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FOREWORD 

The many and varied activities of tho Department of the Interior’s 
Bureau of Commercial Fisheries to consorve tho Nation’s food fishes 
aro summarized in this aniiual report. 

These activities include basic research to gain ltiiowledge of tho 
fish we liarvest and their environment, so that me intiy use them wisely 
for Dhe benefit of our people. 

The Bureau also seelts ways to  make bettor use of tho fish once t h y  
:ire harvested, by improving methods of processing and marlteting. 

And i t  tdministers a loans-and-grtints program to give direct oco- 
nomic assistance to fishermen, :is woll ns I L  finnncial tiid program that, 
tissists Stato fish tind game tqpwios in thoir adininistrat,ion of coin- 
mercial fisheries. 

Rapid deterioration of tho ‘quatic environment-both fresh water 
and marine-demands the attention of ovcryone, and t h  Bureau of 
Commercial Fisheries is giving its full cooperation to all agencies 
involved in these ecological problems. 

WALTER J. I~ICKEL, 
Secretary of the Interior. 
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Report of the 
Bureau of Commercial Fisheries 

For the Calendar Year 1968 

This 12th annual report of BCF (Bureau of Commercial Fisheries) 
is made in compliance with section 9 (a) of the Fish and Wildlife Act 
of 1956. This act created the U.S. Fish and Wildlife Service, which 
comprises the Office of the Commissioner of Fish and Wildlife and two 
Bureaus : BCF, which is responsible for commercial fisheries, including 
whales, seals, and sea lions; and the Bureau of Sport Fisheries and 
Wildlife, wlhich is responsible for wild birds, mammals (except those 
marine mammals that are the responsibility of the BCF), and sport 
fisheries. The Service is part of bhe organization of the Assistant Secre- 
tary for Fish and Wildlife, Parks, and Marine Resources. 

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

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

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

During 1968, many writers pointed out that the United States has 
fallen from second to sixoh place in world fishery production. This 
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2 BUREAU OF COMMERCIAL FISHRlRIES 

fact usually is cited as if it were a disgrace for the United States to 
be in sixth place. The rank of the United States in world fisheries 
production is mucrh less importmt than the economic condition of 1J.S. 
fisheries. If it could be said that the U.S. domeslic fishing industry 
had found it economically possible to expand it,s production to supply 
the U.S. demand for fishery products, BCF would be satisfied, even 
if the United States ranked 25th as a fisheries nation. Although the 
United States was sixth in the number of pounds of fish landed, it was 
second only to Japan in value of catch. 

I n  recent years the United States has not expanded its production. 
Ik has less than 6 percent of the world populaition, but it consumes 
abouk 11 percent of world fishery production. U.S. per capita utiliza- 
tion of fish hm increased almost 100 percent since 1957. The TJnited 
States has the most attractive fishery market in the world, yet it sup- 
plies less than 30 percent of the U.S. demand from bhe catch of its 
vessels. Of even more concern is the apparent trend in produotion. 
The U.S. domestic catch in 1968 dropped nearly 1'7 percent by weight 
below the 1960 cateh. The fact that some of the U.S. fisheries have 
flourished is further evidence that U.S. fisheries are separate industries. 

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

I n  New England, some of the major segments, such as ,the haddock 
fishery, find i t  difficult to operate a t  a profit. The haddock resource 
on Georges Bank, on which the New England industry depends heav- 
ily, has suffered from a series of years when survival of young was 
poor. The last successful spawning (1963), which could have carried 
the haddock industry through the later years of poor survival, was 
hih hard by bhe massive U.S.S.R. fleet just when bhe fish were large 
enough to lue caught. I n  the market place, as well as on the fishing 
grounds, New England producers are facing severe competition from 
imported fishery products and from domestic food products. 
h trhe Middle and Soubh Atlantic area in 1968, the menhaden in- 

dustry showed a slight improvement over 196'7, which was one of its 
poorest years. Young menhaden were more abundant along the Atlan- 
tic coast in 1968 than in 1967. Because the Atlantic fishery is made 
up of older fish, the 1968 year class will not matoridly contribute to 
the 1969 catch. 

Alkhough lthe Gulf of Mexico catah of shrimp in 1968 was 11 percent 
below the 1967 catch, the 16-percent increase in exvwsel prices caused 
the value of the domestic shrimp fishery to exceed $100 million for a 
second consecutive year. This increase made lthe shrimp fishery the 
most valuable fishery of bhe United Stat-. 
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For  bhe Pacific Southwest, 1968 was again a successful year. Al- 
though &he catdi wns slightly below that of 1067, the value to fisher- 
men was slightly more. In  compliance with tlie recommendations of 
the Intor-American Tropical Tuna Commission, the 1968 quota of 
yellowfin from tho rrgihtory area o f  California to the centrnl const- 
line of Chile was hold io 106,000 short tons. The fishery closed June 18, 
1968. A reported eight t,una vessels shifted operations to the eastern 
Atlantic a h r  t h e  Pacific area was closed and found excellent, fishing 
off West Africa. Fishermen were assisted by the BCF research vossd 
Udawnted, which spent most, of 1968 off West Africa where it was 
able to transmit to the U.S. fleet the on-the-spot informntion about 
locations of tuna. 

I n  the Pacific Northwest, in 1968, the catch of halibut of 48.4 million 
pounds (dressed weight) was well below the quota of 68.5 million 
pounds set by the International Pacific Halibut Commission. This was 
the second conseoutive year tho catch failed to reach the quota. The 
catoh was 7.1 million pounds less than in 1967 and the smallest since 
1936 when the quot,a was 48.0 million pounds. 

Many factors contributed to the sharply reduced 1968 halibut cat,ch. 
The halibut stocks, particularly in Area 2, failed <to respond to catch 
reductions made in recent years. I n  addition, low oxvessel prices so 
discouraged fishing for halibut in 1968 t,liat, tihe Canadinn-American 
fleet operated with 307 vassels compared with 400 vessels in 1967. 
Prices paid to fisherinon in 1967 were mnah lws in 1966 and wore oven 
lower during Ithe first part of the 1908 season. Many vrssels left tho 
halibut fishery to fish €or more profitablc species such as salmon and 
albacore tuna. 

