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PREFACE

The United States, for generations a leader among the fishing nations of the
world, has during recent years slipped from second place to fifth in the harvest of the
resources of the sea, Not only do Japan, Russia, and Red China now catch more fish than
the United States, but so does Peru, a relative newcomer to the world fisheries scene.

Fishing has been an important activity in this country for nearly three and a
half centuries, From the time in the early 1600's when the first colonists fled England
for America in the tiny, sail-powered Mayflower to the present day, fishing--first for
food and later for both food and industrial products--has been a traditional American
occupation, and the industry based upon this way of life has over the years made signifi-
cant contributions to the Nation's health and economy,

But times are changing, and while the commercial fishing industry in the
United States is still a billion-dollar-a-year business, it faces serious problems on
many fronts, Markets are being lost to imports, some ocean resources historically fished
only by Americans are being exploited by other nations, and the industry, with a few ex-
ceptions, is failing to keep pace technologically with its competitors.

The United States cannot afford a continuing decline in its commercial fishing
industry. More than half a million people depend on this industry for their livelihood. It
supplies over a million tons of food each year for our population, and in a variety that can
be matched by no other protein-rich commodity, The industry contributes substantially
to the Nation's transportation system, It helps to keep the shipyards busy, is important
to container and packaging manufacturers, and provides this country with a reserve of
trained mariners in the event of a national emergency. Beyond this, the oceans of the
world are a vast storehouse of renewable food and industrial resources that can con-
tribute substantially to the diets and economies not only of our own people but also to
those of the rest of the world, With our own population expected to increase by nearly 75
million in the next 20 years, the time may soon be at hand when the United States will
have to look to the sea for more of its food supply.

President Kennedy emphasized this point when he said that "the sea around
us represents one of our most important but least understood and almost wholly under-
developed areas for extending our resource base . . . salt and fresh water fisheries are
among our most important but far from fully developed reservoirs of protein foods."

Development of these reservoirs referred to by the President will require a
vigorous, three-pronged program of research, development, and services. This report,
Trident, outlines such a plan with the essential components--research, development, and
services--being symbolized by the prongs on Neptune's fishing spear.

To remain in competition for the world's fishery resources the U.,S. commer-
cial fishing industry must be revitalized and made more productive and profitable, It
must be quick to utilize technological advances and it must use available knowledge re-
garding maximum sustainable yield of the resources fished, both now and in the future,
Exploratory work must be done to first delineate, then find economic ways to fully utilize
presently underutilized or nonutilized fisheries available to our fishermen,
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Assuming that these things must be done, what then is the role of the Bureau
of Commercial Fisheries, within the framework of Department of the Interior policies,
in seeking a solution to this problem?

This report assumes that the primary task of Government is to develop the
basic knowledge about the fishery resources and their environment. Such knowledge will
provide background information for industry to use in determining where to fish, what to
fish, and how much to fish, Included in this knowledge will be basic facts relating to the
size and nature of the resources, methods for their economic harvesting, development of
new processes and products, and the assessment of domestic and/or world market poten-
tial for those new or more abundantly available fish or fishery products,

The Bureau believes the proposals set forth in this report represent a bal-
anced program of research, development, and services aimed towards this end. The re-
port calls for development of regional programs throughout the land commensurate with
the value and potential of the fishing industry and the seriousness of fishery problems
involved, with appropriate attention to resource discovery, resource protection, and re-
source use, The schedule calls for more research and services, more people to carry these
out, more equipment, and new and better physical facilities. To accomplish this, the plan
calls for a greater expenditure of money than is now appropriated to the Bureau of Com-
mercial Fisheries.

The Bureau has considered the need for specialists to fulfill the stated objec-
tives and has recommended a positive personnel program to provide proper recruitment,
training, and retention of necessary specialized personnel, The plan is based upon the
realization that the Bureau of Commercial Fisheries must achieve a position of leader-
ship in supplying knowledge, through research, development, and services, for conserva-
tion and full economic use of commercial fishery resources, It is the Bureau's respon-
sibility to recommend to the Department of the Interior a program that will eventually
lead to creation and maintenance of a strong and prosperous commercial fishing industry
and help assure an ample supply of high quality fishery products for the American con-
sumer, The elements of the plan presented herewith provide for these objectives.

This report should not be regarded as an inflexible projection, It is to be con-
stantly reviewed and revised as conditions dictate, Research findings of tomorrow may
well render obsolete the planning of today., The ever-changing world in which we live will
have influences, some fleeting, some permanent, on the direction of our program,

This report is the Bureau's estimate, based on the best information at hand,
of where it should be in 10 years and how it should get there. Congress, of course, will
play an important role in the implementation of certain facets of this plan, New authori-
ties and appropriations, such as those for a liberalized fishing vessel construction sub-
sidy program, will be requested from time to time as the need arises.
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SUMMARY

Trident, the long range report of the Bureau of Commercial Fisheries, has
two broad objectives: (1) To strengthen the industry and (2) to conserve the resource,
These objectives will be attained through a vigorous application of the detailed three-
pronged plan of research, development, and services outlined in the body of this report,

Trident is divided into two sections, each with a specific purpose but at the
same time complementary in implementing the overall program and in reaching its ulti-
mate goal,

The first section of this report is ACTION NOW, a 13-point plan to deal im-
mediately with the urgent problems of the industry. It is in this section that solutions,
strongly stressing the development and services aspect of Trident, are proposed for
problems which demand attention now and which will require continuing attention as the
long range plan is fully implemented,

The second section of Trident, THE LONG HAUL, attacks, primarily through
research, the basic, deep-rooted problems of the industry and of the resources, The im-
pact of THE LONG HAUL will be felt more gradually than that of the ACTION NOW pro-
gram, but both approaches, necessary immediate action and long-term research, are
essential to achieve the Bureau's long range objectives.

In the opening section of this report the Bureau proposes immediate and posi-
tive action as follows:

--That the fishing industry be provided with assistance comparable to that provided by
the Government generally,

--That the tariff structure for fishery products be thoroughly reexamined and that modi-
fications be proposed for any disparities that may be found in the classification of duties,

--That methods be developed to offset subsidies paid by foreign countries to producers
who export fishery products to the United States.

--That a broader and more realistic fishing vessel construction subsidy law be enacted,

--That more emphasis be placed on the development of bilateral and multilateral inter-
national agreements in the management of high seas fishery resources.

--That more meetings be held and more information exchanged between the U,S, industry

| and foreign fisheries having common problems,

| --That the Government increase its efforts to develop and expand foreign markets for
|exportable fishery products.

|--That provision be made to obtain more adequate information on fishery developments
! -
|and markets in key foreign areas.

|--That technical findings be more quickly disseminated and that the industry be more
|aggressive in the adoption of new developments and findings,

v




--That industry-Government efforts to develop quality standards for fishery products be
accelerated.

--That joint market promotional and advertising campaigns by U.S, and foreign producers
be encouraged to stimulate the consumption of fishery products throughout the world.

—--That concerted action be taken to stimulate the development of research scientists to
meet rapidly expanding research needs.

--That aggressive safety programs be expanded to decrease. alarmingly high fishing
vessel hull and protection and indemnity insurance, and thus reduce operating costs,

In THE LONG HAUL plans are outlined that detail the searching, time con-
suming efforts that eventually will fill the many gaps in knowledge of living resources of
the sea and their environment, Insufficient knowledge hampers our conservation of these
resources and handicaps their full utilization, New methods of finding and catching fish, as
well as handling, preserving, and transporting the catch, are needed. Impairment of
natural habitat by man's activities has severely injured important inshore fisheries and
needs more intensive study.

Some problems of the fishing industry are countrywide; others are regional in
nature and require individual attention, Because local problems require first-hand knowl-
edge of local conditions, detailed planning will be done at the regional level. Special atten-
tion must be given to such difficult problems as Japanese and Russian fishing pressure
in the North Pacific; effects of foreign competition on U,S, fisheries for tuna off Cali-
fornia and Latin America, for shrimp in the Gulf of Mexico and South Atlantic coasts, and
for groundfish in New England, Solution to the problems of manmade changes in the en-
vironment such as effects of dams onanadromous fish, dredging, and other environmental
changes on fish and shellfish must be found. The ravages of pests and diseases on shell-
fish on all coasts, and fluctuations in abundance of shrimp in the Gulf of Mexico are ex-
amples of serious problems that threaten various segments of the fisheries. Foreign
materials such as pesticides and other chemicals are polluting the natural waters, These
problems are urgent and results must be attained quickly if the natural waters are to be
maintained for fish production,

An important aspect of long range planning is participation by the Bureau in
the National Oceanography Program, This program, strongly endorsed by the Depart-
ment and the Administration, and supported by the Congress, is now moving at an accel-
erated pace. The Bureau is cooperating with other Federal agencies, through the Inter-
agency Committee on Oceanography, and is assuming its full share of responsibility for
planning and investigation, One of the first requirements in this program and in the proper
staffing of current Bureau activities is the training of scientists of high caliber. Another
is the provision of adequate laboratories and ships. As these programs provide the nec-
essary scientific personnel and facilities, the Bureau's oceanographic research can grow
at a greater rate, This will provide the proper balance between basic research and re-
search directed at certain specific problems of the fisheries,

In addition to the Bureau's programs designed to assist the domestic fishing
industry, which of course will benefit the consumer indirectly, acceleration is planned

for research and service programs designed more specifically to benefit the American
consumer,
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Bureau scientists will intensify studies on the composition of fishery products
to provide data for use by dietitians, physicians, and homemakers in developing properly
balanced diets. These studies will concentrate on such essential food components as
amino acids, minerals, fats, and vitamins,

Through research new methods for improving the handling of raw materials
and developing better preservation techniques, including freeze drying and irradiation
pasteurization, will be sought. The development of standards of grade for the principal
fishery products will be expanded, and the Bureau's voluntary inspection service, which
utilizes these standards, will be continued to assure the housewife of certified quality
through the use of Department of the Interior quality grade labels,

The Bureau believes the goals of this report are consistent with, and will
contribute to, the Department of the Interior's balanced program of conservation and wise
use of natural resources. It further believes that many of the plans outlined here will be
of benefit to the ever-growing marine sport fishery and will complement the programs of
the Bureau of Sport Fisheries and Wildlife and the Bureau of Outdoor Recreation,
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INTRODUCTION

The fisheries of America have played a unique part in this country's economy
since its founding. John Cabot, returning to England in 1498 from
Long North America, stated that ''the sea there is swarming with fish
Ago which can be taken not only with the net, but in baskets let down

with a stone,'" Historians record that the founders of the Plymouth
Colony came to America to serve God and to catch fish,

The colorful New Bedford and Nantucket whaling fleets ranging the oceans of

the world in the 19th century were a large factor in forming the
In Peace bonds which eventually joined Hawaii to the United States, The great
and War salmon fisheries have been a principal support of Alaska through

the years and have been a greater source of wealth than all the gold
produced there since the Alaska gold rushes began, During World War II, the spectacular
tuna clipper fleet furnished the ships and the men which maintained contact with our be-
leaguered troops during their initial days of perilously slight foothold on the Solomon
Islands, and these same fishing boats helped supply small island garrisons throughout the
vast reaches of the Pacific during the entire war, U,S, trawlers and purse seiners also
went to war as minesweepers and patrol vessels.,

In addition to these colorful episodes of the past, the fisheries were, and still
are, of major economic importance to many sections of the United
An Asset States. When allied industries servicing and selling fishery prod-
TOdaY ucts are considered, the contribution of these resources to the
Nation's economy is substantial, The 5 billion pound per year fish
catch itself, when processed, is worth well over a billion dollars annually at the retail
level, Employment, direct and indirect, is furnished to more than half a million persons.

The recreational use of our fishery resources is showing phenomenal growth;
and large industries, such as sport fishing gear manufacturers, party-boat operators, and
others, are supported by the more than 20 million Americans who fish for sport each
year,

Our aquatic resources are far more valuable than is indicated by the number
of persons they support or the dollar value of their products:

1. They are living, renewable resources that can continue to make their con-
tribution to our welfare forever if we treat them wisely,

2. They enrich our diet with variety. Counting only those items abundant and
popular enough to be found on every grocery shelf or in every frozen food case, there are
a dozen staple main dish items; and if the less usual is sought, the list expands into
hundreds of products.




3. They promote health, providing dietary supplements such as vitamins,
trace minerals, and other essential requirements in wider variety than any other class
of foods.

4, They have, because of the properties of their protein and oils, potential
uses as pharmaceuticals and industrial chemicals which are only beginning to be realized.

5. They develop the seafaring qualities of our people and provide marine fa-
cilities and equipment that may be needed in times of emergency.

THE CHANGING WORLD

For years this valuable resource, and the industry based on it, have been
taken too much for granted; now the nation finds itself faced
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ucts abroad; increased competition for the resources of the sea by the nations of the
world; and a lack of knowledge of the sea, of the biology of its resources, and of the re-
lationships between them. Until 1950 the catch of food fish generally paralleled our
population growth. During the period from 1950 to 1962, production of food fish dropped
24 percent while the population increased about 23 percent. In the same period imports
of food fish have grown over 100 percent. Americans are not eating less fish--but more
of what they eat is coming from foreign sources.



While this has been happening to the catch of food fish the catch of industrial

fish used for animal feed supplements for oil and other indus-
Industrial Fish trial uses for pet food and for bait has grown enough to keep the

total catch on the upgrade. In 1962 the industrial fish catch was 70
percent greater than in 1950, Imports of industrial fish products have increased also,
In recent years imports of these products have represented the equivalent of 25 to 55
percent of the domestic supply of industrial fish, The demand must be kept high if
American markets are to absorb the industry's increasing catch and the rapid increase
in imported industrial fish products,

Looking at the fisheries as a whole it can be seen that whereas the domestic
fisheries supplied about 80 percent of the market for both edible

U.S. Market: and inedible products in the years from 1947 to 1950, they supplied
The World's only 53 percent in 1962, In Annex 1 comparative data is given on the
Best trends in some of the leading fisheries as well as in the whole in-

dustry. It is evident that the burden has not fallen evenly upon all of
the fisheries. Many of the major fisheries are facing serious difficulties, but the New
England trawl fishery, shrimp fisheries of the South Atlantic and the Guif of Mexico, and
the tuna fishery, in particular, can be regarded as examples of the periodic problems
which American fisheries face in the changing world of today.

The oldest, and still one of the most important fisheries, is the New England
fishery operating from Boston and other New England ports. It

Major produces most of the domestic supply of packaged frozen fish, such
Fisheries in as haddock, ocean perch, and flounder fillets. Between 1949 and
Trouble 1961 the Massachusetts trawler fleet shrank 40 percent; its catch,

30 percent,

U.S. policy in the postwar years has encouraged the development of trade in-

cluding the trade in fishery products, This country's growing
Foreign markets for frozen and canned fish, coupled with the high standard
Competition of living and prices, have stimulated fishing countries around the

world to export fishery products to the United States. Tuna from
Japan and Peru; shrimp from Mexico, Panama, and about 40 other countries; fish meal
and oil from Peru, Angola, and Canada; and groundfish blocks and fillets from Canada,
Iceland, Norway, Denmark, and West Germany are but a few examples.

