.—Loan applicalions received monthly, fiscal years 1957 'S

1057 1958 1060 1060 1061 1062 1963 1004 1085 *)66 1907 1008

Nuanber
9 15 8 19 [ 5 13 4 10 8
12 18 10 16 7 2 10 10 12 0
10 9 7 16 11 21 2 14 12 16
10 14 13 14 21 16 28 17




C—-6.—Amounts applied for monihly, fiscal years 1957-68

1957 1938 1959 1960 1961 1962 1963 1964 1965 1966

1967 1968

274,524 S23L,571  $830,182  $I34,106  $532,305  S141,780  S136,794 3346404 34,900
931,110 363,000 234,465 275072 297,614 223,021 11,718 213,015 223,249
607,851 385,517 465,610 176,781 438,773 117,243 233,864 544,554 150,752
204, 635 62,532 305,150 195005 145,443  132/107 243,298 199273 177,585
375,583 153,550 124,005 428,011 206,877 144,267 206,660 256,687 341 360
160,670 331,502 198,161 425,076 182,876 275,415 350,103 265,753 408, 475

5 5 68,100 1,087,030 272,845 707,009
305318 115000 354,425 665,798 195612 111670 1,001 800 48,970 529,390
862,325 185,060 693,063 692,766 300,050 110,470 194,515 133,085 338,107

336,888 189,871 226,542 426,453 321,433 102,661 830,562 124,500 163,115

642,025 185,869 1,003,874 877,990 86, 911 23,000 560,175 247,657 374, 803

224,652 201,980 343,372 216,160 262,927 132444 285,007 236,165 225,600

8462, 852 8322, 233
568, 317,585
809,886 1,269,709
425 580, 446

518, 516 376, 328

573,990 495, 363
559, 771 281, 450
51, 037 407, 480
229,128 340, 109
338,913 974, 852
119, 899 182, 672
320, 068 66,

5,445,904 2,668,071 5,328,046 4,718,050 4,059,254 1,501,178 5,240,655 2,803,938 3,724,525

5,191,285 5,614, 227

Fishing Vessel Construction Differential Subsidy Program

C-7.—Contracts executed each fiscal year

Fiscal year 1965 Fiscal year 1966 Fiscal year 1967 Fiscal year 1968

Cumulative totals

Dollars Number  Dollars Number Dollare Number Dollars
8

New England. 155, 613 7 1,001, 154 66, 937 1 458, 510
L1 o 47 2 1,703, 600 6 3,203,479
L R
Pacific Northwest. 1

S 0

Number Dollars

17 5,472,213
s 6, 909, 079
"""" 1777TTToT Bk

1 TR 1 155, 613 7 1,001, 154 11 8, 690, 122 7 5, 661, 989

26 15,598,877
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Fishing Vessel Mortgage and Loan Insurance Program
C—8.—Cumulative totals, fiscal years 1961 through 1968—totals, fiscal year 1968

Cumulative totals
Region Asof As of As of As of As of Asof As of As of Total fiscal
June 30, 1961 June 30,1962 June 30,1963 June 30,1964 June 30,1965 June30, 1966 June 30,1967  Jumne 30, 1068 year 1968

Northeast: No. Dollers No. Dollars No. Dollars No. Dollars No. Dollars No. Dollars No. Dollars No. Dollars No. Dollars

Applicationsreceived... 3 160,000 9 804,500 11 1,054,500 11 1,054,500 13 500 15 1,796,750 22 2,032,330 22 2,932,330 O 0
Csliprp'lim“ms approved.. 2 120,000 4 231,250 8 1’775, 365 8 775, 365 g t%& 928 11 1,367,178 15 1,916,678 16 2,271,678 1 355,000

fornia:

Applications received . - -oooeoenoeomn.e 1 557,000 1 557,000 1 557,000 2 1,262,000 2 1,262,000 12 8239375 12 8239375 O

Applications approved. .-cc.ceceomeeee- 1 557,000 1 557,000 1 557,000 2 1,262,000 2 1,262,000 10 7,560,825 11 8,641, 1 1,091,000
Gnlanm}iSugth Amﬁ:& 2 56,500 3 95060 458,740 33 1,384,090 49 806, 646 85 4,816,524 111 6,196,092 160 9,811,010 49 3 614,918

pplications received.. .. 5, 13 7 2, 5 ,
Pad%g%igrathmw?ppmed" 1 34,500 3 95,060 10 263,504 31 965, 119 43 1,962,969 66 3,002,169 94 4,584,250 134 7,432,410 40 2 848 151
west:

Applicationsreceived... 2 425000 4 000 6 1,827,500 7 1,846,250 8 181,250 13 2,127,375 15 2,558,625 17 3,038,625 2 480,000

Applications approved_. 1 75,000 3 gg,’o«s 4 1’507,546 5 526,26 & 1’52}5’,@6 8§ 635535 8 635535 12 L550,602 4 915 157

Applications received.. 3 B,774 5 7559 7 375896 7 375506 7 35506 O 0

Applications approved 3 54,774 4 64,774 6 364,774 6 364,774 6 364,774 0 0

76
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Appendix D—American Fisheries Advisory Committee
Membership, 1968
[Authorized by Act of July 1, 1954 (68 Stat. 876) ]

Chairman : Lestie L. GLAsGow, Assistant Seoretary of the Intorior for Fish and
Wildlife, Parks, and Marine Resouroes

Harry Heber Bell

Harry H. Bell & Sons, Inc.,

2001 Pass-a-Grille Way,

8t. Petersburg Beach, Fla. 83706
Samuel H. Bloom

Orocker & Winsor,

28 Fish Pler,

Boston, Mass. 02210
Gerald 1. Bolda

Bolda Fisheries, Inc.,

2810 North Richards Street,

Milwaukee, Wis. 58212
Lawrence 1. Olarke

Atlantic Processing Co.

Drawer 248,

Amagansett, Long Island, N.Y. 11930
Olifton D. Day, Manager

Sea Food Division,

Del Monte Corp.,

215 Fremont Street,

S8an Francisco, Calif. 94119
Ammon G, Dunton )

Dunton, McLeod & Simmons,

‘White Stone, Va. 22578
Jacob Dykstra, President

Point Judith Fishermen’s

Cooperative Association,

Point Judith, R.I. 02882
Arthur H, Frohman

L. H. Frohman & Sons, Inc.,

510 North Dearborn Street,

Chicago, I11. 60610
Jack Gorby

Food Division,

Westgate-California Corp.,

1995 Bay Front Street,

San Diego, Calif. 92101
Sigfryed Jaeger

12619 Corlise North,

Seattle, Wagh. 08188

Thomas D. MceGinnes, President
Virginia Seafoods, Inc,,
Irvington, Va. 22480

John Mehos
Liberty Corporations,

P.0O. Box 267,
Tth & Wharf,
Galveston, Tex. 77601

Roy Prewitt
American Fish Farmers Federation
P.O. Box 101,

Lonoke, Ark, 72086

Ralph A, Richards
A A, Richards & Co., Inc,,
Alabama State Docks,

P.O. Box 818,
Moblle, Ala. 36601

W. A. Ritter, President
Pan-Alaska Fisheries, Inc.,
1818 Westlake North,

Seattle, Wash, 98109

John J. Royal, Secretary-Treasurer
Fishermen & Allied Workers’ Union,
Local 88, IL.L.W.U.,

806 South Palos Verdes Street,
San Pedro, Oalif. 90781

Arthur O. Salasnek
Salasnek Fisheries, Inc.,
2140-80 Wilkins Street,
Detroit, Mich. 48207