I n  Alaska, t,he salmon fishery in 1068 improved greatly over the 
small catch and pack of 1967. ?%e salmon catches were generally good 
everywhere in the State. Tho pink salmon fishery, at 1% near record low 
in 1967, yielded a normal cycle year cidcli of 105 million pounds in 
1968. Southeasbrn Alaska had excellent runs of pink salmon, allthough 
the small size of the fish (2.8-3.5 pounds coinpiired to a nor1nnl 4.2-4.4 
pounds) yielded a smallor canned p t ~ l c  than would have been realized 
from average-size fish. Good catches oE sockuye, chum, tirid pink salmon 
were mado in central Alaska. Total Inndings of Alaska salmon wem 
the highest since 1944, and the catch of coho salmon was t h  largest 
since 1964. Chinook stilnioii fishing remained re1:itively stable in 1068. 

I n  tho Gyeat I A ~ ~ k e s  in 1968 the landings of alewives totalod 2'7 
million pounds-a decline from tho 41 million pounds lmdad in 1067. 
No other species of fish in the Great Lakes was landed in greater quan- 
tity. The alewives dominated tlic fishery in 1068 only in volume landed. 

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

Off the Maine coast the northern shrimp fishery continues to grow. 
These and other new fisheries have contributed to the total U.S. 

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

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

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

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

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

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

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

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

2. Resource failures, even within U.S. waters, will never be elim- 
inated completely as long as U.S. fishermen harvest wild species that 
depend on favorable oceanographic conditions for survival. Yet the 
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prevention of resource destruotion caused by unwise acts of man is 
possible. Action to save the resources will be taken when the public 
becomes sufficiently concerned about effects of pollution and destruc- 
tion of estuarine areas. Whether this action will come soon enough to 
save many species of fish is anyone’s guess. 

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

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

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

Has there been any improvement in quality over Ithe past few years! 
Yes, because more and more companies are producing better products. 
But inferior products are still on the market and even a small per- 
centage of poor-qualihy fish hurts the entire industry bemuse it creattes 
uncertainty in  the mind of the consumer. Eliminate this uncertainty, 
and per capita consumprtion will rise. Perhaps this can be done through 
developmen6 and pramotion of an identification shield used by proces- 
sors dedicaited to quality. The only certain metrhod, however, i s  through 
mandatory inspection. 

Millions of p m d s  of fish are inspeated each year under the BCF 
voluntary inspection program, paid for by ithe producers. The fishery 
produds of trhese companies are of high quality when they l a v e  the 
p lank  The program, however, has one ghortco3ning : It cannot be used 
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by the entire industry because only those plants producing a substan- 
tial volume can afford the inspection program. Alrthough BCF has not 
found a formula that would make the voluntary inspection program 
available to mall plants, it is still seeking one. 

I f  mandatory inspection of fish and fishery products should come 
to the United States, and BCP believes it will, there will be hnrclships 
for some companies and some vessel owners. I€ the mandatory inspec- 
tion program is a reasont~ble one and the industry can weakher the first 
few years of its operation, the entire industry will benefit,. 

Some few fishing vwsels and some few processing plants are nat the 
only ones responsible for loss of quality. Fresh or frozen seafood is 
handled improperly at distribution outlets. Fishery products stored at  
distribution plants at temperatures far too high to maintain proper 
quality natralize the effect of quality control at, t,he plant. Any pro- 
gram designed to ensure wholesome and high-quali1,y products for the 
consumer must consider all steps in product liandling from the time the 
fish is caught until the product is in the hands of the consumer. 

The price and .the demand for fishery products today have caused an 
unusual situation. Some luxury products, such as king crab and shrimp, 
are enjoying an unprecedented demand. Even with subs(,antial price 
increases, demand exceeds supply. But while some luxury products 
enjoy this success, the “bread and butter” products, such as groundfish, 
are in trouble. There have been many explanations for this situation. 
Perhaps it is th0 quality, the flavor, the effect of promotion, the ease 
of preparation, or the desire of the consumer for something n0w in 
food that has influenced demand. Perhaps all of t h m  have had an 
effeot. It appears that one of the peatest  poLen~tia1 improvements in 
the industry is product development. Not just  a slight modification, 
but a new produd developed from U.S. low-priced fish, such as cod 
and whiting, or from wm0 underutilized species, such as hake and 
herring. Some will say it is not possible. BCF docs not agrec, for all 
of these species can be the basis for an exwllent food. Tho protoin 
of such fish is unequaled, and the texture is desirable. 

BCF’ predicts that in time a cmplotely new fishery product will be 
developd-one that is suoh a “nahural” that it will be accepted im- 
mediahly. I n  this era of unbelievable tschnical developm~nts, who can 
say thah this is impossible ? 

Who will develop these products? So far the Federal Government 
has stayed out of this type of rsscrarch except by special invitahion 
from a specific mgment of an industry facing a particular problem. 
If the fishing industry can do $he job, it should. I f  industry cannot 
handle it alone, perhaps i t  should call on the Fodoral Governmont for 
assisltiance. BCF is prepared to join industry in seaking new types of 
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fishery products-products that will allow upgrading of some of the 
lower priced species, or using some of the unutilized mw materials off 
U.S. coasts. BCF will join industry in efforts tn, produce a food product 
that will be in demand. 

The U.S. fishing industry is not a sick industry. Some segments, it is 
true, are in trouble, in many insttmxs through no fault of their own. 
Other parts of the 'industry are progressive and profitable. It is pos- 
sible that the enltire industry could be upgraded if the problems faced 
by industry could be properly identified ; effective solutions could then 
be proposed. To do this, BCF is suggesting a master plan that BCF 
hopes will become a joint offort of industry (producers and processors), 
States, universiltiw, the Federal Government, and any orgmization 
interested in fisheries. BCF will arrange meetings with all groups in- 
terested in a particular fishery, such as 6hat for New England ground- 
fish, to arttempt to reach agrement on progrm priorities. By soelring 
the advice of those who have worlrod in or with each segment and part 
of the industry, UCF should continue to be aible to make real progress. 