The New England trawler fleet is shrinking. Attrition is taking place in this

trawl fishery for several reasons. The ocean perch fishery re-
Shrinking source near the New England shore has been depleted. More and
Markets for more effort is required by fishermen to harvest this slow growing
American Fish  species. Fishermen are forced to go farther and farther from port

to secure payload quantities. Exploitation of this resource has be-
come less and less profitable during recent years and consequently annual landings are in
a pronounced downtrend, Paralleling the decline in redfish landings has been an increase
in the quantity of groundfish imported by New England processors from Canada and, to a
smaller extent, from other countries which traditionally fish the North Atlantic, Another
reason for the decline of the number of vessels in the New England trawl fishery has been
the high cost of maintaining and replacing those vessels. Vessel construction costs in the
United States are much higher than abroad. Even with substantial Government subsidies,
American fishermen feel that they cannot profitably compete with imports from other
countries, In general, earnings of the New England trawler fishery have not been
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sufficiently high and competitive withother industries to attract young men, Consequently,
a major share of the American market for groundfish has been lost. Domestic fishermen
retained only about one-third of the market for groundfish fillets in 1961.

How has this come about? Looking at the surface it is easy to see how, The
new technology of freezing, developed largely in the fishing indus-

U.S. Markets try, has made such fishery products as haddock fillets, tuna, and
Attractive to shrimp international commodities. They ship easily and efficiently
Other Nations by present-day packaging methods and fit well into present trends

of frozen food merchandising, The American market is very at-
tractive, especially to countries depending heavily on fishery resources, and the Ameri-
can tariff structure provides few trade barriers,

The U.S. fishing industry has not been passive, It has made many of its prod-

ucts more attractive to the American housewife, In some areas,
The Struggle operations at sea and ashore are more efficient, In fact, the Ameri-
for Markets can industry has competed for its share of the American market

so intensely, and with such effect, that some competitors abroad
can no longer rely on their intrinsically lower costs of production but have had to invoke
substantial aid from their governments, It is always difficult to arrive at the amount of
government aid in meaningful terms. But taking only the more direct and obvious ele-
ments such as subsidies for salt, bait, bait storage, vessel construction, and price sup-
ports into account, one country, as an illustration, has provided an annual subsidy in
recent years of about 1 cent per pound, an amount equal to the margin of profit for many
species at the processing level, Such differentials play an important part in gaining ac-
cess to American markets., '

While helping itself as much as possible in the direct economic sphere, the
U.S. fishing industry has also sought to strengthen its position in

Government other quarters, It has sought Governmental recognition of its needs
Aid for Re- through legislation, The first step was taken by passage of the
search, De- Saltonstall-Kennedy Act in 1954, and a larger, more decisive step,
velopment, passage of the comprehensive Fish and Wildlife Act of 1956, fol-
and Services lowed, The first made a portion of the customs receipts from im-

ported aquatic products available for Governmental research, de-
velopment, and services. The second freed these moneys from certain limitations; set up
a loan fund to help vessel owners; and strengthened the arm of the Government's fishery
service by a reorganization, by a declaration of national fishery policy, and by a clear
authorization of functions intended to afford opportunity and assistance to the fishing in-
dustry more nearly equal to those available to American industry generally, Vessel
mortgage insurance and construction differential subsidy programs also have been
authorized and are in operation,

The broad intent of the policy is to strengthen the industry and to conserve the
resource through research, development, and services, To strengthen

Short Range the industry requires recognition of the factors seenin a first quick
and Long look. To conserve the resource, while keeping the industry strong,
Range requires a longer, deeper, and more searching examination, The

Programs first look suggests that immediate, urgent steps are needed to pre-

vent the industry's position from deteriorating further, These con-
stitute a short range program, The second look searches for the trends which have led to
this present crisis, and for the solutions needed to reverse the trend as we look toward
the future, This points to a long range plan with which most of the report is concerned,

4



‘Many New England trawlers are tied up and rusting at the dock while the markets for domes-

tically caught fish have shrunk.

Russian mothership and gill netter on Georges Bank. Incursion of

Soviet fishing fleet into traditional American grounds is of great
concern to the industry and the Bureau.
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Many Pacific coast tuna clippers recently have been converted to
purse seining with increased efficiency. Private capital and Govern-
ment financing have each been instrumental in aiding modernization

of the tropical tuna fishery.

The Bureau has set quality standards for fishery commodities, which
help enable the housewife to get what she pays for. A voluntary in-
spection service of the Bureau helps insure that standards are com-

plied with and labels are correct.
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PART | - ACTION NOW

The following short range plan is designed to improve the competitive position
of the U.S. fishing industry to meet the growing demand for fishery
Short -Range products throughout the world. In recent years it has not been able
Planning to do this, especially for edible fishery products.

This short range plan is not intended as a solution to the deep rooted, basic
problems that are associated with the conservation of resources and the harvesting,
processing, and marketing of fishery products. These problems and the Bureau's long
range plan designed to solve them are discussed in Part IT - The Long Haul.

The Bureau believes its short range goal should be to strengthen the ability
of the fishing industry sufficiently to improve its competitive posi-
The Goal tion and to increase its share of an expanding world market.

To reach this goal we recommend:

1. That, consistent with the public interest and in accord with the
industry's justifiable needs, continued efforts be made to provide the
fishing industry with assistance comparable to that provided by the
Government for industry generally.

2. That in tariff negotiations under the Trade Expansion Act, the rela-
tively low level of U.S. fishery duties be given appropriate considera-
tion; and that the present domestic tariff structure for fishery prod-
ucts be thoroughly studied with a view toward possible modifications
to correct disparities which may be found to exist in the classification
of duties.

3. That a workable method be developed to offset possible adverse ef-
fects of subsidies by foreign countries to producers who export fishery
products to the United States.

4, That Public Law 86-516--fishing vessel construction subsidy--which
was enacted to reduce the cost of acquiring domestically built fishing
vessels--be extended and amended to be of more substantial aid to the
fishing industry generally.

5. That the Bureau continue to work toward development of equitable bi-
lateral and multilateral international agreements based upon scientific
evidence and conservation principles to resolve existing controver-
sies. Such problems arise from the activities of the fishermen who
fish in areas of the high seas close to the coasts of other countries,
or who harvest stocks of fish jointly with fishermen of other countries.
Some of these responsibilities are being discharged under existing
conventions concerning salmon, halibut, tuna, and fur seals in the
Pacific; groundfishes in the Atlantic; fisheries of the Great Lakes;
and whales in all oceans. Other international agreements may be
necessary as circumstances warrant.
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fish in areas of the high seas close to the coasts of other countries,
or who harvest stocks of fish jointly with fishermen of other countries.
Some of these responsibilities are being discharged under existing
conventions concerning salmon, halibut, tuna, and fur seals in the
Pacific; groundfishes in the Atlantic; fisheries of the Great Lakes;
and whales in all oceans. Other international agreements may be
necessary as circumstances warrant.
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6. That when problems involving similar segments of U.S. and foreign
fisheries exist, meetings to exchange information be encouraged.

That the Government increase its efforts to develop and expand foreign
markets for exportable fishery products.

~]

8. That provision be made to obtain more adequate information on fishery
developments and markets in key foreign areas.

9. That the results of new technical findings which hold promise of in-
creasing both the production and processing efficiency of the U.S. fish-
ing industry and improving the quality of the product be disseminated
promptly, and, in turn, that the industry take measures to insure early
application of new developments and findings.

10. That industry-Government efforts to develop quality standards be
accelerated.

11. That joint market promotional and advertising campaigns by U,S. and
foreign producers be encouraged to stimulate consumption of fishery
products in the United States and in foreign countries.

12, That the Bureau, in cooperation with universities, professional
societies, research institutions, and other public and private agencies,
take expanded action to stimulate the development of competent re-
search scientists in the fields of biological and physical oceanography
in numbers to meet the rapidly expanding research needs.

13. That aggressive safety programs be continued to decrease alarmingly
high fishing vessel hull and protection and indemnity insurance so as
to reduce operating costs.

This brief listing does not tell the whole story. Details of these 13 steps follow:

The U.S. fishing industry has long resisted direct subsidization or price sup-

ports, believing that production controls would inevitably follow.
Acceptable The Bureau does not suggest this particular type of financial aid.
Assistance But to save a number of important segments of the fishing industry,

various types of assistance that are consistent with the public
interest may be necessary until long-term solutions can take effect. Those types of
assistance which are generally accepted and have proved helpful to other industries
should be examined for their applicability to the fishing industry. Equalizing the cost of
vessel construction with that of other nations is an example of such assistance.

In 1950 the Department of the Interior became a member of the Interdepart-
mental Committee on Trade Agreements and, later, the Trade
Tariffs Policy Committee, the groups which advise the President on trade
policy matters. In earlier years many of the duties on dutiable
fishery products had been reduced by 50 to 75 percent from base schedules of 1930.
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: Tariffs offer only a minimum of protection to domestic fishery products. In
1961 the average duty on all fishery imports, in terms of the ad valorem equivalent on
value, was 42 percent less than the similar duty on all imports. About 43 percent of the
imports of edible fishery products, for example, were dutiable in 1961, at rates reduced
by trade agreements. About 18 percent were completely free of duty and bound against
increase. Another 27 percent were also free of duty, but not bound. Of the remainder,
only about 11 percent were duty-bound at the full rate, and only 1 percent was dutiable
and not subject to trade agreement concessions.

Our tariff structure for fishery products is based upon trade patterns of the
1930's and needs to be studied in relation to present trade patterns which are substan-
tially different from those existing when the Tariff Act of 1930 was enacted. While a
number of changes in tariff policy have occurred since 1930, they have not kept pace
with economic and technological changes that have altered the effectiveness of estab-
lished duties. For example, during this period many new fishery products, such as fish
blocks and tuna loins and disks, have entered international trade. Since these products
were not provided for in the original tariff classification, they were necessarily fitted
into the classification category that appeared to be the most appropriate. The result is
that many fishery products have been classified at rates which appear unrelated to the
relative value of the product.

A study of the current tariff structure should be made to provide for modifi-
cations where necessary and to remedy disparities in classifications and duties, all within
the administration's policy to reduce tariffs and stimulate trade.

Many imported fishery products with which the domestic industry must com-
pete are produced at lower costs. In addition, many countries pro-

Compet1t1or} vide financial assistance in the form of subsidization, loans, and
From Foreign other aids. These factors make it difficult for the domestic in-
Subsidized dustry to compete effectively with some imported fishery products,
Products and avenues should be explored to attempt to alleviate this situation.

U.S. high seas fishermen have had to compete with foreign fishermen working
vessels built at far lower costs because American fishermen are

Aid to Offset precluded by law from building abroad. Estimates of the disad-
Foreign Low- vantage run as high as 50 percent of the cost of vessel construc-
Cost Vessels tion. A similar situation was long ago recognized and is now largely

rectified in the Merchant Marine fleet, where new building for
some years has been aided substantially by the Government. On June 12, 1960, Congress
eased this disparity by enacting Public Law 86-516. However, under the terms of this
new Act, only those segments of the industry which are found to be injured or threatened
with injury by reason of increased imports are eligible for the construction subsidy.
Also, the subsidy is payable for a period of 3 years only. This program should be con=-
tinued and expanded to include more segments of the fishing industry and to increase the
proportionate amount of the subsidy.

Help with shipbuilding will tend to equalize competition with foreign fishing
vessels, but it does not touch the problems of the higher costs of operation in this
country (costs which incidentally are made higher by assistance to other American in-
dustry, such as price-supported cotton which goes into fishing nets), and U.,S. technical
and financial aid to foreign fishing operations.
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Today a number of important fisheries depend upon stocks of fish found at one
time or another in the high seas close to the coasts of foreign

Conflicts countries, or upon stocks of fish that are also harvested by foreign
Over Fishing fishermen. The resulting competition for these resources leads to
Rights conflicts over fishing rights, frictions, and dislocations of fishing

practices which increase costs and in the end threaten U.,S, fisher-
men with loss of access to these resources. Today these conflicts are serious for some
segments of the industry. In the long run, with an expanding industry, their effects will be
more broadly felt. The Bureau must increase its efforts to find bases for bilateral or
multilateral agreements which will solve current problems in a manner which is both
equitable and sound and will provide a means for dealing with similar problems in the
future. A better understanding of the economic, political, and biological factors involved,
both domestic and foreign, will be necessary. A basis which takes these factors fully
into account will provide enduring solutions. An immediate step is to improve sub-
stantially means for obtaining information that will bring about this improved understand-
ing.

In certain instances the critical problems faced by the domestic fishing in-
dustry of the United States are common to those of the fishing in-
International dustries in one or more other countries. In such cases an exchange
Meetings of information will go far toward solving these problems to the ad-
vantage of all countries involved. When it appears that such condi-
tions exist, meetings should be encouraged, subject, of course, to the national interest.

In contrast to the large, growing volume of imports, relatively few fishery

items are exported from the United States to foreign markets. How-
Foreign Markets ever, some domestic producers of these items depend extensively
for Domestic upon foreign sales. With the economic position of many foreign
Products countries improving, an opportunity exists to regain lost markets

and develop new ones. A foreign marketing program would extend

to the fishing industry the type of foreign marketing assistance
that has proven so beneficial to domestic agriculture. Without early assistance of this
type, even further foreign market losses may be suffered by domestic fisheries which
largely depend upon the export market for their survival.

Each year technical developments and changing market conditions in foreign
_ fisheries have an increasingly greater effect on domestic fish-
Fishery eries. Adequate knowledge of these developments and changes as
Attaches they occur is essential to the domestic industry and the Govern-
ment. Within the past few years fishery attache posts have been
established at Mexico City, Tokyo, and Copenhagen. The value of these posts has been
demonstrated. However, many important geographical areas of the world remain inade-
quately covered. At least three additional posts in Europe, Asia, and Africa are vitally

needed to cover worldwide developments of significance to the American fishing in-
dustry.

The fishing industry has been quick to make many improvements, but the
Prompt prompt use of additional modern techniques can help it acquire new
vigor and improve its competitive position. Examples of moderni-
zation that can be of great help in various fleet and shore plants
include full use of the following: (1) electronic depth-finding and
fish-finding equipment and modern navigational aids; (2) improved

Application
of Technical
Findings
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net materials; (3) mechanical aids; e.g., power block; (4) landing, holding, unloading, and
butchering techniques that are economical and rapid, yet appropriate to the high-value
protein food involved. Still other examples of improvements that must be sought include
the utilization of the air-bubble curtain principle in fishing, the wider use of midwater
trawls, and the utilization of fishery products preserved by nuclear irradiation. The Bu-
reau has a responsibility to inform the industry of these developments. Only by an aware-
ness of possibilities for improvements and the aggressive application of new techniques
and equipment can the industry move forward and take full advantage of the advances in
research, development, and services envisioned in this report.