John Salvador )

8. Satvador & Sons Oo.,
P.O. Box 462,

158 King Street,

St. Augustine, Fla. 82084

Theodore H. Shepard
Schulman-Shepard, Ine.,

944 International Trade Mart,
New Orleans, La. 70180

W. O. Smith
8104 Tongass Avenue,
Ketchikan, Alagka 99901

Rupert R. Bonner, Bxecutive Secretary
Bureau of Commercial Fisheries
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Appendix E—Organizations With Which the Bureau
Had Research and Development Contracts and

Grants in 1968

Organization

Alabama Department of Conservation______
Alabama, University of
Alaska Department of Fish and Game______
Alaska, University of.
American Samoa
Arizona Game and Fish Department....._-
Arkangas Game and Fish Commission_._-..
Auburn University.
Barkley and Dexter Laboratories, InCa. .-
Bears Bluff Laboratories
California Academy of Sciences_...—___ . _
California Department of Pish and Game—__
California, University of.
Colorado Game, Fish and Parks Department..
Columbia University
Connecticut Board of Fisheries and Game. .
Delaware Board of Game and Fish Com-

missioners
Delaware Commission of Shell Fisheries___
Delaware, University of
Esgex Marine Laboratory, InCa oo
BEsso Research and Engineering Coo_.oo____
Florida Board of Conservation_ . _______
Florida State University.
Florida, West, University of .o
FMC Corporation
Food Chemical and Research Laboratory,

Inc
Georgetown University
Georgia State Game and Fish Commission__
Georgia, University of.
Guam Division of Fish and Wildlife. ...
Harvard Univergity
Hawaii Department of Land and Natural

Resources
Hawalii, University of
Idaho Department of Iish and Game_.._____
Illinoig Department of Congervation.._____._
Indiana Division of Fish and Game_ ..
Inter-American Tropical Tuna Commission.
Iowa State Conservation Commission...—.—
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Principal location
Montgomery, Ala.
University, Ala.
Juneau, Alaska
College, Alaska
Pago Pago, American Samoa
Phoenix, Ariz.

Little Rock, Ark.
Auburn, Ala.
IMitchburg, Mass.
Wadmalaw Island, 8.C.
San Francisco, Calif.
Sacramento, Calif,
Berkeley, Calif.
Denver, Colo.
Palisades, N.Y.
Hartford, Conn.

Dover, Del.

Dover, Del.
Newark, Del.
Iossex, Conn.
Linden, N.J.
Tallahassee, Fla.
Tallahassee, Fla.
Pensacola, Fla.
Santa Clara, Calif.

Seattle, Wash,
‘Washington, D.C.
Atlanta, Ga.
Athens, Ga.
Agana, Guam
Cambridge, Mass,

Honolulu, Hawali
Honolulu, Hawali
Boise, Idaho
Springfield, 111
Indianapolis, Ind.
La Jolla, Calif.
Des Moines, Iowa
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Organization

Iowa State University.
Kansas Forestry, Fish and Game Commis-
sion
Kansas State University
Kentucky Department of Fish and Wildlife
Resources
Long Beach State College oo
Long Island University. .o
Louisiana State University. e cmoc e
Louisiana Wildlife and Fisheries Commis-
sion
Maine Department of Sea and Shore Fish-
OTieN o e
Maryland Department of Chesapeake Bay
Affairs
Maryland, University of
Massachusetts Department of Natural Re-
sources
Massachusetts Institute of Technology--—~
Massachusetts, University of - o=
Mercer County Community College. —wo——__
Miami, University of -

Michigan, Department of Natural Re-
sources
Michigan State University .o

Michigan, University of.
Minnesota Department of Conservation_.__
Mississippi Marine Conservation Commis-
slon
Mississippi State University. .. _.
Missouri Department of Conservation...___
Montana Fish and Game Department_.___
Nebraska Game, Forestation and Park Com-
mission
Nevada Fish and Game Commission_..___
New Hampshire Fish and Game Commis-
slon
New Jersey Department of Conservation...
New Mexico State Game Commission.__.__
New York Department of Conservation.___
North Carolina Department of Conserva-
tion and Development
North Carolina State University. . __.._____
North Carolina, University of ..
North Dakota Game and Fish Department._._
Northeastern University
Ocean Harvester, Inc
Ohio Division of Wildlife
Ohio State University
Oklahoma Department of Wildlife Conser-
vation

Prinoipal loogtion
Ames, Iowa

Pratt, Kans.
Manhattan, Kans,

Frankfort, Ky.
Long Beach, Calif,
Brooklyn, N.Y.
Baton Rouge, La.

New Orleans, La.
Augusta, Maine

Annapolis, Md.
College Park, Md.

Boston, Mass.
Cambridge, Mass.
Ambherst, Mass.
Trenton, N.J.
Miami, Fla.

Lansing, Mich.
Hast Iansing, Mich.
Ann Arbor, Mich.
St. Paul, Minn.

Biloxi, Miss.

State College, Miss,
Jefferson City, Mo,
Ielena, Mont.

Lincoln, Nebr,
Reno, Nev.

Concord, N.H.
Trenton, N.J.
Santa Fe, N. Mex.
Albany, N.Y.

Raleigh, N.C.
Raleigh, N.C.
Chapel Hill, N.C.
Bismarck, N. Dak,
Boston, Mass.

Los Angeles, Calif.
Columbus, Ohio
Columbus, Ohio

Oklahoma City, Okla.
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Organization

Oklahoma State University e
Oregon State Fish Commission o ___
Oregon State University
Oregon, University of
Pacific Salmon Inter-Agency Council...__
Pennsylvania Fish Commission .. __..__.
Puerto Rico Department of Agriculture....__
Rhode Island Department of Natural Re-
sources
Rhode Island, University of .. ________
Rutgers University
South Carolina Department of Wildlife Re-
sources
South Dakota Department of Fish, Game
and Parks
Tennessee Game and Fish Commission..___
Texas Department of Parks and Wildlife...
Texas, University of.
Trenton State College
Utah State Department of Fish and Game__
Vermont Fish and Game Department___.._.
Virgin Islands, Office of the Governor—.....
Virginia Commission of Fisheries. . .-
Virginia Institute of Marine Sclence......-
Virginia Polytechnic Institute .. ________
‘Washington Department of Fisheries._._._
‘Washington State University oo
Washington, University of
West Virginia Department of Natural Re-
sources
Wisconsin Department of Conservation...
‘Wisconsin, University of
‘Woods Hole Oceanographic Institution_.___
Wyoming Game and Fish Commission...____
Yale University.

BUREAU OF COMMERCIAL FISHERIES

Prinoipal looaiion

Stillwater, Okla.
Portland, Oreg.
Corvallls, Oreg.
Hugene, Oreg.
Portland, Oreg.
Harrisburg, Pa.
San Juan, P.R.

Providence, R.I.
Kingston, R.1.
New Brunswick, N.J.

Wadmalaw Island, S.C.

Pierre, 8. Dak.
Nashville, Tenn.
Austin, Tex.

Austin, Tex.
Trenton, N.J.

Sat Lake City, Utah
Montpelier, Vt.

S8t. Thomas, V.I.
Newport News, Va.
Gloucester Point, Va.
Blacksburg, Va.
Olymplia, Wash,
Pullman, Wash,
Seattle, Wash,

Charleston, W. Va.
Madison, Wis,
Madison, Wis,
‘Woods Hole, Mass.
Cheyenne, Wyo.
New Haven, Conn.