%he aims of BCF are several. BCF tries to increase the contribution 
that *he aquatic living commercial resources make to the Nation's won- 
omy. It aims to increase the sfficiency of tho fisheries 90 that the eco- 
nomic status of hhom engaged in the fishing industry is improved. It 
triw b help fill the growing demand thab the American people have 
for fish and Bhellfish products. Still otlior aims are tD soelc mc.11~ of 
bringing more of the world's quat ic  resources into economic produc- 
tion for benefiting all mankind and to contributo to man's understand- 
ing and control of q m t i c  living resources and tlieir environment. 

BCF has a number of responstbilities. It is rwponsible for develop- 
ing and managing programs to dofie  the problems of tho commercial 
fisheries and propose solutions that will contribuh the most toward 
achieving BCF aims; for adminidering programs to provide services 
to thorn engaged in the commerci'al fishing industry; for developing 
and implementing policies on intornational fishery matters including 
negotiation of treaties and agroemonts ; and €or administering grant- 
in-aid programs to Stabs to assist in developing and improving the 
comnercial fisheries. 

To achieve its national aims in 1968,13CF ungagod in many activi- 
ties. Some activities conc0111 investigations on salmon, shad, striped 
bws, and other cmndromous fishes; on passage of fishes over and around 
dams and other obstructions ; and on sea lions, seals, and whales; and on 
life histories, migrt~tions, iwd population dynamics o€ important spe- 
cies. Other activities concern studies of marine fishery stocks, including 
bottomfish, sardines, and tunas. 13CF also studies mnrine species of 
CWstacems, such as crabs, lobtors, m d  shrimp, and molludcs, prin- 
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cipally clams and oysters, and their enemies, including diseases, boring 
snails, and starfish. Still other activities concern certain fresh waters. 
BCF studies the Great Lakes and other inland waters to acquire knowl- 
edge needed to maintain fishery resources there at high levels of produc- 
tivity. Programs are also established on public lands in conjunction 
with State agencies in interstate and other type waters, Work includes 
studies of the effect of environment, iishing, and water-use projects 
on production of fish. 

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

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

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

Other various activities were carried on. To promote and aid develop- 
ment of U.S. commercial fisheries, BCF supervised a Federal aid pro- 
gram, a fisheries loan program, a fishing vessel mortgage and loan 
insurance program, and a fishing vessel construction differential sub- 
sidy progrm. It was active in the Columbia River Fishery Develop- 
ment Program, a cooperative effort with State agencies; in the 
coordination and reporting on water resource developments that affect 
commercial fishing; in the design and inspection of fish protective 
devices; in the management of fur seals in the North Pacific; and in 
the implementation of laws and regulations relating to managemen6 of 
commercial fisheries, whales, and seals, pursuant to international 
agreement. 

CONDITION OF THE FISHERIES 
U.S. fishermen caught 4.1 billion pounds of fishery produots in 1968 

for which they received $471.5 million at exvessel level--$31.9 million 
above the previous year and nearly equal to the record $4’72.4 million 
paid for the larger 1966 catch (4.4 billion pounds). The 1968 catch w a  
only 2 percent above that of the previous low-volume year and the 
second smallest domestic catch since 1942. (Record catch-5.4 billion 
pounds in 1962.) 

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

Fishermen were paid an average of 11.46 cents per pound in 1968, 
establishing a new record and well above the 10.84 cents paid in 1967 
and 10.81 cents paid in 1966. Average prices paid to fishermen, BS 
measured by the “Indexes of Exvessel Prices Received by Fishermen,” 
were up 9 percent from 1967 and 24 percent above the 1957-89 average. 
The index for all finfish prices rose 4 percent in 1958 because of sharp 
hxeases in prices for New England finfish and for tuna. Salmon 
prices increased moderately. Prices paid for all shellfish increased 13 
percent in 1968. Prices for shrimp increased 6 percant while prices fvr 
all other shellfish rose 19 percent. Industrial fish was the only major 

8BT-780 0-7- 
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category t o  decline in 1968. Although landings of certain items, 
such as tuna, shrimp, blue crab, and king crab were less than in 1967, 
the total value paid to fishermen was much higher. 

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

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

The above observations on the fisheries of 1968 are based on prelimi- 
nary data. Appendix A gives SL compilation of these data. Finn1 infor- 
mation on the 1968 fisheries will be in “Fishery StatJstics of the United 
States, 1968,” and will appear in the U.S. Fish and Wildlife Service 
Statistical Digest series. 
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DEVELOPMENTS IN THE FISHERIES 

In 1968, certain segments of the domestic lishcrics made considertible 
progress, importmt Fcdernl lcgisl ttion afbcting iishcries cnmc up for 
consideration, and international fishery matters continued to concern 
BCF. 

Domestic Fisheries 
Important developments occurred in the domestic fisheries in 1968. 

These developments include a demonstration that, an AliLslra scnllop 
fishery is commercially feasible, evidence that offshore New England 
lobsters can be fished effectively with pots, and a continued incrensu 
in the shrimp fishery of the Gulf of Maine. 

Alaska Scallop Fishery 
I n  1968, the State of Alaska had its first fishery development project 

under the Federal Aid Program. I n  April 1968, the Al~islt:~ Depart- 
ment of Fish and Game chartered the F /V Vilch~g Queen, a high-line 
New England scallop vessel, to determine whether IL commercial fislieiy 
was feasible for Alaska scallops. I n  the spring, the V%hg &wen, wilb  
a 13-foot New England scallop dredge, intide 472 exploratory drags on 
the Continental Shelf of the Gulf of Alasl~a. The vessel caught scallops 
throughout the survey area and located commurcially importtint coii- 
centrations east of Cape Saint Elins. Since the Viking Q w c n  survey, 
other commercial scallop vessels have harvested cominerciid qu:uii ities 
of scallops west of Cape Saint Elias. Preliminary findings froin explor- 
atory efforts show that commercial concentrations of Alaska scullops 
are found most often at  depths of 35 to 60 fathoms. 