Industry-Government cooperation in the past has resulted in the establishment
of programs to (1) develop nationwide voluntary U,S, standards of

Higher quality for fishery products and (2) inspect fishery products for
Quality conformity with the standards. The standards development program
Products affords industry the tools and techniques for advantageous im-

provements in plant sanitation and quality control procedures. With
the broader application of these approved control measures to the screening of incoming
raw materials received from the fishermen, to the design and maintenance of processing
equipment within the plant, and to the promotion of good sanitary practices aboard the
vessels and in the processing plants, higher quality fishery products will reach the con-
sumer and will benefit the industry by greater consumer acceptance. There is need, too,
for assistance to industry in the marketing of perishable fishery products. The Bureau
believes that although rapid improvements in the quality of fishery products have been
made during the past few years, even greater efforts in this area will supply special
impetus to increase consumption of fishery products, not only in this country but
throughout the world.

Since the United States is the world's principal market for fishery products
exported by other countries, the burden of stimulating consumer

Joint Market interest rests jointly on the foreign as well as the U.S. processors
Promotions who sell in this market. Some efforts along these lines already
Advocated have been made--others are in process. The extent of participa-

tion in market promotion should be proportionate to the share of
the market enjoyed by domestic and foreign processors. The Bureau can exert a bene-
ficial catalytic action by encouraging this type of accepted consumer stimulation.

The Bureau recognizes the critical and growing need for trained research
scientists to increase knowledge of the living resources of the sea.

Training This need will be met only if the Bureau is successful in stimu-
Marine lating the interest of promising young students in the marine
Scientists sciences and providing them with the type of education and training

that will best equip them to carry out research assignments.
Toward these ends the Bureau is analyzing and evaluating its experience as the largest
single employer of marine research scientists for the purpose of defining the optimum
academic preparation and training for marine biological research. The results of this
evaluation will be used to improve standards of selection and to encourage students to
enter the field of marine science by making careers in marine science more attractive
to talented students. To accomplish this, the Bureau is taking action to utilize more ef-
fectively the capabilities of its employees who demonstrate high potential for researc h,
and to maintain a working environment for the research scientist that will provide the
necessary professional contacts, recognition, and training cpportunities. The Bureau
is currently expanding its support of the training of marine scientists through grants for
fellowships and research to universities and research institutions.
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One of the principal contributors to increasing operating costs for the fishing
industry has been the sharply rising vessel hull and protection and

Insurance indemnity insurance costs. This rapid increase in the cost of
Reductions insurance has been caused by the rapidly rising rate of sinkings
Can Offset and accidents to vessels and the number and size of personal
Rising Costs injury claims. The loss experience of insurance companies has

caused many to withdraw from the fishing vessel insurance field,
and the decreased competition between companies has brought even higher rates. While
fishing is accepted as a hazardous occupation, many of the marginal accidents can be
eliminated by carefully planned joint safety campaigns of industry and Government.,
Government safety officers can analyze accident records, point out danger spots which
need protective devices, test new safety equipment and bring it to the attention of the
industry, develop appropriate safety literature and posters, and coordinate safety
campaigns., With personal injuries decreased, the costs of vessel operations can be re-
duced, making U,S. products more competitive with imports and competing animal protein
products.




A Meteorologist (right), explains the method for determining monthly
changes in sea surface temperature. Observing are two Stanford Univer-

sity students employed part time in oceanographic studies of the North
Pacific Ocean.

Systematic collection and analysis of plankton organisms as part of a study of

ocean environment are conducted in both the Atlantic and the Pacific. Here a
Bureau biologist is sorting fish larvae taken by the M/V Theodore N. Gill in
Atlantic coast waters.
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PART Il - THE LONG HAUL

A deeper look into complex problems facing the fishing industry today is a

look into the major long-term trends that have produced the critical
Long Range problems now showing on the surface. The short range plan recom-
Planning mends actions which can be taken immediately to remedy some

obvious ills. These recommendations leave untouched underlying
basic problems of economics, biology, technology, and oceanography for which we must
seek solutions. These problems must be identified and a long range plan designed to help
solve them. In short, we must understand the relationships between the resource and its
environment. Then we must use this basic knowledge to utilize more completely and
economically the living resources of the sea and of our major bodies of fresh water.

It is necessary not only to define the present problems and deal with them,
but also to look ahead and prepare for the future. This is essential
Future Problems for short and long range planning,

Worldwide dependence upon ocean resources is destined to become very much
greater as the world's population grows. With the total population
World Trend expected to increase from over 3 billion in 1962 to 6 billion as
early as 2000, full economic development and use of aquatic re-
sources is essential to our future well-being. This country, though lavishly supplied with
food now, cannot hope to remain immune from these future world population pressures.

The U.S. market for fishery products has already expanded rapidly due to the
growth of our population from 151 million persons in 1950 to more

Balance than 190 million in 1963. This continuing increment will require
Resource more than a 3-billion-pound increase in the supply of fish by 1980.
Utilization This country cannot afford to rely solely on foreign sources to

supply this increase. Balanced utilization requires that a propor-
tionate amount of this increase be provided by growth in domestic production. In the long
view, maintenance of presently used resources and development of the latent resources
of the sea assume great importance to the well-being of our country.

The interest of the Government in fishery research was first stimulated by
the fear of overfishing--fear that fishing would be so intensive that
Fear of e .
! the resource could no longer sustain itself by natural reproduction.
Overfishing This led to a program of artificial propagation of fish and 50 years
ago hatcheries were hailed as the answer to all the troubles of the fishing industry.

Meanwhile, a more sophisticated concept was developing, based on the knowl-
=13 . edge that an optimum sustained annual yield can be harvested from
b‘fle“tlﬁc any living resource, and that this optimum yield can be determined
Fishery by scientific research. This is the goal for fisheries just as it is
Management for agricultural, forest, and game management.

Concurrent with this evolution in the philosophy of fishery management, the
realization grew that nature also affects the abundance of aquatic
animals and their vulnerability to capture. These changes wrought

Fluctuations by nature can cause fluctuations in the catch that may work

Important great hardship on the industry, and which often are attributed

Natural
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erroneously to the effects of fishing. The modern concept recognizes that the size of the
potential harvest depends upon the effects of fishing and other manmade sources of
mortality, and upon fluctuations caused by natural forces.

Our population growth, the change from rural to urban economy, and industrial
development have caused increasing complications to our fishery
Man also can resources: First from domestic wastes; then from dams, industrial
Deplete the wastes, channel and harbor improvements, marsh drainage, and
Supply conversion of marshlands and backwaters to residential and in-

dustrial sites. More recently the widespread and rapidly expanding
use of insecticides, herbicides, and detergents, and a host of other technological develop-
ments have posed serious threats. And now the possible dangers introduced by disposal
of radioactive wastes from research, industry, and nuclear powered ships into coastal
waters are a real problem.

The changing ways of American life also have caused changes in our fisheries,
Prosperity and high standards of living, interacting with the rapid

Our Changing growth of the world's populations, have placed the U.,S, fishing in-
Ways of Life dustry at a competitive disadvantage with other fishing nations,

Have Had many of which can land fish on our shores at prices that would not
Substantial bring a profit to our own people. The need to increase fishing effi-
Effects ciency, by shortening the time or effort necessary to make a catch

and bring it to port, has never been more urgent. Properly planned
biological and oceanographic research and exploratory fishing and gear research will
make important contributions to this objective.

Many of the older fisheries have become mature in the sense that mere in-
creases in the amount of fishing or extension of the fishing ar

Research for will not bring about an enduring increase in yield. For these fish-
Increased eries, an increase in fishing intensity divides the catch among
Productivity more fishermen with a smaller share going to each, or may, if

adequate controls are not applied, take so many fish that the
success of reproduction is reduced. From the stocks supporting these older fisheries,
increased catches may still be won, not by more fishing but by fishing more wiscly, Thi
has already been proven for halibut and may soon be proved for haddock. The only solic
base for accomplishing such increased productivity is adequate scientific knowledgze
gained through a well-balanced, sustained research program.

It would be wrong to create the impression that there has been no research

that the results of past research have been of no benefit to the fish-
Too Little ing industry. But many research projects began when declines &
Too Late one fishery or another aroused public concern, Many were coms-

menced on a "crash' basis and have drained support from ot!
equally needed researches, often of greater basic importance. Repetition of this process
through many years has spread research effort too thin and has prevented solution of
fundamental problems.

Nevertheless, a great deal has been learned about the fishes that have been
studied, and this fund of knowledge lays a firm base for more
Enough Effort rapid advance toward gaining the additional knowledge required
To Do the Job for practical applications. For many of the important food fishes,
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considerable knowledge of the necessary details of life history, such as spawning times
and places, migrations, age, and rate of growth, is available. For some, we have learned
how to measure natural mortality 4nd fishing mortality and the rates at which these can
take place and the stocks still be replenished. The time has come when an adequate force
applied to the remaining problems will yield the knowledge required to apply the right
amount and kind of fishing effort to get the maximum sustainable yield in the most effi-
cient manner,

Carefully planned and adequately supported research is therefore a prime

element in the recommended plan. It includes not only catching up
The Job to with events in our traditional fisheries, but embraces the develop-
be Done ment of basic knowledge which we hope will lead to controlled

shellfish culture on an industrial scale. For the erratic pelagic
fisheries of the open sea, it embraces also the study of the fluctuating ocean environ-
ment as it affects fish supplies, with a view to alleviating the disorganizing effects of
alternate scarcities and superabundance. For anadromous and inland fisheries, it em-
braces development of methods to mitigate the effects of power dams and other water
resource developments. The goal through research is twofold: To keep our fishery re-
sources at their highest productivity now and to leave them healthy and productive for
posterity, and to ascertain how to harvest greater quantities of living resources of the
sea by new and vastly more efficient methods.

Making the most of traditional fish resources should be supplemented by de-
veloping new ones. If the United States is to have a dynamic, grow-
New Resources ing industry, it must, like other industries, look to new supplies
and new products. Exploration and development is an exhausting,
time-consuming, and extremely expensive undertaking regardless of whether it is aimed
at the location of new oil fields, mineral deposits, or fishing grounds. Huge oil explora-
tory efforts seem commonplace because they have been given much publicity. Fishery
exploration is just as difficult and expensive. But because of the initial cost and the
extremely high risks for a relatively low monetary return, development of new fisheries
must lag unless the cost is widely spread, as it is when the Government undertakes it,
The discovery of additional fishery resources becomes a principal concern of the Bu-

reau if it is to assist the fisheries to keep pace with population growth and other industry
development,

In another field and for similar reasons, the fishing industry has also lost

ground during the upsurge in our economy. Other growing indus-
Keeping Pace tries have increased their efficiency of production through im-
With Methods proved machinery and processes. But in many areas fishing is

practiced today much as it was 100 years ago. Some mechaniza-
tion has taken place but it has been very modest. Indeed, many of the engineering data
required for improvement of gear do not exist, and it is impossible for small business
units, such as the individual vessel owner, to develop much information. Again, if the
industry is to keep pace, gear improvement must enter the planning. This holds for fish
finding as well as fish catching. Instrument companies are developing many new contriv-
ances, almost always aimed at a market far larger than our fishing fleet. Adaptation of
such instruments to fishery use becomes necessary to accomplish desired goals. Methods
to break down age-old prejudices against improvements in efficiency of catching tech-

niques, in the mistaken belief that they will lead directly to depletion, must be developed
and promoted.
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Technological research to develop new and better products, improved pres-

) ervation processes, and other improvements tending to swell the

Technological flow of consumer products, is a necessity inour expanded economy.

Advances Large industrial establishments have their own research depart-
ments for these purposes, but in fisheries, as in agriculture, this

research assistance is forthcoming only if the costs are divided among the many.

Requirements are similar with respect to statistical and trade reporting
services, market development, and economic studies, all of which
Trade and are specified as functions of the fishery arm of the Government
Market Services by the Fish and Wildlife Act of 1956.

The following pages develop policies in greater detail, describe the problems,
and outline projects that should receive attention if the trend is to swing upward for the
fishing industry in the near future. As will appear, this plan of research, development,
and services is geared also to participation of the Government's partners in this effort:
the States, international organizations, the fishing industry, the consumer, and the gen-
eral public.
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THE NATIONAL FISHERY POLICY

The Congress established a sound and comprehensive national policy in the
Fish and Wildlife Act of 1956:

It is the National Fishery Policy to:

(1) Increase and maintain forever, for the people of the United States, a
fishery resource capable of yielding the maximum annual product.

(2) Strengthen and maintain a vigorous fishery industry by assuring full
and fair access to its raw materials and full and fair access to the American
market.

(3) Do these things in partnership with the States and in full accordance
with our international obligations, and without sacrificing the system of free
enterprise,

Legislative authority and responsibility for carrying out this policy stem not
alone from the Act of 1956, but also from a number of previous Acts.

These Acts prescribe further details of policy and assign a multitude of func-
tions, as may be expected from the varied nature of the fishery re-

Policy, sources and fishery industry and the diverse problems which beset
Functions them. They recognize also the lack of uniformity in the functions
Coordination and jurisdictions of the fishery arms of the several State govern-

ments. They involve also the coordination of functions between the
several Federal bureaus and agencies that have activities bearing upon fisheries.

Most important of these functions is coordination with the Department of
State to ensure that U,S, fishermen have the right to fish on the
International high seas, and the fishing industry has general equal access to
Rights markets. It must be a paramount element in the Bureau's policy
to give strong support to the Department of State in this field.

In carrying out the national fishery policy in the domestic field, the functions
and responsibilities of a number of other groups and organizations
Policy Details must be considered. The policy in this area should assure, on the
one hand, that necessary functions are not neglected, and on the
other hand, that Federal activities do not conflict with or duplicate those of the other
organizations. The Government should leave to private initiative all the functions that
citizens can perform privately. It should use the level of Government closest to the com-
munity for all public functions that can be handled at such level. Cooperative govern-
mental arrangements should be utilized where appropriate to obtain economical per-
formance and popular approval. National action should be reserved for residual partici=-
pation where State and local governments are not fully adequate, and for continuing

responsibilities which only the National Government can undertake. According to this
policy:

1. The Federal Government should not regulate commercial fisheries in any
State waters, except as may be required by treaty.
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2, The Federal Government should provide for conservation research where
it has the primary regulatory obligation, where it becomes the research agency under
international convention or interstate compact, and where widespread resources are
beyond the capability of States individually or jointly to perform comprehensive investi-
gations.

3. The Federal Government should perform directly, or through the States,
the research and surveys necessary to protect and enhance the fish resources on Federal
lands or where Federal engineering projects affect the resources.

4, The Federal Government should be consistent within itself. Interbureau
and interdepartmental cooperation is vital where functions of more than one agency re-
late to the fisheries.