Appendix F—Budget for Fiscal Year 1969—Obligational Program

[In thousands of dollars]
Appropriations Other funds
Manage- Specisl Con- Federal Anadro- Adminis- Fishery General Fisher- Fish-
Function mentand foreign Con- struction aidre- mousand Payment tration promo- adminis- men’s ery ‘Trust Reim-
investiga- currency struc- of search and Great to of tion and trative pro- loan funds burse- Total
tionsof program tion fishing develop- Lakes Alaska Pribilof develop- expenses tective fund ments
resources vessels ment Islands ment fand !
Management. oo ceecmcnnn. BB e e mmm——mc——mmmm————————mm~ e mn e m—~am—————————— oo o oo oo 8 588
Marketing and technology........ 7,501 g1 —- 3,178 et 78 1,016 12664
12, 859 67 4,345 843 831 18 945
Research on fish migration
Fmgdﬂ:;d D S0 M S S 322 1,88
v mortgage
MSUrance. . o _eioecmeee. 48 - 43
Columbia River fishery
..................... 2, 604 438 ceeee 150 3,192
Gonsu-uctmn of fishery facilities. B e e ee e ——————— e amm e mmmmmmem—————— e e m—————————— e ——— 394
Construction of fishing vessels. 6,173 - 6173
General administrative services 520 765 .- --- 1,285
Aid to States and other
perators. — 5, 839 2,307 - e 8,148
Administration of Pribilof
Island 2856 oo e m e mcemm e mmmemnae 50 2,406
Fur seal research e mm e mme 28 e et et e e e 298
Payment to Alaska from
Pribilof Islands receipts. c——— B10 e ————————— . 310
e L rorective 130 120
Loans to fisheries. 4,314 oot 4,314
Total e e 25,136 158 832 6,173 5, 839 2,307 310 2,654 8,100 765 1130 4,314 1,631 2,377 60,726

© ! Supplemental appropriation proposed to begin this program.
©



Appendix G—Physical Properties

G-1.—Principal laboratories and installations, calendar year 1968

Location Type Principal use (ross
valuation ¢

Alaska;
Auke BaYocoee oo Biological Laboratory._...._..__. Biological research._ . ...veee.._ $436, 000
Gibson Cove... . Laboratory, office, and ware- Enforcemont and surveillance, 308,176
house. technology and biological

{ield stations, and exploratory
fishing and gear research,

Juneat. .o coeomeoeoa. Exploratory Fishing and Gear  Exploratory fishing and gear 2145, 000
Research Base, warehouse, research, vessel maintenance,
and shops.
. T echnological Laboratory........ Technological researeh. ... 195, 000
Fur seal processing facilities Manogement of Alaska fur seals_ 4,428, 000
and native villages,
California, LaJolla_._..__. Fishery-Oceanography Center._. Biological research. .. ... ...... 2, 600, 000
Connecticut, Milford...__. Biological Laboratory........... .._. 1, 316, 400
District of Columbia, Systematics Laboratory ®

U.8. National Museum.

Florida:
Gulf Breeze.. ..c.... Biological Laboratory.. ... cceeon.a. L [ S 62, 000
Miamio o L4 IR, Biologlcal research, statistics, 1, 500, 000
and market news roporting.
8t, Petersburg Beach. .o d0oouooomoo ol Biological researceh .o veeoooo..- 5, 700
Georgia:
BronswieK oo o eoaocua e ca@0i ool L L SO ®
8t. S8imons Island..._. Ex loratory Fishing and Gear Exploratory fishing and gear 5, 000
esearch Station. rosearc
Hawaii, Honolulu. ....... Biological Laboratory......_.... Biological rosearch, loans and 315, 000
rants, statistics.
Maine, Boothbay Harbor. ....d0o e omioeo. Blological research . ..........._. 289, 015
Maryland:
Beltsville ..o .o .. Processing Plant. ... __. Procetsslgg of fish protein con- ®
centrate,
College Park. .oeens Technological Laboratory....... Technological research, home 4134,110
economics,
03413 s D, Blological Laboratory........._. Biological research ... ..._._..... 207, 000
Massachusetts:
Gloucester..omeee-on-. Technological Laboratory....... Technological research, fishery 367, 680
produets inspection.
|0 N, Marine Products Irradiator. ... Research on irradiation of )
fishery products.
57 JO—— Exploratory I'ishing and Gear  Exploratory fishing and gear 65, 000
esearch Base, research,
W oods Hole Biological Laboratory.........__ Blologleal research ... _...._... 1,029, 000
Michigan, Ann Arbor...__ Biological Laboratory, Tech- Biological research, technologi- 2 1 441,173
nological Laboratory, Ex- cal rosearch, statistics, ex-
%loratory Fishing and Gear ploratory fishing and gear re-
esearch Base, Marketing search, market development.

Mississippi, Pascagoula. .- Ex loratory Fishing and Gear Exploratory fishing and gear re- 370, 000
esearch Base Techno 10%031 gearch, market development,
Laboratory, arketlng Office,  biologlcal and technological
research, market development.

North Carolina, Beaufort. Blological Laboratory, Statis- Biological research, statistics, 605, 000
tics Office, and Radloblo- and rescarch in radiobiology.
logical Laboratory.

Oregon, Portland_......._ Columbia River Fisherles Pro- Columbia River fisheries devel- ®)
gram Office, opment,

Texas, Galveston......... Biological Laboratory and Biologlcal research and statistics. 361, 000
Statistics Office

Washington, Beattle....... Blological Labomtory Techno- Blol é;lcul, technological, and 22, 204, 000
logical Laboratory ﬁxplora— science research, explora-
tory Fishing and Gear ory fishing and gear research,
Research Bage, Ploneer Pribilof Islands supply,
Laboratory, Marketing, dock fishery produets inspection,
and warehouse. market development,

1 Figures represent original acquisition or construction costs for owned property only,

2 Installatfons at this location are both owned and leased by Bureau of Commoercial Fisheries,

8 Installation not owned by Bureau of Commercial Fisheries. Includes property held under leases, coop-
erative agreements, and use permits,

4 Retained by Bureau of Commercinl Fisheries under agreement pending conveying to University of
Maryland pursuant to Public Law 89-22

8 Owned by Atomic Energy Commission and operated by Bureau of Commercial Fisherlos,
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G-2.—Miinor field rescarch stations, market news offices, cxploratory fishing stations,

market development offices, and stalistical offices, calendar year 1968

Location Typo Prineipal use QGross
valuation t
Alabama, Bayou Market Nows and Statistical ®)
LaBatro, Fiold Oflico.

Alaska:

Brooks Loke..owaoo.. Fiold Researeh Station. ... 44, 000

Juncou....._. Statistical 1Mield Oflice. ... _.. ®)

Karluk Lako. Tield Rnsonrch Station..oooo..n 27, 000

Kositsna Bay.o.oeonn oovwecOmmam ot e 12, 000

Little Port Walter. . __._do ____________________________ 158, 000

Olsen Bay....... PR 1 S , 000

8t, Paul Island., R« s O]

Traiftors Covenmmmmnaaone.- L& | N 8, 600

Arkansas:

KolS0m e caecccnnn Exploratory Fishing und Gear  Exploratory fishing and goar O]

Rosearch Station, regoarch,

Little Rock..oouoo.... Marketing Ofee. .o ion Marketing . .uovrcoeoaaao e [©)

Californin:

Los Angeles__.._...._. Inspecetion Offieo.. oo .. ... Inspoetion. .o ooeoooooiian (2;

San Franciseo. e ... Markoting and Inspection Muarketing, inspection. ... ....... ¢

ce.