After her survey, t,he Viking Queen begsn iisliing coinmerciiilly and 
made a record landing of 4'1,000 pounds of scdlop nieats on licr iirst 
trip. I n  late June 1968, t,liree additional New England scallop vessels 
(Bowntifd, Oui.ngo.ndy, and hharagd)  and a convcrtad king crib 
vessel (North Pacific) began fishing out of Seward. During tho first, 
3 weeks of fishing these five vessels landed 256,000 pounds of nieiits 
worth over $280,000 exvessel. A t  least, seven vessels wore fishing at, the 
end of 1968. 

Offshore New England Lobster Fishery 
In the spring :md summor of 1968, personnel a t  BCF Esploratory 

Fishing Base at Gloucostor, Mass., dcmonstrahd tliiit it is feasible 
to use large steel pots to catch oflshore New Englarld lobsters that 
live in deep water. BCF M/V Delaware made one good experimentti1 
catch in June on the Continenbd Slope between Shallop and Veatch 
Canyons in 109 faithorns. Using :I string of 11 pots, the scientists 
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in 24 hours caught 89 lobsters, which weighed 158.5 pounds. The 
average catch per pot was 14.4 pounds. Experimental catches exceed- 
ing 4 pounds of lobsters per pot for fishing time periods of 24 hours 
or less have been made in depths of 63 to 109 fathoms at various 
locations, primarily near heads of canyons along the outer edge of 
Georges Bank. Although lobsters are taken in offshore waters with 
trawls, some areas cannot be fished with trawls because the bottom 
is rough. 

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

Shrimp Industry in the Gulf of Maine 
A bright spot in the 1968 domestic fisheries was +he further develop- 

ment of the northern shrimp industry in the State of Maine. The cold 
waters off Maine have a substfantial resource of this tasty species 
( P d a h  6oreaG). This fishery started to come into ib own in 1965 
when 2 million pounds were landed. I n  1967, about ‘7 million pounds 
were caught, and this quantity was doubled in 1968, when landings 
were 14.8 million pounds. 

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

Federal Legislation 
I n  1968, Congress enwAed 10 legislative proposals that had some 

effect on the commercial fisheries of the United States. See appendix 
B for detailed information and citations concerning these bills. 

Two of the 10 acts extended the expiring authority of the Secretary 
of the Interior. Public Law 90-394 extended the authority for pesti- 
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cide research to June 30, 1971, and authorized an annual appropria- 
tion of $3.6 million for this work. Public Law 90-551 extended to 
June 30, 1973, the authority for the Secretary to cooperate with the 
States in carrying out a grant-in-aid program of research and d0v01- 
opment in the commercial fisheries. 

Two other acts provided the Secretary with new authority. Public 
Law 90-454 authorizes a study land inventory of the estuaries of the 
Nahion. A report to the Congress by Janaary 30, 1970, is to contain 
recommendations concerning the establishment of a national system 
of estuarine areas. An annual appropriation of $250,000 is auaorized 
for fiscal years 1969 and 1970. Public Law 90482 amends a 1954 act 
that permits t b  Secretary of State to reimburse vessel owners for 
fines paid It0 secure release of vessels that are seized by a foreign 
country on the basis of rights or claims not recognized by the United 
Slates. The amendment permits the Secretary of Sitate to reimburse 
vessel owners for additional payments to foreign governmenta in such 
cases. The new authority for the Secretmy of the Interior contained 
in Public Law 90482 provides a guarantee system to provide reim- 
bursement to vessel owners for actual damage to vesmls, gear, equip- 
ment, and dockage fees and utilities and reimbursement to vessel 
ownem and crew members for up to  one-half of their gross income 
lost as a direct result of vessel seizure. To participate in the program, 
vessel owners will pay a premium set by the Secretary so as to m v e r  
the cost of administration of the program and art least one-third of 
the cost of the guarantee to the Government. 

The other six proposals enacted in 1968 are amendments to exist- 
ing law which affect in some way the interests of commercial fisheries. 
Public Law 90-341 amends title XI of the Merchant Marine Act of 
1936 by eliminating the provisions for a maximum rate of interest 
of 5 percont (6 percent in certain cases) for guaranteed loans and 
substituting for such maximum flak. rates a dekermination by the Sec- 
retary of Commerce (Interior in the cas8 of fishing vessels) as to what 
the maximum rata can be. Public Law 90-397 permits a continurution 
for 5 years of the praotice of using fishing vessels to transport fish, sup- 
plies, m d  personnel in the salmon and crab fisheries of Oregon, Wash- 
ington, and Alaska. Public Law 90-420 is tm amendment that updates 
the Northwest Atlantic Fisheries Act It0 conform with the present 
Convention so that it now includes mollusks in the definition of fish 
and adds mmmals to hhe creartures covered. Public Law 90-427 pro- 
hibits foreign vessels to engage in activities in support of a foreign 
fishing fleet in U.S. territorial waters and the contiguous fishery zone. 
Public Law 90-549 amends an earlier law so as to permit some flexi- 
bility in the use of authorized appropriakions for the constmotion or 
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leasing of one demonstration plant for the manufacture of fish protein 
concentrake. Finally, in bringing together in one authorization (Public 
Law 90-629) all legisllation dealing wibh military sales by the United 
s a t e s  to friendly countries, the Congress added a section prohibiting 
the sale of defense articles or services to any country that seizes, takes 
into custody, or fines a U.S. fishing vessel engaged in fishing more 
than 12 miles from the coast of that country. The language of this 
section permits lthe President to waive the prohibition if he determines 
hhat the sales are important to the security of the United States and 
promptly informs the Congress of this fa&. 