5. The Federal Government should provide services and pursue research in
areas where fishermen, the fish trade, the fishing industry, or the State are not capable
of providing for them without Federal assistance. Technological research and develop-
ment of new products should have as their goal the solution of basic problems, and should
be carried to the point where industry can carry on the application of these results. Re-
garding the exploration and development of new fishery resources, the Federal Govern-
ment should chart new areas of potential production, develop and recommend the gear to
be used, then leave the responsibility for commercial development beyond this point to the
industry itself. Parallel policy criteria should be applied to statistical, marketing, and
other services. In general, the Federal Government should assist the industry in re-
search, development, and services that the industry is incapable of performing and which
will be of general application rather than of benefit to the few,
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PAST, PRESENT, FUTURE

Research on aquatic resources is difficult and costly. Such research must be
done in a medium which is not man's natural environment, gather-

Research Is ing information by probing blindly from above, working from
Costly and extremely expensive yet unstable and crowded platforms (ships),
Difficult subject to all the vagaries and dangers inherent in oceanic weather,

and able to identify the geographic location of our observations
quite inaccurately by scientific standards. It is truly remarkable that with limited re-
sources and relatively primitive methods we have been able to gather so much useful
information about a domain so vast and so mysterious as the sea. The problems of de-
vising methods of capture, tracing migrations, studying geographic distribution, and
counting and measuring rates of birth, growth, and mortality of fishes have been
likened to the task of obtaining similar information about a herd of cattle in a field, from
a balloon drifting above solid cloud cover, with a lariat as the only sampling tool.

Experience has shown that there is a certain threshold in budgeting for many

kinds of research below which achievements are limited and never
Realism in fully effective, but above which rapid progress can be made in
Budgeting reaching objectives. Two principal requirements, intelligent plan-

ning and adequate financial support, must be met if the threshold is
to be identified and surmounted. On the other hand, budgeting must be held within the
bounds of effective use and must not exceed the limits placed by available equipment and
personnel.

The great salmon runs of the Pacific Northwest and Alaska are among the
Nation's most valuable fishery resources. Resumption of Japanese

Rehabilitating high seas salmon fishing after World War II offered a serious
the Salmon threat to our management program. In 1953 the International Con-
Resources vention for the High Seas Fisheries of the North Pacific Ocean,

with Canada, Japan, and the United States as participants, recog-
nized this problem. At that time the distribution of salmon on the high seas was not
known, and Japan's agreement to abstain from fishing salmon of North American origin
was effected by creating a provisional line at longitude 175° W,, east of which Japan
agreed not to fish. The task of the scientists was to determine whether salmon of Asian
and North American origin intermingle on the high seas; and if so, when and where inter-
mingling occurs. U.,S, scientists developed ingenious new techniques to identify conti-
nental origin of salmon caught on the high seas, and demonstrated that the valuable red
salmon resources of Alaska dominate high seas catches in a very large area of the
jering Sea and the North Pacific Ocean, extending considerably westward of the provi-
sional line, This proved that Japanese fishermen, even under the rather severe restric-
tions imposed by the Treaty, can take large numbers of North American salmon. This
was a scientific achievement of the greatest importance to the U.S, fishing industry.

It has been known for some time that fish oils have unusual characteristics
that set them apart from other animal oils, but the limited levels

Medicinal of past research prevented development of a sufficient under-
Value of standing of these characteristics to develop their uses. Recently,
Fish Oils a concentrated study of the fatty acid components of fish oils has

led to a research breakthrough. The unsaturation of the fatty acids,
which has limited the use of fish oil in its natural form, now shows promise of being a
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valuable characteristic. Research with Bureau funds has shown that these fatty acids are
unusually effective in reducing the level of cholesterol in the serum of animal blood,
Cholesterol is believed by some researchers to be involved in the occurrence of
atherosclerosis, a type of hardening of the arteries. This exciting discovery has attracted
wide attention, and equipment is already set up to produce adequate amounts of highly
purified fish oil fractions for use in medical research. A successful conclusion to this
limited but important phase of research could be of immeasurable value to people
throughout the world.

Many other solid accomplishments have been achieved since the end of World
War II. On the Atlantic coast the Bureau has investigated the de-

Other So!id cline of the shad fishery and has made recommendations for
Accomplish- rehabilitation of runs in certain rivers. The Bureau has dis-
ments covered valuable new shrimp grounds off the Alaska peninsula and

in international waters off South America which are now being
fished commercially by U.S. vessels. A great deal has been learned about the behavior of
salmon in fishways, and this has led to simplification of the structure of fishways and to
the design of fishways that are effective in passing salmon over lower dams. The Bu-
reau has developed a method of guiding and capturing fishes with curtains of air bubbles.
This air-bubble curtain is now in commercial use, It has demonstrated the feasibility of
trawls for catching fish in the Great Lakes, and this development promises to relieve
economic distress in certain fisheries of that region. Successful methods for eradicating
the destructive sea lamprey from the Great Lakes have been devised, and the next step,
rehabilitation of the lake trout resource, is underway. A voluntary inspection and certi=-
fication service has been set up for fishery products and standards of quality have been
developed, which will greatly improve marketing of fishery products and which will
assure the housewife of consistently good quality at the market place, These are but a
few recent achievements.

Oceanography in the broad sense is the study of all phenomena that take place
on and beneath the surface of the sea, whether they relate to the
Oceanography circulation of the waters, their chemical composition, the contours
and structure of the bottom, or the habits and inter-relationships of
the plants and animals that inhabit all levels of the sea. A principal objective of the work
of the Bureau is the maximum utilization of the living resources of the sea, and the Bu-
reau's research program in this areais essentially a program of oceanographic research.

Because the work of the Bureau is of very direct interest to the fishing in-
dustry, much of the research program has been oriented toward

Too Little solution of questions of direct practical concern. Consequently,
Stress on basic research is only now beginning to receive the attention it de=-
Basic serves, yet basic research is necessary to the understanding of
Research the causes of these problems and to deriving results of real and

lasting benefit not only to commercial fishermen but also to all
the people of the United States.

Despite what until recently were limited resources of the Bureau for basic
investigations in oceanography, this field has not been neglected

Achievements entirely, and several important advances have been made in recent
in Basic years. In the Central Pacific, Bureau scientists have discovered new
Research areas of high biological productivity, heretofore unsuspected, and

have demonstrated that the open ocean is by no means that desert
it was popularly supposed to be. A Bureau scientist discovered also a major new ocean
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current, flowing eastward well beneath the surface and carrying more than a thousand
times the volume of water discharged by the Mississippi River. The Bureau has identi-
fied and described the complex oceanographic processes that govern the movement of
skipjack tuna into the area covered by the Hawaiian fishery.

In the Atlantic and Gulf of Mexico, Bureau scientists are faced with even more

difficult questions, for the important fisheries and concentrations
Inshore of marine life are found in the coastal areas where oceanic circu-
Oceanography lation is far more complex. Scientists are just beginnil:lg to realize

the great importance of the estuarine environment, which harbors
large permanent stocks of oysters, crabs, and many kinds of fishes, and which is an im-
portant nursery ground for young shrimp, menhaden, and other rich marine resources.
This environment is much more complex than the open ocean, hence much more diffi-
cult to understand, yet limited efforts in research have been fruitful. We understand
something of the important effects that temperature and salinity changes exert upon the
movements and abundance of clams, oysters, shrimp, crabs, menhaden, and other life.
Bureau scientists have succeeded in the difficult task of learning how to grow and main-
tain in the laboratory continuing cultures of the microscopic organism that causes
periodic disastrous outbreaks of red tide in the Gulf of Mexico. This achievement means
that we understand the conditions necessary for survival and reproduction of this tiny
organism, the conditions that trigger red tide outbreaks. It means also that we have a
constant supply of these organisms for further research, hence do not need to wait for
outbreaks in order to obtain material for study. The Bureau has been successful in breed-
ing artificiaily, and maintaining in the laboratory, successive generations of oysters and
clams, This achievement offers exciting possibilities for breeding shellfish for fast
growth, disease resistance, high survival rate, fatness, flavor, and a host of other de-
sirable qualities. Progress also has been made in the development of chemical controls
for shellfish predators.

In both oceans the Bureau is exploring the relation between meteorological
conditions, oceanography, and the distribution, migrations, and

Environment abundance of marine life. These new investigations, based at Stan-
and Fishery ford, Calif., and Washington, D,C., are beginning to clarify the
Resources ways in which changes in atmospheric pressure influence ocean

current patterns, which in turn alter routes of fish migration and
affect survival and growth rates. In both oceans, also, basic studies of distribution,
growth, and survival of fish eggs and larvae in relation to oceanographic conditions have
produced results of wide interest. The new research vessel for the North Atlantic, the
Albatross IV, will allow the Bureau once again to pursue these important oceanic in-
vestigations in a region of great international importance, where 12 nations, including the
U.S.5.R., are operating and expanding their fishing interests.

A long range objective of the Bureau is to expand its activities in basic re-

' search to achieve a necessary and equitable balance between basic
Basic Ocean studies and their application to the welfare of the United States and
Research and its citizens. This will require attention to many lines of inquiry

long neglected because facilities are inadequate, Many of these
neglected fields have been recognized in reports such as those of the Committee on
Oceanography of the National Academy of Sciences. This Committee has recommended
that the Bureau of Commercial Fisheries begin new work or expand present investiga-
tions in such diverse fields of oceanographic research as fish survival, disease, and
behavior; genetics, distribution, and classification of marine life; possibilities of
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increasing the biological productivity of the sea by adding or redistributing nutrients,
transplanting organisms from one part of the sea to another, or growing animals under
controlled conditions in ponds; utilization of unmanned buoys and other new devices,

such as submersible chambers like the mesoscaph, for making oceanographic observa-
tions; determination of physical, chemical, and biological inter-relationships in estuaries;
and cooperation with the Navy, Coast and Geodetic Survey, National Science Foundation,
and other Government agencies in the operation of a National Oceanographic Data Center.
The Bureau is increasing its activities in these fields as circumstances and facilities
permit. The Bureau strongly endorses the National Oceanographic Program and is play-
ing a leading part in its development and coordination.

Despite the relatively low per capita consumption of fishery products in the
United States, the domestic market is the most attractive in the

U.S. Position world. Advanced distribution and merchandising systems for fresh,
in World frozen, and canned fish and the desire and ability of the American
Fisheries consumer to purchase the more expensive products encourage

domestic and foreign producers to seek a share of this market.
Often the domestic producer has been unable to meet foreign competition.

Severe competition for the retail fishery products market is an immediate
problem recognized by everyone associated with the U.S. fishing

Competition industry. Of equal significance, and becoming more obvious, is the
for the Catch rapidly developing competition for fishery resources of the high
Increasing seas. During the period from 1950 to 1961, the U.,S. catch of fish

increased only 9 percent (51 million pounds), in contrast to such
striking increases as 1,174 percent (12,680 million pounds) by South America, 135 per-
cent (21,111 million pounds) by Asia exclusive of the U,S.S.R., 133 percent (3,110
million pounds) by Africa, and 99 percent (3,570 million pounds) by the U.S.S.R, Even
more significant is the recent expansion by Japan and Russia, whose fleets of large,
modern fishing vessels now roam and fish the oceans of the world.

As the trend by other countries toward large, modern fishing vessels in-
creases, intense competition is developing between nations for the fishery resources of
the high seas and for markets. Unless present conditions in the fishing industry change,
the United States will have difficulty competing for this source of food. Economic condi-
tions in the industry are not favorable to expansion of high seas operations. The competi-
tive position of many segments of the U.,S. fishing industry is such that profits have been
reduced to a point that has discouraged the construction of fishing vessels sufficiently
large and efficient to operate in distant waters. Under these conditions it appears that the
U.S. fishing fleet must gradually surrender its position among the leaders in the high
seas fisheries, and fishing will decline to a minor position among American industries.
Should this happen, the ability of U.S, fisheries to use the high seas for valuable food
supplies will gradually be lost.

The Bureau's purpose is to prevent this decline from happening. It will
accomplish this by finding enough facts about the oceans of the world and the living re-
sources in them to allow U.S. fishermen to harvest the resources more economically
and use them more wisely after they are caught. This will lower the cost of production
and ultimate cost to the consumer. In addition, new knowledge will allow conservation
of these resources and preserve their ability to produce at the maximum rate. These
basic investigations will provide valuable side effects. They will add to understanding of
the ocean and its living inhabitants.
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THE TASK--TO CONSERVE THE RESOURCE AND STRENGTHEN
THE INDUSTRY THROUGH RESEARCH, DEVELOPMENT,
AND SERVICES

Two things are vital to industry--supply of raw material and availability of
markets.

The raw materials supply consists of the living resources in rivers, lakes,

estuaries, and the sea. They are the property of no man until
The Resource caught. In life they are the concern of the people and can be con-

served and managed only by governmental authority--local, State,
Federal, or international. Hidden as they are beneath the surface of the water, special
and complicated techniques are needed to find out how they can be managed so as to yield
maximum sustained production; disregarding jurisdictional boundaries, as they do,
necessitates complex arrangements for management responsibility. Those that inhabit
the high seas and are fished by several nations require international provision for sus-
tained-yield management.

Marketing problems occur as the result of a varied and perishable product,
fluctuating supply, and competition both with a much larger volume
The Market of domestic agricultural products, and with foreign fishery prod-
ucts from low=-cost, dollar-hungary economies. Sometimes the
domestic agricultural products and the foreign fishery products benefit from price sup-
ports, subsidies, marketing agreements, and technical assistance programs unavailable
to the domestic fishery products.

The plan the Bureau proposes aims to conserve the resource and to strengthen
the industry to meet the market problem.