Terminal Island_...._ Markot ing Office, T'echnological Technological rosoareh, fishory (?)

Laboratory, Murket News products inspection, market
and Statistics Oflico. news and statistics roporting.

TFlorida:

Apalachicolg oo ... Markot News and Statistical Market nows and statistics (3

Tield Offico. reporting.

Tort Myors. o .eovcemeemenn- d (?

Koy West_.__ _do do. [

St, Petersburg........ Mqhmy inspoction, Federal Fishery products inspoction, (%)

ald, loans and graunts, viver Foderal aid, loans and grants,
basin studies, and markoting, river basin studios. and
markaot development.
Toampao .. oo Market Nows and Statistical Markot news and statistics O]
T*ield Oflico. roporting.

Goorgin:

Atlanta.___ ... _.._. Markoting OMice. .. vueeonuoinn Markoting development. ... (?

Savannal . Statistical IMeld Oflic . Statistics roporting.. [

{ﬂgh(}, Boiso.. . T'leld Research Station...__.._.. River basin studies. ®)

nofs:

Chicago. . Murkoet News Oflice, Fishery Market nows reporting, (ighery Q)

Products Imp(-ction Ofilco. products inspeetion.
Do .. Marketing Offico o _ee ooooom MoarketIng. oo oo Q)

Louisiana:

Galiano. e . .oouoo... Statistical IMeld Oflico (3

Houma.__ S T S (@

Morgan City._ S L S (2

New Orleans.......... Markei Nows Oilico, Statistical ©

Teld Ofiice,
alne:

Portland.... . ...... Mol Of00ma e e oaeeen Btatistics, market news, on- O]
forcumont

Rockland.. ... .._..... [+ L U -« RPN (?

Wtﬁ;t Boothlmy Statistical I*ield Oftice. .. ... ... Btntistlcs ........................ @

arbol

Maryland, Bn]timoro ..... Market Nows Oflico, markoting . M;lrkoL news reporting, market- ®

g
Massachusotis: ’
Boston.__.___......._. Market Nows Oflico, markoting, Markot news ro)')orting, statls- ®
loans and grants. tics, blological and technotog-
ical resoarch, markoting,
fishery loans.

Gloucestor. oo, Pleld OfMICOm e ccicanae- Statistics, biological research, ()]
fishe ry products inspection,
enlorcomont.

Now Bodford. . uooeeoonmans (4 (s YR Statistics, biological research, ()
murkot nows reporting, on-
forcoment.

Provineotown......... Statisticul Fiold Offteeoan oo - Statisties, markot nows roport- ®
ing, enforcoment.

Michigan: )
Hamnmond Bay..__.__ Tlield Research Station.. ... Blologlenl researela o oo oaen.. *
Ludington.__._. J GOrmmmmmme (9
Marquetie., _..._. I do.... (?

Mimmsotu, St Paul.._ .. Marketing Offiee. . 72070000000 Markoting .- @

Mlgsh:sippl Oconn Statistical MMeld ONIEO~ o ooaee SL;LLlstics, markot nows roport- )

prings, ng

Missourd, 8t. Loui§..o-.._. Markoting and [nspection Mml\ut devolopment, tishery [C]

Oflices. produets Inspeot ion,

See footnotes nt end of table.
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G-2.—Mnor field research stations, markel news offices, exploratory fishing stations,
market development offices, and statistical offices, calendar year 1968—Continued

Location Type Principal use Gross
valuation t
New Jersey, Toms River. Btatistical Iield Office........... Btatistles ... (®)
New York:
Bayport. .o L AR L U T El)
New York City....... Market News Office, Market- Market news reporting, market- 3
ing, Fishery Products Inspec- ing, fishery products inspec-
oht tion Office. tion.
o:
Cleveland__........_. Marketing and Inspection Office. Market development, fishery [0
products inspection.
o Sandusky. - ceenvo-- Field Research Station.......... Biologlcal research. ...ooooono... (O]
regon:
Astoria. weeueuecoaaas Enforcement and fleld research  Enforcement of commercial (0]
stations . fisheries laws and regulatlons
and biological research,
Eugene._.c.ccovcmcnnn Field research station. .._....._. River basinstudies......._..._. ()
Portland._ o ooouoomemucanan [+ L Biological research.......ooeo... 23
Rhode Island:
Point Judith. . _...... Field Btation_ ... ___.._...._____ 2
WRrten - co e ccvsmen Statistical Field Office...... d éié
South Carolina, Charles- ... [ T, )
on.
%ennessee, Camden....... Btatistical Office. .o @)
'exas:
Aransas Pass......eo.. Market Nows and Btatistical @
Fleld Office,
Brownsville...o......- Statistical Field Office, Fishery Statistics, fishery products in- @
Products Inspection Office. spection.
Dallag. o rccceeeee Marketing Office.eoccurcncmcacaa Marketing. 2
Freeport... ... Btatistical Field Office.__....._. Btatistics... 2
Galveston. ... ... Market News and Statistics Market new 3
Field Offices. tics.
..... .- Btatistical Field Office_. .. Btatlstles ... (O]
- Field Research Station
- Market News Office.._ Market news reportin;

Btatistics.
do.

Biological research.. ... . %:g

........... Enforcement and inspection___.. Enforcement of commercial @)
fisherles laws and regulations
and inspection.

North Bonneville. ... Field Research Station....._.._. Biological research._ ..o ccoccenen 14, 000
Pasco. do. s £ TSN 3
Beattle.  camceeecencces Market News, Statistics, en- Market news and statistical 3
forcement, Tosn and grants, reporting, fishery loans,
marketing, Federal aid, and matketing, Federal aid to
reports, atntes, and report publica-
on,
Wisconsin, Ashland....... Field Research 8tation.......... Biological research . __._ocooco.on @)
1 Figures shown are orl acquisition or construction costs. Figures are not shown for the following:

2 Installation not owned by Bureau of Commercial Fisheries. Includes property held under leass, co-
operative ments, and use permits,

% Installations at this location are both owned and leased by Bureau of Commerical Fisheries.

4 Included in Pribilof Islands, appendix G-1,



REPORT FOR CALENDAR YEAR 1968

103

G-3.—Bureau of Commercial Fisherics vessel fleet, calendar year 1968

Length Year Costor Main

Name of vessel Home port (feet)  bullt estimated engine Mission
value (horse-
power)

Pribilof....._... Beattle, Wash..... 222 1958  $2, 201,000 1,400 Transportation of supplies
and personnel to the
Pribllof Islands fur seal
stations,

Miller Freeman. ..... [ [ TN 214 1967 8,371,000 2,150 High-seas salmon investi-
gations and oceanog-

Albatross IV.... Woods Hole, Mass.. 187 1962 2,000,000 1,100 li‘lsher¥l and blological re-

studies; ocean
gra hio studles in Atlantic
Geo, B, Kelez.. Seattle, Wash._.... 176 1944 927, 000 1,000 ngh-seas salmon investi-
gatil(]ms and oceanog-
phny.
David Starr 8an Diego, Calif.. 171 19656 2,000,000 800 Oceanography; sardine
Jordan, ecology, studtes on blology
of g&her commerofal
8p
Oregon IL..___.. cafoula Miss_ . 170 1067 2, 400, 000 1,600 Exploratory fishing,
Townsend uly, iInwaﬂ. 158 1968 1,800,000 800 Pacific oceanography; tuna
Cromwell. biology, behav or, an
distribution,

Delaware II.... Gloucester, Mass.. 166 1068 1,400,000 1,000 Exploratory fishing and
biologi atudies on the
groundfishes and sea
soallops, gear research,

Undaunted..... Miami, Fla........ 143 1944 1, 000, 000 1,850 Investigations of tropical
Atlantic fishery.