International Developments 
Developments in foreign fisheries greatly affect the fishing industry 

and fishery policy of the United States. To assist and protect the fish- 
eries, the United States discussed with U.S.S.R. and Japan bilateral 
agreements relating to their fisheries off the coasts of the United States. 
BCF began studies on how the reduced tariffs resulting from the 
Kennedy Round of GATT (General Agreement on Tariffs and Trade) 
affect the U.S. fisheries. BCF also analyzed data on foreign fishery 
trade to measure its effect on the U.S. fishing industry and developed 
and expanded overseas markets for U.S. fishery products. BCF con- 
tinued to take an active and leading role in activities of international 
fishery commissions and a t  meetings sponsored by the Food and Agri- 
culture Organization of the United Nations and affiliated organiza- 
tions. BCF also obtained information needed to determine how fishing 
activities and developments affect the U.S. fishing industry and U.S. 
Government programs and policies. I n  cooperation with the U.S. Coast 
Guard, BCF has enforcement and surveillance operations to ensure 
that foreign fishing vesaels observe various internationa'l agreements. 

Developments in Foreign Fisheries 
Although complete figures are not available for the world catch in 

1968, hhery  statisticians estimate that the catch was about the same 
as the record 66 million short tons (live weight) in 196'7. The average 
annual increase in the total catch during the 5 years, 1963-67, was 2.4 
million tons. The six major fishing countries (Peru, Japan, China 
(mainland), U.S.S.R., Norway, and United States), which accounted 
for about half of the 196'7 world oatch, had an average annual increase 
of 1.5 million tons during the 5-year period. Peru and U.S.S.R. reg- 
istered the great& increase, followed by Norway and Japan. During 
the 1963-67 period the U.S. catch declined at an average annual rate 
of 78,000 tons. 
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I n  1968, the United Stabs held discussions with the U.S.S.R. and 
Japan concerning the future of the bilateral agreements relating to 
their fisheries off the coasts of the United States. The United States met 
with Japan in November and renegotiated two agreements: (1) the 
May 9,1967, agreement relating to Japanese operations in the United 
States contiguous fishery zone in the Northeastern Pacific and (2) the 
Eastern Bering Sea Icing Crab Agreement (which was initially con- 
cluded in November 1964). I n  December, Unitcd States officials met 
with representatives of the U.S.S.R. to discuss renewd of the Middle 
Atlantic Fishery Agreement, which was initially concluded Novem- 
ber 25,1967. 

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

Under the king crab agreement, Japan accepted a drastic reduction 
in its annual pack of king crab, from 163,000 cases in 1967 and 1968 to 
85,000 cases for 1960 and 10'70, and agreed to fish prudently for tanner 
crab (often called snow crab). Japan's king crab quota was reduced by 
nearly 60 percent because scientific evidence indicated that, the re- 
source was declining. 

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

Foreign Trade Analysis 
The first of five annual tariff reductions, as a Iwult of the Kennedy 

Round of GATT (General Agreement on Tariffs and Trade), went 
into effect in 1968. These reduced tariffs, along with increased world 
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production and a few lower prices, caused a number of requests for im- 
port investigations under section 9 (b) of the Fish and Wildlife Act of 
1956. BCF began section 9 (b) studies for groundfish and fish meal. 

Foreign Trade Promotion 
BCF staff members analyzed data on foreign trade in fishery prod- 

ucts to determine how changes in import and export trade affect the 
U.S. fishing industry. 

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

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

Most U.S. fishery products promoted at these food fairs were frozen; 
however, some canned products were introduced in Europe for the 
first time under the BCF program. Canned Maine sardines in the new 
aluminum flip-tup container and canned river herring and roe were 
among new introducltions in 1968 in the overseas market. I n  addition, 
frozen eels and frozen seafood chowdm were exhibited for the first 
time at  a, U.S. food trade fair. Among other fishery items displayed 
and promoted m r e  oanned Alaska and Gulf shrimp, frozen salmon, 
frozen minced clams, frozen lobstem, frozen oysters, frozen breaded 
scallops, and frozen Maine shrimp. 

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

International Meetings 
The more important international meetings in 1968 involving BCF 

and its personnel were those of Conference on Firjhing Vessel Construc- 
tion Materials, Food and Agriculture Organization of the United Na- 
tions, Great Lakes Fishery Commission, Inter-American Tropioal 
Tuna Commission, International Commission for the Northwest At- 
lantic Fisheries, International North Pacific Fisheries Commission, 
International Pacific Halibut Commission, International Pacific 
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Salmon Fisheries Commission, International Whaling Commission, 
North Pacific Fur Seal Commission, and Western Hemisphere Nutri- 
tion Congress 11. 

International Programs 
Important international programs in which BCF participated in 

1968 were the United Nations’ Codex Alimentarius Commission and 
the Foreign Currency Research Program. 

Reporting on Foreign Operations 
BCF obtains information needed to determine how foreign fishing 

activities and developments affect the US. fi&ing industry and U.S. 
Gsvernment programs and policies. Fishery attaches in Denmark, 
Ivory Coast, Japan, and Mexico supplied the United Sta.tes Govern- 
ment and the commercial fishing industry with news on fishery devel- 
opments in their regions. Current information on the world’s ever- 
changing fisheries provided a basis for many U.S. Government and 
industry decisions. Such reports are also used in international nego- 
tiations and in resolution of international fishery problems. 

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

Treaty Enforcement and Foreign Fisheries Surveillance 
BCF, in cooperation with .the U.S. Coast Guard, conducts enforce- 

ment and surveillance operations in Alaska, the Pacific Northwast, 
California, Puerto Rim, New England, and the mid-Atlantic a m .  En- 
forcement in California and Puerto Rim is primarily on the yellowfh 
tuna regulations recommended by the Inbr-American Tropical Tuna 
C~mmission and adopted by .the United States. The presence of large 
numbm of foreign fishing vessels in the other areas necessitates con- 
stant vigilance to ensure that these fleets do not Violah the U.S. con- 

fisheries zone and territorial waters and deplete the stocks of 
fish. The provisions of 11 international agreements pertaining to t h w  
amas also must be anforced. 

The program aims to : 
1. Ensure observance by foreign fishing vessels of the pi-ovisions of 

Various international agreements as well as the contiguous fisheries 
zone and territorial waters. 
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2. Enforce domestic fisheries regulations adopted in conjunction 
with international treaties (Pacific halibut, eastern Pacific yellowfin 
tuna, International Convention for the Northwest Atlantic Fisheries, 
and the Fraser River pink and sockeyo salmon). 