Conservation is a much abused term. It means different things to different
people. To people concerned with aesthetic values and the beauty
What Is of natural things--a virgin forest, a natural scene or majestic
Conservation? formation of great beauty, or a songbird pouring out a melody--it
means keeping untouched and inviolate such soul-satisfying natural
phenomena. To people interested in development of a particular resource for a particular
use, it means promoting this particular use and protecting the resource against any
other use. To the Bureau, working for all the people and charged with developing a pro-
gram to conserve important living food resources, conservation means keeping the living
resource in a condition that will provide the maximum sustained yield of products useful
to man. The Bureau believes that this conservation goal will provide the greatest good
to the greatest number of people, and its plan is designed to this end. v
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FISHERY RESEARCH, MANAGEMENT, AND
HABITAT IMPROVEMENT

Fishery management is the development and application of measures to se-
cure the greatest sustained public benefit from the resources, This means adjusting the
kind and amount of fishing so as to produce the maximum useful product efficiently, while
also maintaining the capacity of the resource to keep on producing at this optimum level,
It also means enlarging wherever possible the productive capacity of the resource through
habitat preservation and improvement,

Sound management requires an understanding of the nature of living re-
sources, The stocks of fish which support the fisheries are self-

Living renewing, They do not exist in limited quantities, like mineral
Resources resources, to be used once and thereafter be gone forever. Living
Are resources are more valuable by far than their annual yield would
Renewable suggest, This is true only if they are managed wisely, and this can

be done only if the habits of aquatic animals and plants and their
inter-relationships with each other and with the environment are understood,

Most important to fishery utilization is the capacity of a fish population to re-
store itself after its numbers have been reduced by natural catas-

A'Properly trophe or by fishing, For this reason, a healthy fishery resource
Fished is not an untouched population consisting of old, large, slow-grow-
Resource ing individuals, starving each other by using up the available food
Is A supply and in weakened condition falling prey to disease and
Health predators. On the contrary, a healthy resource is one that is
Resource thinned out, leaving food and room for more of the younger, fast-

growing individuals to survive, These convert the food of the
environment to fish flesh instead of expending it in the intense activity necessary for
survival in a crowded environment, Fishing, however, can be so intense that too many
fish are removed annually and the population is reduced below the proper level for
maximum annual renewal,

The key to the maximum annual increase in fish flesh, therefore, is to thin
out the population so that it can achieve maximum growth in

Harvesting poundage, Too little thinning interferes with the survival of young,
Maximum slows growth, and leaves fishes to die of natural causes rather
Yields than to be harvested by man, Too much thinning takes fish before

they have passed their period of rapid growth, thereby cutting
down the yield and possibly leaving too few spawners for maximum annual renewal,

The foregoing holds true only where the environment remains constant, Where
. the habitat becomes changed or restricted by natural events or by
Habitat man's intervention, the population has to adjust itself to altered
Destruction conditions, This change has happened too often in lakes and rivers
where the environment has been ruined by engineering works or
rendered unfit by pollution, and it is happening especially to anadromous fishes like sal-
mon and shad whose migrations to their spawning grounds are being blocked by dams.,
It is beginning to happen to estuarine fishes and shellfish through alteration of foreshore
topography and fouling of the waters by man,
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Just as man can spoil the habitat for fish and shellfish resources, he can
also alter it in ways that would support larger and more produc-
Habitat tive resoyrces, So wise use should also include habitat improve-
Improvement ment,

It is easy to state the principles governing wise utilization of living resources
but extremely difficult to apply them, It is difficult because we do

Biological not have enough facts about most fishery resources or the environ-
Research ment in which they live to manage them intelligently. These facts
Problems are hard to get because most of them are hidden beneath the sur-

face of the water and concern the subtle relations between aquatic
animals and their environment,

Five broad categories of knowledge are needed, and the state of present
knowledge ranges from good to poor approximately in the order listed:

1. Life histories--spawning times and places, ages and rates of growth,
ages at first maturity, and migration patterns,

2, Population units--the extent of independent or degree of mixing be-
tween stocks of fish of the same kind.

3. Population renewal characteristics--effects of various rates of fish-
ing on ability of stocks to replenish the supply.

4. Fluctuations due to natural causes--fluctuations in success of spawn-
ing and survival, and fluctuations in "availability" to the fisherman (vagaries
of "fishing luck").

5. Environment requirements--what alterations in the environment
increase or decrease its capacity to produce, This problem requires detailed
study of lakes and oceans,

For most important kinds of fish and shellfish, the principal life history fea-
} tures are fairly well known or will be well known within a few
Life years as a result of projects now underway. Knowledge in this
Histories field is fundamental to all other fields, and the Bureau's plan
proposes to continue life history studies on an adequate scale to
complete them promptly, Many important details remain unknown, however, for even
the best known species, and continuous effort will be necessary to bridge these gaps.

Research in population units is in a developing state, For example, the popu-

lations of Pacific salmon are reasonably well known in river

: phases and knowledge is accumulating rapidly on their distribution

Units and mixing on the high seas, In a similar state is knowledge of
Atlantic and Pacific herring, halibut, and sardines, Atlantic

flounders, menhaden, and several others, The Bureau's plan gives priority to completing

these studies in areas where the Government has primary responsibility,

Population

Population renewal characteristics have been determined for only a few of the
important sea fishes, halibut, salmon, haddock, and even here only
partially, Halibut research by the International Pacific Halibut
Renewal Commission of which the United States is a member has demon-
strated dramatically the beneficial effects of controlled fishing on
the increase of weight of fish through growth, The effects of renewal through reproduc-
tion have not yet been determined, owing in part to the slow growth and long life of
this species, For most major Pacific salmon stocks, the Bureau has demonstrated the

Population
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relationship between numbers of spawners and numbers of adults that returnto support the
fishery or to renew the supply, and thus has improved vastly our ability to restore these
valuable resources to levels of maximum yield, This is necessary if the conditions for
abstention by foreign nationals from fishing certain stocks of fish in the North Pacific
Ocean are to be upheld. For haddock, under study by the Bureau in discharge of its
obligations under the International Commission for the Northwest Atlantic Fisheries,
small fish are being protected through controlled mesh-size of trawl cod ends. Prelimi-
nary results show a gain of 20 percent in productivity from this control measure alone,
The effects on renewal through reproduction will not be known for some time. Even with
respect to the above-mentioned species, knowledge is yet far from perfect, Much more
information is needed about the optimum population renewal for most species, even
those which have been studied for many years,

These two long-pursued researches demonstrate several very important
principles, First, different kinds of fish require different kinds
Research for of management, Radically different treatments were necessary to
Management provide favorable results, Second, extensive research led to proper
choice of treatment, Third, salutary management results can be
obtained as soon as research is able to estimate the response of each fish stock to vari-
ous rates of fishing,

Progress in this kind of research is slow because observations must extend

through several generations of fish and because natural fluctua-
Research tions obscure the effects of fishing, Progress has been slower
Takes Time than it will be in the future if adequate support is given to the

employment of more well-qualified personnel and to the use of
modern instruments and modern machine methods of handling data. The Bureau plan
promises this needzd support and proposes to give priority to those resources for which
the Federal Government has primary responsibility and which are in greatest need of
research,

The World Ocean, covering 73 percent of the earth’s surface, will be called upon in the future to
produce an ever-increasing quantity of human food.
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Water temperature and salinity variations
are an important part of the oceanic en-
vironments which control the distribution
and abundance of fish. Above, a bathytherm-
ograph records water temperature as it is
lowered; to the left, a scientist takes a
surface water sample.



Natural fluctuations in abundance and migrations of fish stocks are so little

understood that they must receive substantial attention in Bureau
Natural plans, However, in this field the Bureau has begun to explore
Fluctuations methods of attacking this problem, At its La Jolla laboratory,

where the Bureau participates jointly with four California public
and private institutions, and at its Woods Hole laboratory, where it is investigating
Neorth Atlantic fisheries in cooperation with 12 other nations, the Bureau is attacking
the problem as it is manifested in two species, the pelagic sardine and the demersal
haddock, about both of which much is already known biologically, A much smaller but
equally important project conducted directly by the Bureau is the study of broad-scale
oscillations in meteorological and oceanwide sea conditions in the Pacific and Atlantic
Oceans in relation to the fluctuations of any fisheries for which sufficient biological
and historical data exist, :

Many people think that only the rivers are affected by man's activities, But

bay and estuarine fisheries for species such as the clam, crab,
Estuarine oyster, and shrimp are also affected by changes in the amount and
Protection quality of river flow, Further, their habitat is being increasingly

altered by dumping of wastes and by engineering works in the
estuaries and bays, Thus inshore waters are affected by pollution, by silting, and by
physical changes such as channel dredging and ""reclamation' of vast tidal areas, Natural
conditions for the productivity of fish and shellfish in these waters can be improved after
finding out what conditions are favorable for these fisheries, Then those conditions can
be produced in bays and estuaries, The Bureau believes work in this field is most urgent
and can be most rewarding in waters which are readily altered by man,

Pollution of our natural waters, including that from pesticides, poses a seri-

ous threat to the commercial fisheries of the U,S, This is true of
Pesticide the freshwater fisheries of the Great Lakes and the Mississippi
Research River, the growing expanse of reservoirs created by dams; fish-

eries for salmon, shad, striped bass, and other important fishes
which spawn in fresh water but live most of their lives in the sea; fisheries for shellfish
or migratory marine or estuarine fishes of our coastal waters; or even the rapidly de-

veloping distant water high seas fisheries of the world.

That part of the Department's pesticide research program carried on by the
Bureau of Commercial Fisheries has two objectives: To determine how chemicals car
used with advantage to improve fishery harvests and to guard against the adverse el-
fects of pesticides in the aquatic environment, whatever their source,

Pesticides can be an important tool in controlling undesirable competitors
and predators on important food fishes, Research is needed to study chemicals which
attack certain animals, such as the pesticides which have been developed to kill larval
sea lamprey in the Great Lakes, These chemicals are quite specific for the sea lamprey
larvae and can be applied at very high dilution rates, Other examples are the spec ific
chemicals which have been discovered to be effective in killing predators of oysters on
oyster grounds. Obviously, adequate testing of these specific pesticides is necessary
in order to protect the public welfare. Nevertheless, there are great advantages to be
gained by the use of chemicals in undesirable species without harm to those that are

desirable.

29



Pesticides may affect fishery resources in many ways, direct or indirect,
Some of the direct effects have been measured for certain commercial fishery resources.
Other effects, such as reductions in rate of production of microscopic drifting organisms
or ''plankton’ upon which larger organisms feed, also have been studied, Tracing the
effects and interactions at all levels in the web of organic production, from conversion
of the sun's radiant energy into microscopic plant life through the complex series of
transformations that produce living resources of commercial value, will be difficult
indeed, The direct effects that produce mass mortalities are easy to detect, understand,
and control, It is the subtle, indirect effects that concern us most,

To combat this problem, knowledge is needed of the transport and distribution
of pesticide residues through drainage basins into lakes, rivers, estuaries, coastal
waters, and the open ocean, It will be necessary to monitor the concentrations of pesti-
cides in natural waters at strategic locations, determine seasonal variations in concen-
tration and distribution, and understand the accumulation of residues in aquatic orga-
nisms.

Broad studies are necessary of the effects of pesticides in current use, and
those currently being developed, upon all important commercial fishery resources,

It will be necessary to know much more about the accumulation and effect of
pesticides in all plants and animals in our waters, from the microscopic plants that
convert energy and dissolve nutrients into organic compounds to the commercial fishery
resources themselves, The transfer of pesticide residues from one level to another in
this complex food web may be the most powerful agent in dispersing these dangerous
chemicals,

Information must be developed on the amounts of pesticides retained in the
living resources, the amounts remaining in the product as it reaches commercial chan-
nels, and the effects of processing techniques upon pesticide content, It may be neces-
sary also to develop new processing techniques to remove pesticide residues from
fishery products when necessary,

Acceleration of the Bureau's pesticides research program has begun and
further orderly expansion is contemplated,

An expansion of the Bureau's radiobiological studies also is necessary since
there is an increasing number of nuclear reactors being built near estuaries, for sub-
marines, for ships, and possibly for rockets, Thus, it is necessary to obtain additional
data on the effects of radionuclides on living organisms of the water and on the quantities
of radioactivity in organisms in the estuarine environment so that the fishing industry

can be advised when confronted with the problem of marketing seafood which contains
radioactivity,

A special branch of this field is the development of shellfish culture through

Improving control of habitat in seminatural situations, The Bureau is devel-
Methods of oping a pilot project in this field, It contemplates grouping present
Shellfish investigators of particular estuarine fishes and shellfish into

teams and adding the few specialists needed to round out the team

talents, Such teams will work as closely as possible with the States
conducting studies on estuarine species,

Culture
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If the fisheries are to be improved to insure maximum sustainable yields,

concepts of fishery management must be reviewed carefully, Much
Coordinated has been gained through programs for particular resources such
Regulation as the halibut. But it is becoming increasingly evident that each

fishery will require special methods, This will become possible
when research teams studying the various problems within a fishing area learn the rela-
tionship between the environment and each of the existing fishery stocks and ascertain
what effect an increase in one fishery has on others existing in the same region, Fishery
resources that are not being fully used should be harvested to spread fishing resources
over a larger number of species and extend the fishing season over a greater period of
the year, Where the Bureau offers recommendations for management, it will suggest
employment of this concept to achieve the maximum use of fishery resources, with
coordinated regulations protecting each fishery in accordance with its conservation
needs. Except in special cases, management authority is vested in the States; therefore,
the Bureau will cooperate with State and local authorities when special skills and facili-
ties are required,

The Bureau believes that regulations, while they must be effective, should
hinder the efficiency of fishing as little as possible, Especially to

Regulation be avoided is the perpetuation of archaic and inefficient fishing

Should Not methods, which increase the price of fish and make the industry

Destroy noncompetitive, More direct and certain methods of giving the

Efficiency needed kinds and amount of protection to the resource must be
sought,

Funds have been provided to discharge the Bureau's responsibility for con-
ducting special enforcement programs in accordance with various
Preventive international fishery treaty obligations of the United States, The
Enforcement Bureau strongly subscribes to the view that the primary objective
of all such enforcement programs should be to prevent violations
of existing laws and regulations, rather than to achieve an imposing record of actual
violation cases. Its enforcement programs will continue to follow this course,
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LOCATING AND DEVELOPING NEW RESOURCES

As most of the long-known and nearby coastal fisheries become utilized to the

maximum extent, there is need for locating and developing new
Increasing fishery resources, Bringing new fisheries into production to keep
Production pace with food requirements of the growing population and with the

growing demand for special-purpose materials in pharmaceutical,
chemical, and agricultural industries has been given a prominent part in the Bureau's
plan, This undertaking must be started well ahead of the apparent need because the time
element is important and uncertainties are involved. While in some ocean areas U.S,
fishermen are approaching maximum use of the fishery resource, in other regions little
has been done to develop offshore fishery potentials, In fact, comparatively little is
known about the contents of these vast ocean storehouses, Modern engineering will
facilitate tapping of these resources, ‘

The need is not for volume alone, Stability is also to be sought, In many areas
of the United States reliance on a few species during a very short

Greater fishing season is an economic hardship to the fisherman and the
Stability community in which he lives, It may also be a source of ineffi-

ciency and high costs to processors who depend on the fisherman's
catch for raw material, If additional fisheries could be harvested at other times of the
year, a fishing community would have greater stability, Many fishing areas of the United
States need a smoothing of seasonal variations,

A second and more serious threat to stability occurs when U,S, vessels are

forced out of traditional fishing operations by political, economic,
Offsetting or natural causes, Many of the important fisheries, such as
Losses shrimp, tuna, salmon, and menhaden, suffer from one or more of

these causes, Then alternate and additional fishery resources
become particularly important, Regulations essential to national defense, such as closure
of important fishing areas for weapon tests, often restrict some types of fishing opera-
tions, may control imports, and present a problem in the production of essential con-
sumer products, A persistent problem arises from natural fluctuations in the availability
of important fish and shellfish, which occasionally result in catastrophe to some segment
of the fishing industry, as, for example, the disappearance of Pacific coast albacore tuna
during 1928 to 1938, or the abrupt decline in the Pacific sardine fishery more recently,
Fishing activities, themselves, affect the abundance of fish stocks and may influence the
stocks' capacity to produce the supply at maximum rate, Until our knowledge of the
effects of fishing and of natural factors is greatly improved, we cannot be certain of the
relative importance of manmade and natural causes of fluctuations in the supply. Alter-
nate new fishery potentials would cushion such upsets and provide useful margins of
safety as our understanding grows,

Exploration can improve the fishery economy by finding totally new products,
Such diversification would help to stabilize the industry by broad-
ening its base and would contribute toward higher standards of
living by increasing the variety of fish products available to the consumer.,