Geronimo.... Galveston, Tex... 143 1044 1,000,000 1, 860 Flsher);l oceanographic re-
search,

Charles H., Honolulu, Hawail. 123 1952 400, 000 500 Pacific oceanography ; tuna

Gilbert. biology, behavior, and
distribution.

Oregon._...... 8t. 8imons Island, 100 1950 300, 000 600 Ex lorntory fishing for

Ga. g tuna, and other
poten fally commeroial
specles; gear research,

John N, Cobb.. Seattle, Wash..... 93 1050 285, 000 500 Explomtory fishing for
pelaglo and bottomfish,

imp, and crabs; gear

MurreIT. .___.. Juneau, Alaska.. . 86 1043 64, 000 115 t(tsmphm studies in

waters of South-
enst.em Alaska with
limited use for servicing
shore {acllities.

John R. ... (s {1 T, 86 1650 180, 000 320 Bottom surveys for halibut;

Manning. patrol work; observations
on forelgn ﬂshing aotivities
in Bering Sea.

G%Jrse r1&;[. Pascagoula, Miss. . 78 1956 94, 000 210 Gear research,

OWers,

Kaho..___... --- Baugatuck, Mich__ 65 1961 118, 000 300 Exploratory fishing and

gs ear rosearch on Industrial

hes, chubs, alewives,
sheepshead, gizzard shad,
and smelt,

Rorqual........ Boothbay Harbor, 64 1041 187, 000 280 Gear resoarch and inshore

Maine, olxlplomtlon on herring and
8| sh.

Miss Behavior.. San Dicgo, Calif_. 63 1943 120, 000 760 Bonar and acoustical systems
evaluation; J;em' research,

Clsoo. oo Saugatuock, Mioh.... 60 1950 80, 000 176 Research on deepwater fish

geoles, their distribution,
dmce, and eoology;
limnolog g

Heron......._.. Juneau, Alaska.... 58 1040 19, 000 185 Salmon and herring re-

Bisoowet. ... . Ashland, Wis. _..... 87 1046 95, 000 147 Resoarch on deepwater fish
agooles, thelr distribution,
abunc (}moe, and ecology;

0f

Shang Wheeler.. Milford, Conn..... 50 1951 46, 000 140 Bhellfish msearoh, oystor
and clam propagation;

predator control,
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G-3.—Bureau of Commercial Fisheries vessel fleel, calendar year 1968—Continued

Tength Year  Costor Main

Name of vessel Home port (feet) built estimated ongine Mission
value (horse-
power)

Alosa. oo Oxford, Md..._.... 48 1941 6, 500 82 Shellfish research; oyster
propagation and disease
studies,

Hiodon_....._.. Mobridge, 8. Dak.. 46 1065 24, 000 100 Reseugch on reservoir flsh
speclos.

Musky II._..... Sandusky, Ohlo.... 45 1960 30, 000 166 Studles on warmwater fishes
of Lake Erie; limnology;
pollution studies.

J-3486_ e Beaufort, N.C.... 43 1942 28,000 .. ... Research on shellfish,
striped bass, and other
coastal s pocfes, collection
of sample for radioblo-
logical studies.

Kingfish_._..... St].}l’eterslgilrg 43 1954 25, 000 150 Estuarine investigations,

eac) .

Phalarope IT..._. 1‘5(]3)othll)vz}:yi Har- 40 1932 8,000 226 Clam and herring studies.

or, Maine.

Bockeye.....--.. KKIIE 'Slglmon, 40 1946 11,000 176 Salmon resoarch work.

aska.

Naney. .omeeeaee Beaufort, N.C_.._ 40 1950 8, 500 110 Research on shellfish,

striped bass, and other
coastal specles, colloction
of sample for radioblo-
logical studioes.




Appendix H—Fish and Wildlife Service Publication
Series and a 1968 List of Publications by
Bureau Personnel

The regular, established series of the IMish and Wildlife Service in which BCF
publications appear are:

I'ishery Bulletin—~—Technical reports on scientific investigations of fishery biol-
ogy. 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 I'ish 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 : in volume 63 the articles are
bound together In a gingle issue of the Bulletin ingtend of being issued only as
individual papers. Tweniy-nine papers (566 pp.) were published in 19G8. Two
papers (53 pp.) are in volume 66, No. 2, 10 papers (169 pp.) in volume 66, No. 8,
nine papers (181 pp.) in volume 67, No. 1, and cight papers (163 pp.) in volume
67, No. 2. Bulletins are distributed free to libravies, resenrch ingtitutions, scien-
tists, and State agencies. Some Bulleting are for sale by the Superintendent of
Documents, U.8. Government Printing Office, Washington, D.C. 20402,

Fishery Industrial Rescarch.—Technical reports dealing with scientifle investl-
gations of fishery technology, economics, exploratory fishing, and gear research.
T'welve papers (184 pp.) were published in 1968, Three papers (86 pp.) are in
volume 4, No. 2, three¢ papers (23 pp.) in volume 4, No. 3, four papers (82 pp.)
in volume 4, No. 4, and two papers (43 pp.) in volume 4, No. 5. They are dis-
tributed free to the fishing industry, libraries, scientists, and technologists.

Special Scientific Report—Iisherics.—Preliminary or progress reports and
reports on scientific investigations of restricted scope. Istablished as Special
Scientific Reports in 1940, Nos. 1 to 67 were issued from that date to 1949, when
the new series, Special Scientific Report—Itisheries, with new serial numbering,
was started. Dighteen of these reports (401 pp.) were published in 1968. They
are distributed free to biologists, cooperators, and libraries. They also are dis-
tributed free on individual requests.

Fishery Leaflet.—Popular information on fishery subjects intended primarily
for use in correspondence. Eleven leaflets (137 pp.) were published in 1968. They
are distributed free to biologists, cooperators, and libraries. They also are dis-
tributed free on individual requests.

Ofreular.—Popular and semitechnical publications of general and reglonal
interest intended to aid conservation and management. Twenty-six Circulars
(884 pp.) were published in 1968. They are distributed free to biologists, coop-
erators, and libraries, They also are distributed free on individual requests.

Date Report—Reports that include compilations of unanalyzed or partially
analyzed data collected during biological, limnological, or oceanographic investi-
gations. The reports were originally printed as 8- by 5-inch microfiche, each of
which has up to 40 pages of material, In June 1965, BOY began using the 4- by 8-
inch size of microfiche, which holds up to 70 pages. The pages are reduced to
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one-eighteenth normal size ; consequently, they can be read only through a micro-
scope, microfiche “reader,” or any similar device for enlarging. The Data Report
series is the first Government microfiche series to be used for primary publication
of sclentific 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 Hsts,
the cost of printing and malling 18 only about one-tenth as much. Data Reports
23, 24, 25, 26, 27, 28, 29, and 30 (866 pp., 15 microfiches) were issued in 1968.
They are distributed free to a restricted mailing list of laboratories, libraries,
State fishery agencies, research institutions, and research scientists. [Hard (full-
size) copy is available for purchase at the U.8. Department of Commerce, Clear-
inghouse for Federal Scientific and Technical Information, Springfleld, Va.
22151.1

Commercial Fisheries Absiracts.—A monthly abstract of world literature
(chiefly English language) on fishery techmology. Volume 21 in 1968 had 12
issues (848 pp.). They have free but limited distribution.