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

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

ACCOMPLISHMENTS AND OPERATIONS 

Principal Accomplishments 
BCF’s more important accomplishments in 1968 are summarized 

below according to geographic (areas. These areas are North Pacific ; 
California ; Hawaii ; South Central States ; Gulf of Mexico ; Atlantic ; 
and Great Lakes. Activities that are general rather than regional are 
discussed under the heading “General.” 

North Pacific 
Accomplishments in the North Pacific region were numerous : spon- 

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

Acoueticul wor,%shop.-Discussed at the RCF-sponsored Acoustical 
Workshop November 25 to 27, 1968, at Seat,tlo, W:~sh., were various 
topics concfirned with devices, snch :is echosounders. These topics in- 
cluded basic acoustical principles, acoustical properties of targets, 
equipment and techniques now used in acoustioal surveys, and tho 
future direction to  be taken. The 104 registrants jncluded 48 from the 
Seattle area, 36 from other Pacific coast areas including Alaska, 
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Canada, Oregon, and California, land one from Hawaii. Other regis- 
trants were 12 from the east coast, two from Michigan, three from 
the Gulf coast, one from England, and one from Norway. Participants 
toured BCF's Exploratory Fishing and Gear ltesccurcli Uase at Seattle 
and boarded the vessel John  N.  C'obb for a dockside denionstration 
of an acoustical counting appnratus. Participants were also able to 
visit The Honeywell, Inc., vessel Neyer and tlis Canadiiiri research 
vessel Vector. 

Award of a contract to  build an FPC (fish yrotcilz concentrate) 
demonstration pZant.-In accord with Public Law 89-701, BCF 
awarded a contract in 1967 to build an F P C  plant in the Pacific North- 
west. This installation will demonstrate the commercial feasibility o€ 
P P C  and pmvido operating and cost dntn for future private plnnts. 
The BCF plant will provide higli-quality inatmitLl to be used in dovel- 
oping food products. 

In 1968, Congress enacted legislation to  provide additional funds 
for the F P C  demonstration plant. Earlier legislation (Public Law 
89-701) authorized $1 million for constructing a dcinonstmtion plant. 
When proposals to construct the plant were sought,, 13CV found that 
additional funds were needed €or the chang~d requirements. Construc- 
tion costs (including provisions for uii foreseen costs) were est iiiiat cd 
at $1,900,000. Aftor hearings on a request for int ised coiist,ruc*tion 
funds, Congress passed Public Law 90-540 in Ootober 1968, wliicli 
amended the original law so that funds authorized €or other purposcs 
of the act could be used also for construction, in addition to tho $1 
million already lappropriatod (see app. U) .  Bunds €or operation are 
to be scptiratoly appropriated. 

I n  October 1968,BCF signed ;I contract for the design, construct,ion, 
and operation of an FPC dmionstriition plunt to be built, nt Port of 
Grays Harbor, Abordeen, Wash. The contract oovers design, construc- 
tion, and 1 year of operation. The total cost is $2,446,921. Of this 
amount, $l,581i,OOO is for design and construction mid $862,000 is for 
1 year of operation. 

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

Oohmbia  River F G l w y  Development Z'rogrui, -'l'lie Coluinbii~ 
River Fishery Development Program continued its acL Tities to man- 
age and preserve the salmon nnd steelhead runs of the Colunlbia ltiver 
Basin. It funded the operation of 21 hatcherias, 723 fish screens, and 
83 major fishways. Much of the work is curried out through contracts 
with the Bureau of Sport Fisheries band Wildlife and conservation 
agencies of Idaho, Orogon, land Washington. 
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BCF, khrough the Columbia River Fishery Development Program, 
cooperates with Idaho, Oregon, and Washington and the Bureau of 
Sport Fisheries and Wildlife in a comprehensive and systematic 
fishery management program for the entire Columbia River Basin. 

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

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

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

The contribution of hatchery fish to stocks of fall chinook salmon 
also has been very encouraging. Recent studies indicate that hatcheries 
contributed about 28’7,000 chinook salmon of the 1961 brood. This 
contribution represents about 10 percent of the total Pacific coast 
chinook salmon catch. 

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

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

In the first year of operation, the completed portion of Willamette 
Falls fighway passed 18,523 spring chinook salmon, 16,193 coho salmon, 
3,572 fall chinook salmon, and 2,275 steelhead trout. 

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

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

Design amnl k p e o t i o n  of fish p r o t e o t h  devices.-In Portland, 
Oreg., BCF has a small staff of hydraulic engineers and fishery 
biologists who plan, design, and inspect barriers, fishways, locks, 
screens, spaiwning channels, and other devices needed in waiter develop- 
ment projects throughout the Nation, as well as in tlhe Columbia River 
Basin. This fish facilities staff helped design or acted as advisers on 
projects in Alaska, California, Idaho, New England, Oregon, and 
Washington. I n  1968, both priblic and private agencies accelerated 
their demand for services of this staff. 

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

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

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

Improving tlw d&tributicm of @hry produots.-The pilot program 
begun by BCF in May 196'7 to improve the Midwest distribution of 
fresh and frozen North Pacific fislhery products has been successful. 
BCF work with air freight carriers, distributors, fish processors, and 
retailers has helped expand the markets for fish from the Seattle area. 
Air shipments from Seattle in 1966 were under 300,000 pounds; in 
1967, they were 1.9 million pounds; and in 1968 they rose to 3.9 million 
Pounds. Increasing &mounts of fish were also shipped by air from other we& Coast ports, such as Astoria, Oreg., and San Francisco, Calif. 

This program has benefited the fishing industry in several ways. It 
sponsored exhibits in which introductory samples were given to ithe 
Public, introduced products in new marketing areas, and provided 
an effective theme for advertising the products on radio and TV and 
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in printed media. Air distribution offers an excellent opportunity to 
develop stable markets for underutilized fishery products. Major 
consuming areas can be regularly supplied with large volumes of 
abundant moderahly priced items, such as groundfish. 

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

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

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

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

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

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

BCF i s  also evaluating spiny dogfish and starry flounder for poten- 
tial use in surimi. 