New Products

An often unappreciated function of exploration is to produce information
International needed to establish and maintain the interest of the United States
in high seas fisheries, Such knowledge strengthens the U,S, posi-
tion in the settlement of any international problems concerning
the utilization of these resources that might arise in the future,

Aspects
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Although commercial fishing vessels occasionally venture to new nearby

areas to try their luck, they rarely attempt to probe distant un-
How To known waters, The cost, the uncertainty of finding fish, and the
Do It chance of losing expensive gear prevent fishermen from con-

ducting their own exploratory fishing operations in offshore
waters, They must rely on Government-operated vessels, The Bureau plan provides for
finding new resources and identifying their extent by (1) assembling known facts about
the area or region to be explored, (2) examining the area at various times of the year in
a well-planned, systematic, and thorough manner, preferably with well-rounded teams
uniting knowledge of fishing methods, fishery biology, and oceanography, (3) evaluating
experimental catches to judge optimum gear and methods, and (4) analyzing results of
experimental fishing in relation to the environment to ascertain when, where, and under
what conditions fish concentrations occur, In this way the potentials of the resources
may be most quickly and reliably estimated and their economic value surely judged,

Bureau endeavors in this field are of relatively recent origin--the first pro-
grams of any consequence were established about 13 years ago in the Pacific Northwest
area. By gradual development, individual stations are now located on each of the three
coasts of the United States, including Alaska, Because the ocean areas to be covered are
so vast, charting of fishery potentials has necessarily been piecemeal. Progress, how-
ever, has been encouraging, and in many cases the results commercially significant, e.g.
in location of royal red shrimp grounds in the South Atlantic, calico scallop off the coast
of Florida, tuna in the mid-Pacific and Gulf of Mexico, shrimp off northeastern South
America and in the Gulf of Mexico, deep-water ocean perch, tuna, and lobsters in the
North Atlantic, concentrations of bottomfish in the Pacific Northwest, and shrimp off

Traditional methods of purse seining depend on first finding schools of fish near the surface. New methods
of locating fish would improve efficiency and reduce costs. Note that the seiner in this picture is not
equipped with the power block which has come into such common use in the last few years.
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Upstream drift of experimental longline sets prompted research by scientists of the
Bureau's Hawaii Biological Laboratory and the discovery by Townsend Cromwell, then
staff oceanographer at that laboratory, of a great, subsurface river of easterly flowing
water in the equatorial Pacific. The diogram above shows the complex nature of the
Cromwell Current.

L andingoceanographic gear on the fishery
research vessel, Albatross Ill, during a
demonstration cruise. The device being
brought aboard is a Hardy Plankton re-
corder which measures the quantity of sea

life
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Washington and in Alaska. The Bureau sees this as only a start in ultimate accomplish-
ment, This exploration will be placed on a more systematic basis by increasing the
number of vessels suited for the unique requirements of exploratory operations and by
providing other facilities, as visualized in the program the Bureau is developing, Priority
will be given areas and types of resources which will aid the industry to meet the prob-
lems of the immediate future and to provide greater quantities and more variety of fish-
ery products at lower cost,

Other problems must be solved before new resources become producing
assets, New products will not sell themselves but need introduc-
Follow tion to the consumer. Sufficient demand must be created to encour-
Through age fishermen to risk the cost of fitting out for new fisheries,

_ Sometimes new vessels and gear must be developed to efficiently
harvest these species., Handling and storage techniques aboard vessels must be developed
more quickly., Fishermen now use traditional methods of trial and error that succeed
only by generations of practice, Storage, transportation, and marketing techniques for
new species must be learned. Bureau programs will locate concentrations of fish and
explain the reasons for their existence and their variations; find efficient ways to catch
the fish; devise proper methods to handle and store fish aboard the boat; help to solve
processing problems once fish are landed; and assist the industry to develop a demand
for the product and the public to enjoy a greater variety of protein food,

In this chain of events the States and the Federal Government should plan
their work cooperatively with industry, then turn over to private
Industry enterprise the development of a productive fishery industry as
Takes Over early as possible,
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FISHING GEAR AND METHODS

To reduce production costs, developmental research on fishing gear and

methods is necessary to increase the efficiency of the fisherman,
Lower The Bureau will evaluate present gear, improve it where possible,
Production and test and recommend use of other types of gear where these
Costs would raise efficiency in existing fisheries, Most gear research is
too specialized to be undertaken by individual fishermen, yet there
t room for improvement in fishing gear, which with few exceptions has changed

little for decades, Emphasis is being given in the Bureau to development of gear
will rx}(_- fish in the unfished intermediate areas, between the surface and the bottom,
nsiderable attention will also be given to developing effective gear for use in depths

nd the range of the present fishery.

I'he development of new resources through exploration often hinges on the
development of more effective gear, Modification of existing gear
Special Gear may serve some purposes, but developmentof entirely new methods
Needed of capture also will be necessary.

To catch fish it is first necessary to find them, Development of techniques to
locate specific kinds of fish through the use of sonic devices shows
Instruments considerable promise. Initial experiments with trawl cable con-
Valuable taining insulated electrical conductors have opened the way to a
large number of practicable applications of telemetry and remote

ntrol of fishing gear,

The Bureau's gear program is designed to learn the best means of locating,
attracting, and taking fish through modification of existing gear,
Action development of new gear, and instrumentation. The basic purpose
is to increase the efficiency of the fishermen, lower costs of pro-
luction, and place the fishing industry in a favorable competitive position with foreign

producers,
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TECHNOLOGY IN PRODUCTION AND PROCESSING

Fishery products are a source of balanced animal protein, Handled carefully

and processed properly, they offer desirable variety and nutrition
Nutrition to the consumer, Greater consumer acceptance requires better

maintenance of high quality, A substantial amount of research has
been aimed at product improvement, but the fisheries still lag behind many other food
industries, This lag is mainly the result of unique problems of perishability in fishery
products, One possible solution lies in the preservation of fishery products through
nuclear irradiation, Preliminary Bureau research on this peaceful use of atomic energy
has been promising, and further work is planned. This is a countrywide problem which
cannot be undertaken by individual segments of the fishing industry or by the States,

The chemical composition and muscular structure of fish and shellfish differ

radically from those of mammals, Unlike meat and poultry, fishery
Perishability products are not improved by aging, but are susceptible to rapid

quality loss even at cold storage temperatures that will nrotect
meat., Therefore, at all stages in the handling of fishery products, from sea to consumer,
there is need for sound research to minimizeor prevent quality losses in flavor, appear-
ance, and nutritional value, This means keeping the product sea-fresh until it reaches
the consumer, A good example of a progressive approach to this problem is a techno-
logical research program for freezing groundfish at sea, developed by Bureau scientists,
The fish are frozen aboard a research vessel immediately after capture, Further proc-
essing of the groundfish in shore plants yields frozen fillets of extremely high quality.

Quality maintenance and economic improvement of the industry will come
‘ from wider application of mechanization in processing. The ad-
Quality vantages over manual labor are better control of sanitation and

greater speed of processing, Faster processing reduces the time

of exposure of the product to high temperatures and contaminating agents that lead to
quality loss. Given these improvements, assurance of uniformity of quality needs con-
sideration. Voluntary U.S. grade standards are being developed and implemented through
a Bureau program of continuous in-plant inspection and certification, The inspection
program operates at no expense to the Government, since all costs are met by cooperat-
ing processors, Consumers can be certain of high quality in those fishery products that
bear the U.S. shield, which is indicative of conformity with standards for good plant
sanitation and high product quality.

Voluntary Federal standards for grades, not previously available for any
fishery products, have been established for such frozen products

Standards as fish sticks, breaded shrimp, fish blocks, haddock fillets, halibut
for Fishery and salmon steaks, fish portions, raw headless shrimp, and cod
Products fillets, Many additional proposed standards are in various stages

of development, including those for ocean perch, frozen precooked
scallops, and frozen dressed halibut and salmon, All standards are being developed with
the support, cooperation, and assistance of the industry. This Federal program, broad-
ened to develop and use industrywide criteria for quality standards similar to those for
meat and poultry, will be the mainspring of the movement toward quality improvement
and greater consumer acceptance of fishery products. An active educational program,
sponsored by industry and Government, is now underway to make consumers aware of
the availability of high quality standardized fish products. An active nationwide product
certification program, utilizing standards developed for each of the major fishery com-
modities, will be a major factor inincreasingthe low U.S. per capita consumption of fish,
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Chemically treated sand is
spread over oyster beds aspart
of the Bureau's research into
methods for controlling drilling
snails and starfish, major ene-
mies of oysters.

o1 ‘ .

hotographs and motion pictures taken from Portion of trawl with roller gear, as seen b
snderwater sleds such as this have been valu- the underwater television camera, shows th
sble in analyzing ond improving the operation manner in which fish enter the net.

~»f commerciol fishing gear
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Operating of Warburg equipment for measwement of oxygen-uptake by
fish oils ina study of their characteristics and potential new industrial

uses.

866-405 O - 63 - 4

Fish cookery demonstrations and attractively produced TV programs are
important aids in strengthening and enlarging the market for fishery

products.
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There is a clear field for research on using various species of fish in prod-

ucts designed for the convenience of consumers. Rapidly changing
Product employment patterns are making more places for women in busi-
Advancement ness and industry and creating a demand for fish products in a

form requiring minimum effort in preparation, Marked progress
has already been made by the industry in packaging of such products as fillets and steaks.
in convenient sizes., A further refinement of this type of product has been control of por- ]
tion size within the package, so that the housewife or restaurant operator need buy and
prepare only the exact quantity required to fill the demands of the particular meal. For
consumers who find still greater convenience in the use of modern '""heat-and-eat' items,
such as fish sticks and breaded shrimp, a new product research program would uncover
others equally as popular, The Bureau recognizes that the great diversity of species of
fish, together with the numerous potential market forms, offers tremendous reward for
imaginative development of this trend toward consumer edse-of-preparation require-
ments and a wider variety of interesting new foods for the consumer, Through research
the Bureau will assist in the development of stable, high quality products from available
species of fish,

Present knowledge of the nutritional value of fishery products justifies a
vigorous campaign to attain an increase in sales on this basis

Use alone, From those species well known to the public, selections
More can be made to fit the proper dietfor any age group, or specialized
Species diets of low calorie, low sodium, or low fat content, Fish protein

is easily digested and is among the most biologically complete of
all food proteins, with good distribution and balance of the essential proteins, vitamins,
and mineral trace elements, The Bureau proposes to inquire into the nutritional potential
of species not now used or those that are not fully used so that infinite diversification of
food can be realized without sacrificing dietary requirements,

A case in point is our investigationsonthe process engineering and nutritional
value of fish protein concentrate (FPC). One ounce of this dried,

Fish powdered concentrate of fish flesh will supply approximately all of
Protein the daily animal protein dietary requirement for anactive adult and
Concentrate will alleviate the external manifestations of severe protein defi-

ciencies, To lift the daily animal protein consumption level of the
world's developing countries above the starvation level of 7 grams (1/4 ounce) per day
would require the total estimated annual yield of all of the partially or wholly unutilized
species of industrial fishes in the waters immediately surrounding the United States,
['his sustainable annual yield has been estimated at 9 million tons of fish and would yield
approximately 2 million tons of protein concentrate, a quantity roughly equivalent to the
anticipated 1963 world protein deficit, A potentially great export market awaits the com-
pletion of studies to increase processing efficiency and to assure a uniform highly nutri-
tive quality of the finished product,

A second major outlet for fishery products is in the broad field of animal
nutrition, which now absorbs more than 50 percent of the poundage
Fish Meal of all fish landed in the United States, Through intensive studies in
Research recent years, the nutritional requirements of livestock and poultry
are becoming better known, Fish meal has for many years been an
essential ingredient in mixed feeds, Competing protein supplements derived from other
sources through research have made available to feed manufacturers a uniform, high
quality material, The fish meal industry can only maintain its place in this important and
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high-dollar-value field by keeping up with the trend toward research to insure better
quality, The Bureau plans to help the fishing industry attain this goal by research on
total nutritional value of fish meal,

In the pet food and fur farm industries, fish is an important source of food to
replace increasingly scarce supplies of meat from land animals,

Animal The high nutritional value of fish mealisof particular value, Tech-
Feed nological knowledge must be acquired, however, to meet these
Uses constantly increasing requirements merely to retain the present

position in this fast-growing market. As competition becomes
increasingly severe, sales must be made on the basis of a known, predictable uniform
nutritive value, The many fish species available make it possible to tailor such products
to the specific requirements of domestic animals, Bureau research to develop dried or
condensed products and to avoid transportation charges for excess moisture and other
unnecessary components will make possible greater return for the product itself,

If the fishing industry is to catch up with other industries now solidly en-

trenched on a broad and integrated marketing basis, it is essential
Basic that the study of fish as a source of industrial products be ex-
Research plored and promoted. The Government should share with the

fishing industry the responsibility for attaining these goals, The
loss of markets for crude fish oil to newer, technologically developed products exhibiting
superior characteristics is ample evidence that it is necessary to develop newer and
more valuable products from fish oils,

As the results of the basic research conducted in Government laboratories
become available, the industry's staffs would continue with the applied and developmental
stages of research,

Research now underway suggests that merely breaking fish oils into their
constituent parts produces groups of compounds having unique,

New natural chemical reactivities not found elsewhere, A number of
Industrial entirely new and useful chemical compounds have already been
Products prepared, The Bureau's continuing research program is seeking

further knowledge. Research directed toward realizing greater
returns from fish will not overlook the possibility of finding chemical constituents of
high pharmaceutical value,
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DISTRIBUTION AND MARKETING

Marketers of fishery products have long been aware of the acute need for
up-to-date merchandising methods and techniques and are making

Trends considerable progress along those lines. However, in the next 20
Dictate Need years the challenge looms even greater than in the past because
for Up-to-date  present trends indicate that:

Merchandising

Methods

The population is expected to increase 40 percent, requiring a corresponding
increase in the supply of fishery products; experience has shown, however, that the
increased demand will be for the more popular fishery items, and the problem of full
economic utilization of all products will undoubtedly remdin,

Real income will be substantially increased.

Agriculturists expect increases in both production and per capita consumption
of farm products,

Chain stores will continue to'replace individual shops and the trend toward
self-service will increase, Strong competition for low-temperature cabinet space will
result in greater demand for fully processed products,

Imports to this country will probably increase,
These factors do now and will increasingly require the fisheries to utilize the
most efficient marketing techniques that can be developed if they are to continue to sup-

ply consumers with high quality domestic fishery products,

Traditionally, the consumption of fishery products in the United States has
been small and has been concentrated in maritime, lake, and river

Americans areas near centers of production, In contrast to per capita con-
Are Not sumption of meat and poultry products, which has increased from
Fish Eaters 152 pounds in 1940 on the basis of retail sales weight to more than

183 pounds in 1962, annual per capita consumption of fishery
products has remained generally static at 10 to 11 pounds on an edible weight basis, The
1.5, population has increased from 132 million to more than 185 million in this same
period, Thus, we have an increasedtotal demand for fish even though per capita consump-
tion has not changed, This increased total demand has been met largely from sharply
increased imports, which have risen 253 percent since 1940, Future competition from
foreign producers threatens even further economic pressures on the domestic industry,
From within, domestic agricultural interests are concentratedon seeking a greater share
of the consumer’'s food dollar, sometimes aided by Governmental price supports, mar-
keting programs, or subsidies unavailable to competing fishery products.