Oommercial Fisheries Review.—A monthly periodical which features articles
on BCOF research and operations and trends and developments in the domestic
and foreign fisheries. Volume 30 in 1968 had 12 issues (952 pp.). They are for
sale by the Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20402. Subscription price is $6.560 a year, $2 additional for
foreign mailing, single copies 60 cents each. Index for volume 29 (1967) of the
Commercial Figsheries Review was issued also (46 pp.).

Btatistical Digest.—Annual statistics with detalled tabulations relating to
fishery production, manufacture, and commerce. These succeeded the Administra-
tive Report series. One digest (681 pp.) was published in 1968. Digests are for
sale by the Superintendent of Documents, U.8. Government Printing Office,
Washington, D.C. 20402 ; some are distributed free to a limited mailing tst.

Ourrent Fishery Btatistice—Current statistical information on fishery pro-
duction, manufacture, and domestic or foreign trade; issued monthly, quarterly,
or annually by States, regions or larger areas, In 1968, the Branch of Fishery
Statistics issued 248 Current Fishery Btatistical publications totaling 1,886
pages. In addition, considerable data were supplied to BCH's Branch of Market
News for release In its Fishery Products Reports. The Ourrent Fishery Statls-
tieal publications are sent to private and Government industries in the United
States, foreign industries, and U.8. embassies.

Fishery Products Report—Daily (b times a week), monthly, and annual data
on landings, receipts, supplies, prices, imports, and movements of fish and fish
products in local areas; market conditions; and fishery developments in the
United States and forelgn countries. Special Market News reports showing
statistical data and trends also are issued intermittently. S8even Market News
Service fleld offices prepare and malil these free reports. During 1968, the 1,672
dally reports totaled 5,844 pages; the 84 monthly and 7 annual reports, 6568
pages ; and the §8 supplementary reports, 280 pages.

Current Hconomic Analysis—Reports on bprices, landings, production of
processed products, imports, exports, and inventories, These reports deal with
probable market conditions and price movements in the future and are designed
to help industry personnel make decisions on short-run and intermediate produc-
tion, distribution, and pricing. They also assist personnel in fishery-related
industries and Government to plan and make decisions in their areas of interest
or regponsibility. In 1968, four 1ssues of the Current Economic Analysis 88 to 811
(Shellfish Situation and Outlook) (156 pp.), two 1ssues of the Current Economic
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Analysis '8 and F4 (Food Fish Situation & Outlook) (157 pp.), and three issues
of the Current Heconomic Analysis I1, 12, and I3 (Industrial Fishery Products
Situation & Outlook) (125 pp.) were published. About 6,000 copies of the Shell-
fish Situation and Outlook and Food Fish Situation & Outlook are distributed
in all 50 States and some 70 countries. About 2,000 copies of the Industrial
Fishery Products Situation & Outlook are mailed to industry and Government
personnel.

An “Index of Prices Received by Fishermen” is computed monthly. This is
one of the few records available to give some idea of the economic wellbeing of
commercial fishermen.

Pishery Market Development Series.—This series, established in 19668 to
replace the Test Kitchen Series, contains popular educational publications on
care, preparation, purchage, and nutrition of fishery products. These publica-
tions are for sale by the Superintendent of Documents, U.S. Government Printing
Office, Washington, D.C. 20402. During 1968, three publications (74 pp.) were
published.

Miscellaneous paper.—One miscellaneous paper, totaling 149 pages, was issued.
It is the “Report of the Bureau of Commercial Iisheries for the calendar year
1966.” BCHF's annual reports are distributed free to blologists, cooperators, and
libraries on individual requests.

A detailed list of publications of BOF and its personnel or contractors or
collaborators during 1968 follows. The articles are listed by authors.

Publications !

AOKERMAN, GARY, and MARvVIN F. Boussu.
A floating trap net for use in reservoirs. Commer. Fish. Rev. 80(12) : 62~
64.
AHBHLSTROM, BLBERT H.
An evaluation of the fishery resources available to California fishermen. In
De Witt Gilbert (editor), The future of the fishing industry of the United
States, pp. 65-80. Univ. Wash., Publ. Fish., New Ser, 4.
What might be gained from an oceanwide survey of fish eggs and larvae in
various seasons. Calif. Coop. Oceanic Fish. Invest., Rep. 12: 6487,
ALDRIOH, DAvID V., CARL B, Woop, and KENNETH N. BAXTER.
An ecological interpretation of low temperature responses in Penaeus
aztecus and P. setiferus postlarvae. Bull. Mar. Sci. 18: 61-71.
ALVERSON, DAYTON L.
FAO study tour in USSR. Commer. Fish. Rev. 30(1) : 85-40.
Fishery resources in the Northeastern Pacific Ocean. In De Witt Gilbert
(editor), The future of the fishing industry of the United States, pp. 86-
101. Unlv. Wash., Publ. Figh., New Ser. 4.
AMPOLA, VINCENT G., and LoUis J. RONSIVALLY.
Hffect of special handling of haddock on the postirradiation shelf life of
haddock fillets. U.S8. Fish Wildl. Serv., Fish. Ind. Res. 4: 109-111. -
ANDERSON, MARGARET L., and ErINOR M. RAVESI.
Relation between protein extractability and free fatty acid production in
cod muscle aged in ice. J. Fish. Res. Bd. Can, 25: 2059-2069.

1 This Ust doea not include Commencial Bisheries Abatracts, Current Fishery Statistics,
mdglCommercdml Pisheries Review, except a few articles for which the authors’ names
are glven,
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ANDERSON, WiLLIAM W.

Fishes taken during shrimp trawling along the south Atlantic Coast of the
United States, 1931-85. U.8. Fish Wildl. Serv., Spec. Sci. Rep. Fish 570,
iv 4 60 pp.

Issues and programs . . . Bureau of Commercial Fisheries, Department of
the Interior. Research and marine resources, Gulf of Mexico Investiga-
tions, Issues and programs 1. Gulf Universities Research Corporation,
Publ. 107, pp. 1-3.

AnprEWws, JAY D.

Oyster mortality studies in Virginia. VII. Review of epizootiology and origin

of Minchinia nelsoni. Proc. Nat. Shellfish. Ass, 58 : 23-36.
ANGELOVICQ, J. W, and D. W. EINGEL,

Interaction of gamma irradiation and salinity on respiration of brine shrimp

(Artemio saline) nauplii. Radiat, Res. 35 : 102-108.
ANTHONY, VAUGHN C., and H. C. BoyAR.

Comparison of meristic characters of adult Atlantic herring from the Gulf
of Maine and adjacent waters. Int, Comm. Northwest Atl. Fish., Res. Bull.
5: 91-98.

ABMBTRONG, REED 8., and JoHN R. GRADY.

The late-summer waters of the Gulf of Mexico. Commer. Iish. Rev. 30(8-9) :

56-60.
Bapcer, ALsToN C.

Oyster research in South Carolina. In Thomas L. Linton (editor), Proceed-
ings of the oyster culture workshop, July 11-13, 1967, pp. 67-68. Ga. Game
Fish Comm., Mar. Fish. Div., Contrib. 6.

BARKLEY, RICHARD A,

Domesticating the sea: prospects and problems. Hawailan Sugar Technol.,
1967 Rep., pp. 179-187.

Oceanographic atlas of the Pacific Ocean. Univ. Hawaii Press, Honolulu,
20 pp.