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

Pribilof I S M S  dZeut Comrnvunity and fur seaZs.-Activities in the 
Pribilof Islands in 1968 concerned the Aleut Community, manage- 
ment of the fur seal industry, and methods of harvesting fur seals. 

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

The U.S. Public I-Iealth Service in 1968 continued to supply health 
and hospital services. 

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

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

Managing the fur seal industry was another important activity 
in 1968. Northern f u r  seals were harvested on St. Paul and St. George 
I s h d s  during June 26 to August 16, 1968. St. Paul Island yielded 
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46,576 commercial sealskins from 36,252 males, 3,278 immature fe- 
males, and 7,046 mature females. St. George Island yielded 11,956 
commercial sealskins from 9,185 males, 964 immature females, and 
1,807 mature females. On both Islands 428 skins were rejeded as un- 
suitable for processing. 

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

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

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

Protein recowry from proceshg plmt effCuents.-BCE' Techno- 
logical Laboratory at Seattle, Wash., may have solved the problem 
of water pollution caused by effluents from fish-processing plants. 
Laboratory experiments in 1868 demonstrated that waste proteins can 
be recovered from dilute solutions as protein-phosphate complexes. 
Such recovery of the protein nitrogen is simple and inexpensive. Com- 
parative feeding tests (protein efficiency ratio) indicated that the 
nutritive value of the complexed protein was about equal to  the values 
of the noncomplexed protein. 

Salntrm stui?&8.-Studies made by biologists of the BCF Biological 
Laboratory at  Auke Bay, Alaska, on the early sea life of sockeyo 
salmon in Bristol Bay prove that the young fish migrate seaward in 
a narrow band along the north shore of the Alaska Peninsula. Survival 
of juveniles is high when there is an early breakup of pack ice in 
Bristol Bay and eastern Bering Sea and poor when pack ice remains 
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fast well into the spring. This information may lead to improvement 
of the annual Bristol Bay forecast of sockeye salmon Tuneone of 
the major aims of salmon research in Alaska because better forecasts 
are important to the domestic fishing industry. 

The salmon that spawn in Alaska streams and are caught on the 
high seas provided U.S. fishermen wieh a catch that averaged 48.6 
million fish between 1956 and 1966; they had a value to the fishermen 
of $37 million annually (1965 prices). Scientists at the BCF Biological 
Laboratory in Seattle have hypothesized that tihtihese salmon can be 
located in the open sea by observing prevailing North Pacific current 
systems in tihe area. I n  1967, for the fir& time, they were able to direct 
experimmhl searah for salmon by using oceanographic observations. 
The hypothesis holds that maturing sockeye salmon-the onw that 
will be caught during the coming season-are associated With the 
Alaska Stream thak flows to the west just soukh of the Aleutians. The 
h a t u r e  fish, which will enter the catch in coming seasons, are found 
more to the south, in w a h s  bhat flow to the e&. Data supporting this 
hypothesis were obtained on a joint research cruise of one BCF and 
two Japanese vessels. 

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

k b i n e s  and predakion are causing large losses of fingerling sal- 
monids on tlhe Columbia River. At  preaent maximum power outpub, 
10s- in turbines may be aa high as 19 percent of the fish passing 
through them; losses to predators in certain dwk-water areas may be 
as high as 33 percent. 
me BCF proposed g&hwell-sluice system is the most advanced 

method of bypasing juvenile fish amund dams and will receive in- 
cmaSed emphasis in future researclh; other methods are needed for 
d ive~ ing  most of &e fingerlings from bhe i n t h s  into the gatewells. 
A horizontal traveling screen, proposed for use in intakes, has proved 
8 U ~ ~ f u l ,  and the percentage of young fish diverted to gatewells 
may also be increased by gross roughening of intake ceilings to pro- 
duce Special flow effects in the boundary layer. 

m7-780 0-7- 
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The colleoton of fingerlings ah upriver dams for transport by truck 
around several subsequent dams is another means for protecting fish. 
Marked test groups of juvenile salmon were transported around dams 
and other barriers to a site release downstream at John Day Dam. 
Their survivd wm more than twice that of figh released above Ice 
Harbor Dam. In three separate studies, groups of juveniles released 
below dams reached the Columbia estuary in significantly larger num- 
bers than groups that were released above the dams. Transportation 
of juvenile salmon around an area polluted by a pulp mill doubled 
the number of fish that were able to reach the estuary. 

Rsseardh with sonic tags has identified two factors that conhribute 
to %he loss of adult salmon in the Columbia and Snake Rivers : spill- 
way operations at dams wch = McNary and differences in tempera- 
ture and gas contents of trhe Snake and Columbia Rivers at (their 
juncture. Ad& salmon suffer physical damage during periods of high 
spillway discharges by being swept back downstream through the spill- 
way or by enbring the extremely turbulent are= below %he spill where 
they are #brown against struotures of the dam. Fish also die because 
spillways entrain large quantities of air and cause trhe river it0 becomo 
supersaturated with nitrogen. Under such conditions, fish may contract 
gas bubble disease. Each year high temperartures occur in the Snake 
River before hhey do in the Columbia River. Studiw in 1967 Evhowed 
that Dhis temperature difference (up to loo F.) blocked the Snake 
River runs at +he mouth of the Snake for 9 weeks. There was also 0vi- 
dence that fish died. BCF biologists suspect gas bubble disease because 
the Columbia River was supersaturaked with nitrogen. Fish accom- 
modated rto the supersaturated watters of the Columbia would be 
extremely susceptible to gas bubble disease if only brief periods were 
spent in 6he higher temperatures of Snake River. 

#h&m,p-sorting trmZ.-BCF Exploratory Fighing and Gear Re- 
search Base at  Seaktle, Wash., has designed a new shrimp-sorting Wing 
trawl. This gear appears to be a promising way to separate shrimp 
from small fish and debris during fislhing and to return the fish un- 
harmed to the sea. During tests in the f d l  of 1968, the trawl caught as 
mu& as 2,000 pounds of shrimp per ton. The ca/tclhes usually had less 
than 1 percent &rash, whereas conventional shrimp nets that were used 
nearby had catches wibh rn high as 80 percent trash. The trawl has mg- 
nificrtntly reduced trhe time-consuming work of sorting and also per- 
mits fishing in areas where the mlkhes of trash are high. There is, 
however, one problem With the itrawl, and the base’s fishery scientista 
mnitinue to seek a solution: catoh rates of the shrimp-sorting trawl 
are lower than those of conventional trawls. 