To strengthen the marketing future of the domestic industry and to make
fishery products available to more people, industry must make
Market increased market promotional efforts, with Government help when
Promotion necessary, According to Bureau surveys, only 1 percent of gross
income is expended by seafood retailers to promote their products,
in contrast to 4 percent by their most direct competitor, the meat industry, Proved, '
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unsubsidized Government fishery aids, such as the Bureau's school lunch program,
special marketing programs, and general market development and promotion activities,
are available to the industry and have been of considerable benefirt,

Most of past Bureau efforts have been aimed at the large volume users of

fishery products in the institutional field, such as school lunch

Fish cafeterias, public and private hospitals and institutions, restau-
Cookery rants, and dining rooms in industrial plants, Great strides have
Demonstra- been made in school lunch activities to acquaint children with the
tions desirable attributes of fish, All States have been covered at least

once by school lunch fish cookery demonstrations, and many States
have received a second series of demonstrations, Inall these States, use of fish in school
lunchrooms has been substantially increased,

The national school lunch program is a cooperative State-Federal Government
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project, as are Bureau-
conducted fish cookery
demonstrations arranged
in cooperation with State
school lunch and institu-
tional directors, School
lunch demonstrations will
be continued, but because
coverage has already been
extensive, increased at-
tention now can be given to
other facets of the institu-
tional field, such as res-
taurant associations and
State institutional buyers,

l'he Bureau
maintains a
Test national test
Kitchen kitchen re-
Research search facil-
ity at College

Park, Md, The research program at this facility is developing new and improved fish and
shellfish cookery recipes for institutional and household application and is promoting

the nutritional and dietary aspects of cooked fishery products,

Increased emphasis has recently been placed on consumer education, Bu

!

reau

plans provide for better consumer understanding through the
Consumer production and greater use of such educational aids as recipe
Education booklets, motion pictures, fish cookery demonstrations, seafood

merchandising and quality workshops for retailers, public service
radio and television announcements, fishery exhibits, and nutritional and dietary infor-

mation,
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As a consumer stimulant, coordination of cooperative industry-Government
promotional programs with allied industries and national trade

Special associations has been increased. Examples of such coordination
Marketing are the annual "Fish 'n' Seafood Parade," "Lenten Fish and Sea-
Programs food Time,' and similar programs. Special market promotions in

cooperation with the fishing industry also have proven extremely
successful in correcting distressed marketing situations with which the industry could not
cope, In the future the Bureau will anticipate and plan for special joint market promotions
before serious situations develop.

Still another field that requires attention is the development of underutilized

fishery resources, The Bureau's program to develop markets for
Underutilized the underutilized fishes of the Great Lakes has demonstrated that
Resources new uses can be found for species which have lost their regular

market outlets or those which have never been utilized, Increasing
construction of impoundments along river systems is making potential fishery resources
available to many previously non-fish-producing sections, Rice farmers have found it
feasible to raise fish in flooded rice paddies, All this potential production will remain
underutilized unless marketing programs are undertaken. Abundant marine resources,
such as Pacific jack mackerel and ocean perch, Atlantic mullet, and hake, are not fished
to their full potential because the public is not familiar with their food value, Pilot studies
have shown the practicability of market extension; now it is imperative that we attack
the problem nationally, The Bureau's goal is maximum economic utilization of our fish-
ery resources; this is one way in which we can approach this goal,

Until recently little was known about the distribution pattern of fishery

products in the United States, Within the past few years much
Consumption useful information on eating habits in various areas has been
Patterns gathered through market research studies. These investigations

include rates of consumption in principal cities and rural areas,
and the species and types of products consumed, With this information, the fishing indus-
try and the Bureau will have a guide to distribution and sale of fishery products such as
is currently available to competing products, Thus, the fishing industry will be able to
ship its products direct to the more promising marketing areas and reduce transportation
and merchandising costs so that a wide variety of fishery products can be made available
[0 consumers at artractive prices, These investigations should be expanded to provide
broader and continuing information in this important field of marketing,
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ECONOMIC RESEARCH AND SERVICES

The earlier references in this report to economic problems of the fishing
industry, such as competition with foreign fishery products and other domestically
produced foods, the distribution and consumption of fishery products, and productivity
and production costs, establish the need for economic research and services,

Just as in the other areas of science, the economist must have at his command
the product of extensive research if he is to apply his skill to the

Basic ] present or future problems. Economic research with respect to
Economic general aspects of the economy, such as employment, finance,
Research consumption expenditures, and other aspects, will be helpful, In

addition, basic economic research directly concerned with the
fisheries will be needed.

In addition to the conduct of basic economic research, the Bureau will continue
" to be called upon to provide economic data and information to the
Economic fishery industry, Congressional committees, other Government
Services agencies, and the general public, Information on trends in produc-
tion, distribution, consumption, prices paid for articles used in
production, prices received, and other indexes of economic conditions in the industry
will be made available to aid in clarifying certain economic aspects of the industry, Such
information is also useful atinternational conferences called to consider fishery economic
problems of an international character,

There are two phases of economics work in which the Bureau has a special

mandate, One of these is transportation of fishery products,
Transporta- particularly with respect to the matter of services and rates, A
tion Studies Bureau of the Budget determination (23 FR 2304, 3/22/58) gave

the Bureau authority to assist the fishing industry in the "improve-
ment of transportation facilities and rates for fish and shellfish and any products
thereof," Studies of volume of fishery products transported by various carriers, facili-
ties and service offered, rates and charges, and other matters related to transportation
problems of the industry will aid the Department in implementing this authority through
necessary presentations before transportation regulatory agencies.

The other special mandate is in the field of cooperative marketing associa-
tions among fishermen, In order to comply fully with the Fishery

FiSherm?n'S Cooperative Marketing Act of 1934, which lodges certain respon-
Cooperative sibilities in the Department of the Interior, the Bureau will im-
Association prove its work with fishery cooperative marketing associations,

In addition to reviewing compliance with established regulations,
the Bureau will provide consulting services on organizational procedures and structures,
finance, accounting, taxation, cooperative marketing, and allied problems. At present
approximately 100 cooperative marketing associations have been formed to aid small
fish producers who, in many instances, are widely scattered geographically.

The number of fields in which economic analysis should be conducted are
numerous, and this statement cannot attempt to list them all,

Types of Mention should be made, however, of such matters as productivity
Economic and efficiency studies. Information on costs of the various opera-
Studies tions, from the production end through to the final consumption of
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As a consumer stimulant, coordination of cooperative industry-Government
promotional programs with allied industries and national trade

Special associations has been increased. Examples of such coordination
Marketing are the annual "Fish 'n' Seafood Parade," "Lenten Fish and Sea-
Programs food Time," and similar programs, Special market promotions in

cooperation with the fishing industry also have proven extremely
successful in correcting distressed marketing situations with which the industry could not
cope, In the future the Bureauwill anticipate and plan for special joint market promotions
before serious situations develop,

Still another field that requires attention is the development of underutilized

fishery resources, The Bureau's program to develop markets for
Underutilized the underutilized fishes of the Great Lakes has demonstrated that
Resources new uses can be found for species which have lost their regular

market outlets or those which have never been utilized, Increasing
construction of impoundments along river systems is making potential fishery resources
available to many previously non-fish-producing sections, Rice farmers have found it
feasible to raise fish in flooded rice paddies, All this potential production will remain
underutilized unless marketing programs are undertaken, Abundant marine resources,
such as Pacific jack mackerel and ocean perch, Atlantic mullet, and hake, are not fished
to their full potential because the public is not familiar with their food value, Pilot studies
have shown the practicability of market extension; now it is imperative that we attack
the problem nationally, The Bureau's goal is maximum economic utilization of our fish-
ery resources; this is one way in which we can approach this goal.

Until recently little was known about the distribution pattern of fishery

products in the United States. Within the past few years much
Consumption useful information on eating habits in various areas has been
Patterns gathered through market research studies, These investigations

include rates of consumption in principal cities and rural areas,
and the species and types of products consumed, With this information, the fishing indus-
try and the Bureau will have a guide to distribution and sale of fishery products such as
is currently available to competing products, Thus, the fishing industry will be able to
ship its products direct to the more promising marketing areas and reduce transportation
and merchandising costs so that a wide variety of fishery products can be made available
to consumers at attractive prices, These investigations should be expanded to provide
broader and continuing information in this important field of marketing.
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ECONOMIC RESEARCH AND SERVICES

The earlier references in this report to economic problems of the fishing
industry, such as competition with foreign fishery products and other domestically
produced foods, the distribution and consumption of fishery products, and productivity
and production costs, establish the need for economic research and services,

Just as in the other areas of science, the economist must have at his command
the product of extensive research if he is to apply his skill to the

Basic ; present or future problems, Economic research with respect to
Economic general aspects of the economy, such as employment, finance,
Research consumption expenditures, and other aspects, will be helpful, In

addition, basic economic research directly concerned with the
fisheries will be needed,

In addition to the conduct of basic economic research, the Bureau will continue

to be called upon to provide economic data and information to the
Economic fishery industry, Congressional committees, other Government
Services agencies, and the general public, Information on trends in produc-

tion, distribution, consumption, prices paid for articles used in
production, prices received, and other indexes of economic conditions in the industry
will be made available to aid in clarifying certain economic aspects of the industry, Such
information is also useful atinternational conferences called to consider fishery economic
problems of an international character,

There are two phases of economics work in which the Bureau has a special

mandate, One of these is transportation of fishery products,
Transporta- particularly with respect to the matter of services and rates. A
tion Studies Bureau of the Budget determination (23 FR 2304, 3/22/58) gave

the Bureau authority to assist the fishing industry in the "improve-
ment of transportation facilities and rates for fish and shellfish and any products
thereof," Studies of volume of fishery products transported by various carriers, facili-
ties and service offered, rates and charges, and other matters related to transportation
problems of the industry will aid the Department in implementing this authority through
necessary presentations before transportation regulatory agencies.

The other special mandate is in the field of cooperative marketing associa-
tions among fishermen, In order to comply fully with the Fishery

Fishermen's Cooperative Marketing Act of 1934, which lodges certain respon-
Cooperative sibilities in the Department of the Interior, the Bureau will im-
Association prove its work with fishery cooperative marketing associations,

In addition to reviewing compliance with established regulations,
the Bureau will provide consulting services on organizational procedures and structures,
finance, accounting, taxation, cooperative marketing, and allied problems. At present
approximately 100 cooperative marketing associations have been formed to aid small
fish producers who, in many instances, are widely scattered geographically.

The number of fields in which economic analysis should be conducted are
numerous, and this statement cannot attempt to list them all,

Types of Mention should be made, however, of such matters as productivity
Economic and efficiency studies. Information on costs of the various opera-
Studies tions, from the production end through to the final consumption of
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the products, can be assembled either through general studies covering the chain of
events in production, processing, and marketing, or by studies of individual steps in the
procedure, such as filleting or transportation, Taxes should be studied, for their inci-
dence is felt in varying degrees throughout the industry, Price analysis is an important
field of research which we musg explore from time to time, A better understanding of
price making forces would be helpful to many sections of the industry in determining
more exactly how changes in prices affect the sale of fishery products. Another phase
which can be dealt with is current on-the-spot appraisal of economic conditions in

ma jor segments of the industry, In order that the Bureau can always be in a position to
sense any impending economic difficulties and make suggestions to counteract such
difficulties, either continuing studies or periodic economic situation reports should be
made,

As market competition intensifies, economic studies by industry and Govern-
ment will be necessary to provide long range forecasts on produc-

Competition-- tion and market conditions at home and in foreign countries,
Foreign and Analyses of the potential production of our domestic industry and
Domestic foreign fisheries are needed. Some progress has been made in

fishery economic research but the scope of our programs has not
been sufficient to establish clearly those factors affecting the economic well-being of
the fishing industry, Intensified studies are needed not only on the competitive status of
the industry with respect to foreign producers but also on competition between the indus-
try's products and other domestically produced food and industrial products,

Since foreign production and marketing have a direct bearing on domestic
affairs, foreign and domestic economic studies are planned, Studies will be undertaken
on foreign costs of production of fishery products that compete with domestic products,

effects of imports and exports of fishery products on our economy, and other allied
subjects,

A knowledge of this Nation's future population's needs for fishery products
and how they will be supplied is important, As the population grows
Resources and  the pressure to harvest certain types of species particularly
Consumption desired by consumers will increase, but there will also be a need

to bring the previously mentioned underutilized species or resources
to bear in order to supply consumption requirements, Studies of these long term require-
ments should be undertaken as well as study of the fundamental principles of demand, so
that fishermen may be better able to respond to or influence consumer demand for the
products they bring forth from the lakes, rivers, and seas,

46



STATISTICAL SERVICES

Fishery statistics provide information that makes possible more efficient
industry operations, supply Federal and State agencies with facts necessary to protect
and foster the fishing industry, and serve as the foundation upon which nearly all research
programs are built, Strengthening these activities by covering new areas of production
and new types of information with greater rapidity is part of the long range program.,

Collection and issuance of general fishery statistical information on enploy-
ment in the fisheries, on the catch and its value, areas of catch,
General production of processed fishery commodities, cold storage holdings,
Statistics and foreign trade are handled principally on a monthly and annual
basis. These are some of the facts by which the need for economic,
marketing, and biological research programs are gauged.

It is impossible for any person or agency to follow developments or trends in
the fisheries without adequate statistics. The industry is widely scattered, extending over
one hundred thousand miles of coastline and interior waters, A large portion of the catch
of over 200 species is taken by independent fishermen and sold through small dealers
who have little contact with other segments of the industry. To meet the demands for
statistics, it is proposed to expand publication of data on monthly landings of fishery
products and to use more automatic data processing equipment to increase the speed with
which data are handled and published.

To provide basic information for future biological fishery investigations, it is
proposed to collect detailed operating unit and catch statistics for important fisheries
not yet subject to biological investigations. More detailed records of area of capture will
be obtained in estuarine and interior waters to provide information for use in determin-
ing the effect of water control projects on the fisheries. Since an increasing portion of
the U.S, catch is taken on the high seas, data will be obtained on the exact area in which
fish are taken to assist in determining policy with respect to fisheries on the high seas
and to ensure maximum sustained yields.