The Kuroshio-Oyashio front : a system of near-stationary vortices. [Abstract.]
In John C. Marr (editor), Report of the Symposium on the Cooperative
Study of the Kuroshio and Adjacent Regions (CSK) (April 29 to May 2,
1968), Honolulu, Hawali, Report and Abstracts of Papers, FAO Fish. Rep.
63: 22,

The Kuroshio-Oyashio front as a2 compound vortex street. J. Mar. Res. 26:
83-104.

BArNETT, H., and R. W, NELSON.

Using the Cotlove titrator for measuring chloride in marine products. Food

Technol, 22(6) : 189-141.
Barry, BH. J.

Fish meal prices—New Orleans, La., 1957-1967. U.8. Fish Wildl. Serv., Bur.
Commer. Fish., New Orleans Market News Serv., 4 pp.

Gulf fisheries (selected areas)—1967. U.S. Figh Wildl. Serv., Bur. Commer.
Tish., New Orleans Market News Serv., 47 pp.

Gulf of Mexico monthly landings, ex-vessel prices, cold-storage holdings, and
imports of shrimp (1968). Twelve issues, January to December, total 12 pp.
U.8. Fish Wildl. Serv., Bur. Commer. Fish,, New Orleans Market News
Serv.

List of primary receivers of imported fishery produets at Miami, ¥la., 1968
(revised). U.8. Fish Wildl. Serv., Bur. Commer. Figh., New Orleans Market
News Serv., 6 pp.
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BArTH, GLENN R.

An economic study of the processing and marketing of Montana commercial

fisheries products. Univ. Mont., School Bus. Admin., v 4 99 pp.
BartLerr, MARTIN R., and RicEARD L. HAEDRIOH.

Neuston nets and south Atlantic larval blue marlin (Makaira nigricans).
Copeia 1968 : 469-474.

BaYLEY, SUZANNE, HARVEY RARIN, and CHARLES H, SOUTHWIOK.

Recent decline in the distribution and abundance of Hurasian milfoil in
Chesapeake Bay. Chesapeake Sci. 9: 178-181.

BEckER, C. DALE, and GILBERT PAULEY.

An ovarian parasite (Protista Incertae Sedis) from the Pacific oyster,

Orassosirea gigas. J. Invertebr. Pathol. 12 : 425-437.
BeLL, FREDERICK W.

Hconomic and institutional factors affecting the demand for {ish and shellfish.
In De Witt Gilbert (editor), The future of the ishing industry of the
United States, pp. 185-100. Univ. Wash., Publ. Fish., New Ser. 4.

The Pope and the price of fish. Amer, Econ. Rev. 58: 1346-1350.

BeLL, F. HEWARD,

Hastern Pacific halibut fishery, 1888-1966. U.S. Fish Wildl. Serv., Fish. Leafl.
602, iii 4 8 pp.

BENTLEY, WALLACE W, and HowaRrp L. RAYMOND,

Collection of juvenile salmonids from turbine intake gatewells of major dams
in the Columbia River system. Trans, Amer. Fish. Soc. 97: 124-1286.

BeEN YaMI, M'NAKHEM, and Rocer E. GREEN.

Designing an improved California tuna purse seine. U.S. Fish Wildl. Serv.,

Fish, Ind. Res. 4: 183-207.
Berry, I'REDERICK H.

A new species of carangid fish (Decaptcrus tabl) from the western Atlantic.
Contrib. Mar. Sel. 13: 145-167.

Berry, FrepErick H., and PETER J. P, WHITEHEAD,

A new specics of sardine (Sardinella, Clupeidae) from the Marquesas Islands.
Proc. Biol. Soc. Wagh. 81: 200-221,

Biiry, THOMAS J.
Processing. The Catfish Farmer 1: 14, 23-24,
BiornN, T. C., D. R. CrapDOCK, and D. R. CoRLEY,

Migration and survival of Redfish Lake, Idaho, sockeye salmon, Oncor-

hynchus nerka. Trans. Amer. Fish. Soc. 97: 360-373.
BLAOKBURN, MAURIOE.

Micronekton of the eastern tropical Pacific Ocean: family composition, dis-
tribution, abundance, and relations to tuna. U.S. Fish Wildl, Serv., Fish,
Bull. 67: 71-115.

BLAUFUSS, LAWRENCE GENE.

Commercial markets for North Dakota fish. Thesis submitted to the Faculty
of the North Dakota State University in partial fulfillment of the require-
ments for the degree of Master of Science. ix +4 132 pp.

Boss, KENNETH J.

The subfamily Tellininae in the western Atlantic: the genera Tellina (Part

I1) and Tellidora. Johnsonia 4(46) : 278-344.
Bovag, H. C.

Age, length, and gonadal stages of herring from Georges Bank and the Gulf

of Maine. Int. Comm. Northwest Atl. Fish,, Res. Bull. 5: 49-6L
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Brook, VErNoON E., and RrcHARD N. UCHIDA.

Some operational aspects of the Hawaiian live-bait fishery for skipjack tuna
(Katsuwonus pelamig). U.8. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 574,
iii 4 9 pp.

Brooxe, RicHARD O., JogsepH M. MENDELSOHN, and Freperick J. Kina.

Significance of dlmethyl sulfide to the odor of clam meats. In K. O. Herz
(editor), Proceedings of the Institute of ¥ood Technologists, 28th Annual
Meeting, Philadelphia, Pa., May 19-24, 1988, pp. 97-98.

Significance of dimethyl sulfide to the odor of soft-shell clams. J. Fish. Res.
Bd. Can. 25 : 2453-2460.

BrowN, EpwaRrD H., J&.

Population characterigtics and physical condition of alewives, 4lose pseudo-
harengus, in a massive dieoff in Lake Michigan, 1967. Great Lakes Fish.
Comm., Tech. Rep. 13, 20 pp.

Bruoks, JoEN T., MERTON C. INGEAM, and THOMAS D. LEMING.

Oceanic conditions in the northwestern Gulf of Guinea, 14 to 30 March 1965
(part of Geronimo cruise 5), U.8. Fish Wildl. Serv., Data Rep. 27, i 4 48
pp. on 1 microfiche,

BRUOKS, JOHN T., MERTON C. INGHAM, and THoOMAS D. LEMING.

Oceanic conditions off Sierra Leone, 10 February to 2 March 1965 (part of
Geronimo cruise 5). U.S. Fish Wildl. Serv., Data Rep. 28, i 4 43 pp. on
1 microfiche.

Buriis, HARVEY R., J&.

A program to develop aerial photo technology for assessment of surface fish
schools. Proceedings of the Gulf and Caribbean Fisheries Institute, 20th
Annual Session, 8an Juan, Puerto Rico, November 1967, pp. 40-48.

BuLris, HARVEY R., JB., and JAMES S, CARPENTER,

Latent fishery resources of the central west Atlantic region. In De Witt
Gilbert (editor), The future of the fishing industry of the United States,
pp. 61-64, Univ. Wash., Publ. Fish., New Ser. 4.

BureAU oF COMMEROIAL FISHERIES,

An action program to demonstrate the feasibility of introducing new tech-
niques in the Lake S8uperior commercial fishing industry. Prepared for the
U.8. Dep. Commer., Tech. Assistance Proj. 1088, vi - 97 pp.

Available leaflets on fisheries. U.8. Fish Wildl. Serv., Fish. Leafl. 613, 5 pp.

Bureau of Commercial Fisheries Blological Laboratory, Galveston, Texas.
U.8. Fish Wildl. Serv., Circ. 807, 8 pp.

Bureau of Commercial Fisheries Biological Laboratory, Honolulu, Hawali.
U.8. Fish Wildl. Serv., Clirc. 306, 8 pp.

Bureau of Commercial Fisheries Fishery-Oceanography Center, La Jolla,
California. U.8. Fish Wildl. Serv., Circ. 202, 8 pp.

Bureau of Commercial Fisheries Fishery-Oceanography Center, La Jolla,
COalifornia, fiscal year 1968. U.8. Fish Wildl. Serv., Cire. 803, v 4 82 pp.

Commercial fisheries Federal ald to States. U.8. Fish Wildl. Serv., Cire. 2886,
85 pp.

Common sense fish cookery. U.8. Fish Wildl, Serv., Fish. Mkt. Develop. Ser.
13, 86 pp.

Fish and Wildlife Act of 1956, as amended (an excerpt from Title 16 of the
United States Code). U.8. Fish WildL Serv., Circ. 804,1 4+ 11 pp.

Fishery motion pictures (list). U.8. Fish WildlL Serv., Fish. Leafl. 621, 26 pp.
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BurgAU oF CoMMEROIAL FisHERIES—Continued

Flavor of Maine. U.8. Fish Wildl. Serv., Fish. Mkt. Develop. Ser. 11, 18 pp.
[Available from Superintendent of Documents, U.8. Government Printing
Office, Washington, D.C, 20402 ; price 45 cents.]

List of Fishery Leafiets of the U.8., Fish and Wildlife Service. U.8. Fish
‘Wildl. Serv., Fish, Leafl. 615, 80 pp.

Report of the Bureau of Commercial Fisheries for the calendar year 1966,
viil 4 141 pp.

Time for seafood. U.S8. Fish Wildl., Serv., Fish. Mkt. Develop. Ser. 12, 19 pp.
[Available from Superintendent of Documents, U.S. Government Printing
Office, Washington, D.C. 20402 ; price 45 cents.]

Tropical Atlantic Biological Laboratory, Miami, Florida. U.8. Fish Wildl.
Serv., Cire. 305, 8 pp.

BUREAU oF COMMEROIAL FISHERIES, BIOLOGICAL LABORATORY, BeEAUFrORT, N.C.

Report of the Bureau of Commercial Fisheries Biological Laboratory, Beau-
fort, N.C., for the fiscal year ending June 30, 1967. U.S. Fish Wildl. Serv.,
Olre. 287, 1i1 4- 22 pp.

BUREAU oF COMMEROIAL FISHERIES, BIOLOGIOAL LLABORATORY, GALVESTON, TEX.

Report of the Bureau of Commercial Fisheries Biological Laboratory,
Galveston, Texas, fiscal year 1867. U.S. Fish Wildl. Berv.,, Oire. 205,
iv - 85 pp.

BUREAU oF COMMEROIAL FISHERIES, BIOLOGIOAL LABORATORY, ST. PETERSBURG
BeAOH, FLA.

Report of the Bureau of Commercial Fisheries Biological Laboratory, St.
Petersburg Beach, Florida, fiscal year 1967. U.8. Fish Wildl. Serv., Cire.
200, i1 4 17 pp.

BUREAU OF COMMERCIAL FISHERIES, BoSTON MARKET NEWS SERVIOE.

New Hngland fisheries monthly summary (19868). Twelve issues, January to
December, total 98 pp.

BUREAU OF COMMERCIAL FISHERIES, BRANOH OF CURRENT HOONOMIC ANALYSIS.

Food fish situation & outlook. U.S. Fish Wildl. Serv., Curr. Hcon. Anal. F8,
110 pp.

Food fish situation & outlook. U.S. Fish Wildl. Serv., Curr. Bcon. Anal. F4,
47 pp.

Historical statistics (prices received by fishermen). U.S. Fish Wildl. Serv.,
Curr. Fish. Statist. 4657, H.8. No. 12, 26 pp.

Industrial fishery products situation & outlook. U.8. Fish Wildl. Serv., Curr.
Beon. Anal. 11, 40 pp.

Industrial fishery products situation & outlook. U.S. Fish Wildl. Serv., Curr.
Hcon, Anal. 12, 39 pp.

Industrial fishery products situation & outlook. U.8. Fish Wildl. Serv., Curr.
Hecon. Anal. 13, 47 pp.

Shellfish situation and outlook. U.8. Fish WildL 8erv., Curr. Hcon, Anal. 88,
47 pp.

Shellfish situation & outlook. U.8. Fish Wildl. Serv., Curr. Hcon. Anal
89, 89 pp.

Shellfish situation & outlook. U.8. Fish Wildl. Serv.,, Curr. Econ. Anal.
810, 85 pp.

Shellfish situation & outlook. U.8. Fish Wildl. Serv., Curr. Hcon. Anal
811, 35 pp.
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BUREAU OF COMMERCIAL FISHERIES, BnAivon OF BXPLORATORY I'ISHING.

Partial list of fishing boat builders. U.S. I'ish Wildl. Serv., Fish. Leafl. 618,
iii 4+ 12 pp.

BUREAU oF COMMERCIAL FISHERIES, BRANCH OF FEDERAL AID.

Bureau of Commercial Figheries Federal Aid Program. U.8. Fish Wildl
Serv., Cire. 293, iv + 122 pp.

BURpAU OF COMMEROIAL FISHERIES, BRANCH orF I'ormigN TrApE AND IcoNoMmIo
SERVICES,

List of fishermen’s and fish shore workers’ unions in the United States, 1968.
U.8. Fish Wildl. Serv., Fish. Leafl. 620, v 4 12 pp.

Bureav o COMMERCIAL FISHERIES, RADIOBIOLOGICAL LABORATORY, BEAUFORT, N.C.

Annual report of the Bureau of Commercial Fisheries Radiobiological Labora-
tory, Beaufort, N.C., for the fiscal year ending June 30, 1967, U.S. Fish
Wildl. Serv., Circ. 289, iii 4 45 pp.

Research facilities of the Radiobiological Laboratory, Bureau of Com-
mercial Fisheries, Beaufort, North Carolina, U.S. Fish Wildl. Serv., Circ.
208, iii 4 17 pp.

BUREAU OF COMMERCIAL FISHERIES, SAN I’EDRO (TERMINAL I8LAND) MARKET NEWS
SERVICE.

California fishery market news monthly summary (1968). Ten issues,
January to October, total 186 pp.

BUREAU OF COMMERCIAL FISHERIES, SEATTLE MARKET NEWS SIRVICE.

‘Washington and Alaska receipts and landings of fishery products for selected
areas and fisheries (1968). Twelve issues, January to December, total 109
pp.

BUREAU OF COMMERCIAL KI18HERIES, TECHNOLOGICAL LABORATORY, GLOUCESTER,
Mass.

Improving and expanding the distribution of fresh (unfrozen) seafoods by

means of insulated containers. Commer. I'ish. Rev. 80(3) : 3042,
BurNErT, J. W., J. H. STONE, L. H., PIERrCE, JR., D. G. CARGo, Il. C. LAYNE, and
J. 8. SurToN.

A physical and chemical study of sea nettle nematocysts and their toxin,

J. Invest. Derm. 51 : 330-336.
BUTLER, PHILIP A.

Pesticide residues in estuarine mollusks. Proceedings of the National Sym-
posium on Estuarine Pollution, Stanford University, Stanford, Calif., Au-
gust 23 to 25, 1967, pp. 107-121.

Pesticides in the estuary. In John D. Newsom (editor), Proceedings of the
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