The Fishery Market News Service is in effect the '"eyes, ears, and voice'' of

the fishery and allied industries, It helps to stabilize markets by
Market News providing all segments, fisherman to retailer, with current and
Service accurate daily information on landings, supplies, movement, dis-

tribution, demand, prices, and other factors affecting day-to-day
marketing of fishery products and byproducts. Such services can be supplied only by
Government, The dissemination of daily information places producers and marketers of
fishery products on a more nearly equal bargaining basis. Fishermen and dealers can
distribute their products to avoid market gluts and seek out the most favorable markets;
buyers and sellers can check prices, Timely market information is distributed by mail,
telephone, telegraph, newspapers, radio, and personal contact, and (1) encourages orderly
marketing; (2) aids in determining past, present, and future developments on price;
production, transportation, storage, and foreign trade; and (3) provides accurate price
series for the industry's financial needs and for economic statistical and long and
short range marketing studies. Coverage is planned of additional fishery commodities,
markets, and areas,
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UNITED STATES CATCH

UNITED STATES CATCH BY AREAS, 1962
(Figures represent million pounds)

UNitep STATES

Preliminary Dats

The United Stotes cotch (shown in millions of pounds for 1962) is taken in both
oceans and in interior waters.

In addition to publishing annual preliminary and final statistics on the fisheries of the
United States, annual and monthly summaries of landings in 21 coastal and Great Lakes
States are issued, The industry is thus informed of the total catch and value of fish and
shellfish by regions, waters, States, method of capture, and by species, Bulletins are
also issued on manufactured fishery products and industrial products, on cold storage
receipts and holdings, and on imports and exports of fishery products,
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EDUCATIONAL AIDS

Other countries have long recognized the need for trained fishery personnel
and have provided adequate educational facilities, In this country

Need fc_)r the only program available is at the vocational training level,
Educational under the direction of the Department of Health, Education, and
Facilities Welfare,

The Bureau's supplementary program would develop trained personnel for
employment in industry, in the educational field, and in State and

Objective Federal Government agencies, This program could be of great
of the value to industry, particularly in such positions as management
Program specialists, biologists, food technologists, and product quality

supervisors. The U.S, Government now has extensive programs to
train teachers and professors in the field of science. The Office of Education and the
National Science Foundation are particularly active inthis field, Government programs in
the field of training scicnce teachers and supporting graduate science students now total
close to $70 million per year, There is still need, however, for instruction at the local
level in the particular specialties that are pertinent to the needs of the fishing industry,

The role of the Bureau in the field of education is largely that of a coordinator
of training programs in the universities to which grants are made, The Bureau deter-
mines rules and guidelines, determines the basis on which grants are made and the size
of individual grants, and reviews and appraises the results,

An expanded extension and consulting program would supplement academic
training and provide a much needed link between the public, the
Supplementary industry, and the Government., This program would make possible

Extension and quick dissemination of the results of research and facilitate early
Consulting application, by those interested, for conservation or other public
Activities benefit. Conversely, it would provide a means whereby prob-

lems could quickly be brought to the attention of Federal and
State agencies and other interested organizations, Much technical knowledge already is
available, which, if aggressively channeled to the proper groups, would be a genuine aid
in achieving improved processing, fuller utilization, and more profitable marketing of
fishery products,

To strengthen the reserves of trained workers in scarcity categories, particu-
larly oceanography, the Bureau of Commercial Fisheries has produced a recruiting film
strip called "Deep Frontier," This film strip (with synchronized narration) gives an
introduction to and a history of oceanography, describes the general areas of oceano-
graphic research, and shows examples of both present and future techniques for oceano-
graphic work, It concludes with a brief view of the many areas of interest encompassed
by oceanography and an appeal to students to seek a career in these scientific disci-
plines,
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INTERNATIONAL ACTIVITIES

Foreign fishery policy has its origins both in domestic policy and in the
relations and obligations of the United States to other nations, In

Foreign the formulation of foreign fishing policy, the Department of State
Policy must rely heavily on the Department of the Interior for technical
Development advice and assistance, and the two Departments must coordinate
closely in the formulation of such policy, Interior is the Depart-

Federal Government responsible for assisting the U,S, fishing industry in the

11 interest, If Interior is to effectively play its role in the formulation of objectives
jevelopment of policy, it must have access to information about the operations of
itions in the fishery field, This Bureau must obtain timely and adequate infor-

ndition of resources, activities of foreign fishing industries, and political,
and t1 conditions abroad through the Department of State, as well as
formation at home if it is adequately to carry out its tasks in this field.

l btain maximum value from iniormation gathered by attaches abroad and
from that collected by the Bureau's Foreign Reporting Service in
Operational Washington, D,C,, there must be ample provision to analyze their
Functions reports to identify trend patterns in relation to tariffs, to study
production costs of foreign fishery products which compete with
cts, to observe trends in foreign fishery market developments, to evaluate
ind to disseminate this information swiftly and accurately to our
ing industry and others interested in the fisheries.,

eral legislation will be required to implement the Convention on Fishing
1 the ( ervation of the Living Resources of the High Seas,
Law of formulated at the United Nations Conference on the Law of the Sea,
the Sea Geneva, March-April 1958, and signed on behalf of the United
eptember 15, 1958, The Convention was ratified by the
March 24, 1961; however, only 12 of the 22 nations necessary to bring the
into force have as yet ratified the Convention,
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UNITED ATTACK

The Bureau's many-sided problem must be attacked on many fronts by many
methods, The Bureau proposes to do this witha number of special-
Team ized teams, each organized, staffed, and equipped for the kind of
Organization work most effective on its front, The teams are necessarily
organized in regions, divisions, branches, and sections according
to the kind of problem and the kind of specialized training and tools needed, But all have
a common objective and their activities must converge on that objective,

In respect to activities between Bureaus within the Fish and Wildlife Service,
) the Bureau of Commercial Fisheries has carefully studied the
Service- requirements for a unified attack on problems involving fishery
wide resources of interestto commercial and sport fisheries, The
Cooperation Bureau has developed guidelines which will assure effective use of

opportunities for cooperative effort and provide insurance against
the hazards of duplication or conflict,

In performing its work the Bureau of Commercial Fisheries cooperates witl
many Federal and State government agencies, For instance, it has
Interagency a cooperative program with the Atomic Energy Commission to
Cooperation investigage the intake of atomic wastes by marine organisms, It

cooperates with the Public Health Service on problems related to
pollution and sanitation in shellfish beds. Itis working with the Department of Agriculture
to find means of alleviating the damage to fish from poisonous insecticides, It has long
had cooperation with the Corps of Engineers andthe Bureau of Reclamation to find mea
of protecting fish at dams built by these agencies,
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GEOGRAPHIC PROBLEMS AND PROGRAMS

Difficulties confronting the fishing industry as a whole have been discussed,
past achievements have been reviewed, and programs of nationwide application have
been offered, Each geographic region has its own distinctive set of problems, created by
local conditions, geographic, economic, and biological, For these reasons the Bureau of
Commercial Fisheries is organized and administered on a regional basis, and it is appro-
priate to discuss conditions and plans in this fashion,

NEW ENGLAND STATES

New England has traditionally been
recognized for its great groundfish
fisheries, including cod, haddock,
ocean perch, and flounders; and its
inshore and offshore fisheries for
sardines, lobsters, clams, and oys-
ters; also for its scallops and indus-
trial product species,

International fishery problems, including increasing Russian fishing effort in
the North Atlantic and current trends in international trade, have
Crisis pressed our New England groundfish industry to sucha competitive
point that its present difficulties are almost overwhelming, The
situation is so acute that positive action is essential to prevent a decline into relative
insignificance of many segments of this once great industry,

Although the proposed short range plan may give the fishing industry imme-
diate relief, the Bureau has proposed work with industry to

Root provide solutions to their basic problems and afford permanent
Solutions relief, New England's fishery problems are many and varied,

There is no single solution, All require appropriate and adequate
attention by the industry and by State and Federal agencies,

Inadequate income at the fisherman's level is a problem, This has been
attributed to many causes, among them (1) antiquated vessels and
equipment, (2) decline in catch per unit of effort, (3) too many
vessels in certain fisheries, (4) decline or extreme fluctuation in

price, (5) reliance on too few species, some with a limited market,
and (6) rising production costs,

Fisherman's
Income
Inadequate

The fishing industry needs steady production to decrease costs and eliminate
expensive operational interruptions, Vessels and the processing

Steady _ plants suffer when catches are small or erratic, More efficient
Production gear and methods of catching fish must be developed to increase
a Goal production and reduce costs, Modern vessels for long distance

fishing, and better techniques for storing and preserving quality,
iuch as freezing fish at sea, are needed, Stabilizing the supply through development of
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new resources to increase the variety and flow of fish to processors will be the goal of
exploratory fishing in the Northwest Atlantic Ocean. This will involve improved design of
vessels and gear for utilization of newly located resources.

One of the problems facing the industry is that landings of many principal
} species of fish and shellfish have declined or are subject to
Fishery periodic and sometimes extreme fluctuations, Biological research
Fluctuations is necessary to ascertain reasons and remedies for declines and
to develop knowledge for forecasting fluctuations which affect
industrial planning. Past biological research has built a firm base for more rapid future
progress,

Use should be made of fish now being discarded at sea, Some can be used as
food and others should be diverted to industrial use, However,

Technological these improvements will require research and development, Short
Research and and long range technological studies leading to quality improve-
Marketing ment are necessary to increase the economic value of fish now

being marketed in primary processed condition, Quality standards
combined with voluntary Government inspection of fishery products have already led to
more effective marketing, Additional standards and concentrated market research are
needed to provide new and expanding outlets for conventional and newly developed prod-
ucts, The Bureau's market development activities will aidin the solution of this problem,
Technological research has been facilitated by the constructionof a modern technological
laboratory for the New England area,

The New England industry is faced with periodic buildups of burdensome
inventories, Among the many solutions that have been advocated
The Inventory are (1) expansion of markets by area and income class, (2) more
Problem current marketing information, and (3) special market promotion
campaigns when oversupply conditions threaten, Marketing activ-
ities will be stepped up, and market news coverage increased to meet the needs of the
industry.

Bureau biologists have been performing research on oysters for many years

and on clams more recently, Their program now warrants bold
New Approach attempts to breed superior oyster varieties, to launch pilot-scale,
to Shellfish salt-water-pond oyster culture, and to control diseases and
Research predators, Congress has now authorized an experimental shellfish

hatchery at Milford, Conn,, for research leading to commercial
production of oysters and clams by artificial means. At the same time, sight must not be
lost of the fact that solutions to many problems of the oyster industry can be found in the
results of past research, Understanding and application of these results will depend on
success in communicating this knowledge to oystermen and in dispelling the effects of
accumulated tradition and deep-rooted beliefs, A greater emphasis on oyster cultivation
throughout the Atlantic coast will help overcome the decline in yield from this important
fishery.

Each of the New England States, as well as all States along the Atlantic coast,
are members of the Atlantic States Marine Fisheries Commission,

Atlantic Since the Bureau has been designated by law as the primary
States Marine research agency of the Commission, a close working relationship
Fisheries exists between the two organizations, Research on shad has been
Commission successful in reaching its primary objective, and the results point
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the way to restoration and management of this resource. Shad and striped bass research
have been carried on for many years, and will continue on a monitorial basis., The Bureau
is providing for programs, some already underway, on flounders, sea scallops, herring,

and industrial fish research,

The Federal Government has certain responsibilities under the Northwest
Atlantic Convention (International Commission for the Northwest

International Atlantic Fisheries) for research and management of high seas
Responsi- fisheries of common interest to any two or more of the parties to
bilities the Convention, The present program for haddock resource im-

provement through mesh regulation promises to be successful,
Continued research will measure the effects of this regulation and pursue the problem of
fluctuations, Research on cod and whiting is to be expanded.

I'he declining groundfish fishery needs further economic research to assist in

its rehabilitation, International competition from Canada and Japan
Economic affects the economic well-being of our scallop fishery, and this
Research situation as well as prospective competition from new scallop beds

off Florida should be analyzed, The nature of the demand for such
products as soft clams, lobsters, whiting, and other species should be analyzed to deter-
mine possibilities for improving sales policies and practices, providing greater consumer
;atisfaction, and increasing gross income of producers of these products.

MIDDLE ATLANTIC AND CHESAPEAKE BAY STATES

The area from New York to

Y Virginia occupies a peculiar
niche in the Nation's fishery
resource pattern, Its coastal
V waters harbor some migrants
from the east and north in

il winter, but the really abundant

s fish supplies are furnished by
/, * spring and summer migrants
. from the south, These migra-

- tions provide a rich variety of

fish species, but bring problems
of seasonal and annual fluctua-
tion in supply. A number of great
estuaries support important
year-round stocks of shellfish and migrant summer fishes, and some are nursery grounds
for the young of many important commercial species,

Chesapeake Bay is the largest and most productive estuary, famous for its
ysters and crabs, and summer habitat for many seasonal fishes, It is the nursery
ground for young of many fishes that spawn outside the mouth of the Bay but whose fry
drift into the Bay for further development and growth,
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High marine insurance rates add to the rising costs of production. Equipment such as conven-
tional and inflatable life rafts are carried on the Bureau’s M/V Silver Bay to demonstrate to the
industry the value of modern safety devices.
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The supply of some species in the Middle Atlantic and Chesapeake Bay areas
has shown a rather steady decline, For instance, oyster production is less than one-
fourth that of 75 years ago, Other species have been subject to extreme fluctuations:
croaker production, for example, fluctuated from a high annual catch of 65 million
pounds to only 3 million pounds, Because most of the major fish stocks migrate over
considerable stretches of the coast, many research problems of the Middle Atlantic
and Chesepeake Bay fisheries overlap those in the South Atlantic and New England areas,
The menhaden fishery, the largest in North America, has its center here, although it
extends northward to New England and southward into the Gulf of Mexico,

Now restricted mostly to inshore waters, current biological studies for many

species have advanced beyond the life history phase, For some
Biological species, we are examining the effects of the fishery on the avail-
Research able stocks in order to know if downward trends can be arrested

and a higher level of harvest can be maintained., The programs the
Bureau is planning will advance this research more rapidly and will investigate the
magnitude and causes of fluctuation from natural factors, The studies will deal with blue
crab, oyster, clam, menhaden, striped bass, croaker, shad, and flounder fisheries,
Estuarine habitat preservation and improvement studies are to be undertaken as they
relate to these species, and offshore work will be done on menhaden, A new biological
research laboratory has been constructed and is in operation in the Chesapeake Bay
area,

The exploration and development of new fishing grounds, mainly in offshore
areas, is to be undertaken, The harvestingof surf clam beds during

Qevelop recent years is a good example of the creation of tangible economic
New values from a latent resource, This fishery has grown rapidly
Resources during the last 15 years, and in 1961 reached a 28-million-pound

production level, adding over $1.8 million to fishermen's earnings,
Shore processors likewise have benefited, There is fragmentary recent evidence that
albacore and yellowfin tuna may be widely distributed near the Gulf Stream off the Middle
Atlantic and Chesapeake Bay area, A program has been designed to assess this potential
by exploring the area more comprehensively, It is possible that other potentials, now
completely unknown, will be revealed. Development of new fishery resources tends to
stabilize the supply, relieve fishing intensity on hard-pressed existing fisheries, and
alleviate the fisherman's economic handi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>