Watsl. r a m m  deuelopnw&.-BCF and the Bureau of Sport Fish- 
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eriesmd Wildlife jointly prepared a special study report that analyzed 
the impact of various combinations of developments on fish and wildlife 
resources of the middle Snake River, Idaho. The report was forwarded 
to the Bureau of Rcclumation. This report helped to influence the 
Federal Power Commission to delay the hearings on the authorization 
of the construction of High Mountain Sheep D m .  During the delay, 
the Department of the Interior was able to develop an alternato 
position. 

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

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

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

The BCI? staff also provided considerable data and information to 
the Federal Water Pollution Control Administration for its national 
estuarine pollution study and participahd in developing a typo 1 
framework study outline and budget for the Water Resources Council. 
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California 
I n  California, the chief accomplishments involved EASTROPAC, 

a fast-sinking tuna purse seine, military food service training, tuna 
fishery forecasting, and XBT (expendable bathythermograph) 
program. 

EASTR0PAC.-BCF is the coordinating agency for the interna- 
tional cooperative oceanographic investigation of the eastern tropical 
Pacific Ocean (EASTROPAC) , which completed a %-month period 
of field work in April 1968. BCF's principal aims in EASTROPAC 
are to estimate the size of oceanic tuna stocks, particularly to the 
westward of present fishing pounds; to increase our knowledge of the 
oceanography of the eastern tropical Pacific; and to gather back- 
ground information that may be used in the forecasting of tuna 
abundance and distribution. Oceanographic data and biological ool- 
lections resulting from the field cruises were processed, and progress 
was made on the EASTROPAC Atlas. 

Fast-shh%hg twna pwrse 8ehe.-Scientists at  the RCF Fishery- 
Oceanography Center in La Jolla, Calif., and a gear expert of the 
BCF Exploratory Fishing and Gear Research Base at Seattle, Wash., 
have designed a fast-sinking tuna purse seine with a fishing depth that 
is 70 percent greater than the usual net. This seine was designed because 
studies had indicated the U.S. tuna fleet could save money in terms of 
vessel operating time if the number of successful sets could be in- 
creased. Based upon model studies, a prototype net was constructed. 
A commercial tuna fishing vessel tested the net off the California 
coast. The vessel set the new seine 19 times and caught fish in 1'7 of 
the sets-an 89-percent success and half again as much as could be 
expected with a conventional seine at that time and in that area. 

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

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

attended by military food service personnel, BCF gives l-day train- 
ing sessions every 4 weeks. A typical day at  a BCF session consists of 
having p u p s  of students prepare several fish recipes, giving a lecture 
on fish cookery, demonstrating the prepared recipes, and holding a 
tasting session. These programs are particularly boneficial because 
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many students go on to supervise the feeding of thousands of troops, 
become instructors to other commissarymen throughout the Service, 
and often continue in food service activities when they leave the 
rnili tary . 

BCF marketing personnel also provide the military with informa- 
tion not readily available elsewhere. 
Twna fishery forecasting.-The BCF tuna-forecasting service, which 

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

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

Hawaii 
In  the Hawaii area, the chief accomplishments involved the demon- 

stration of eddies and their relation to tuna, genetic studies of skipjack 
tuna, and publication of “Oceanographic Atlas of the Pacific Ocean.” 

Eddy p h e m n a  and twna.-Although skipjack tuna are known to 
inhabilt a wide range of ocean, in H’awaiian waters they are caught 
as a rule no more than 60 milea from islands; in the eastern Pacific 
they are caught somewhat farther offshore. If skipjack tuna are to 
be located and harvested from vast areas of the open ocean, we must 
greatly improve our knowledge of the mechanisms that concentrate 
them. A BCF oceanographer in  Honolulu has found that eddies that 
form in the lee of islands bring cool, enriched water to the surface 
layer and are, therefore, more productive than adjacont waters and, 
conSequenkly, provide more forage for fishes, including tunas. The 
eddies tend to maintain their identity aa they move downstream from 
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the island where they were formed. This phenomenon may help ex- 
plain the dispersion of near-shore animals far to sea and tuna concen- 
trations hundreds of miles from the nearest land. Further study of 
island wakes may allow BCF scientists to pinpoint areas in the open 
ocean where concentrations of commercially harvestable fishes may be 
found. 

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

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

South Central States 
The chief accomplishments in the South Central States had to do 

with catfish: Warm-water fish farming in the United States has 
achieved new status and recognition with an explosive increase in 
channel catfish farming. Catfish now are under cultivation in 14 
States, principally in the lower Mississippi River valley. Total acreage 
of catfish farms has expanded 25-fold since 1962. In 1968, acreage in- 
creased at its fastest rate, jumping from 15,000 acres in 1967 to about 
25,000 last year, a two-thirds increase. At the same time, 27.5 million 
pounds of farm-raised catfish were produced in 1968 compared to 
16.5 million pounds in 1967 and about 1 million pounds in 1962. Until 
1968, farm-raised catfish were sold mostly to local live fish markets, 
such as areas where one can fish for a fee. But 1968 marked the advent 
of increased mechanized operations in harvesting and processing, to- 
gether with an increasing number of businessmen attracted to the 
industry by the potential profits. Increased production has called 
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attention to the need for developing new markets for processed, farm- 
raised catfish that will be available in greater quantities in the future. 
Both large and small processors are studying, as potential markets, 
the entire restaurant market as well as retail food chains within and 
outside the southern region of the United States. In  1968, several 
drive-in restaurants in the South began serving the product. Vertical 
integration of activities from harvesting to marketing as well as coop- 
erative arrangements among fish farmers clinracterized the growth of 
the industry in 1968. As of December 31, 1968, six processing plants 
for f arm-raised catfish were operating, and prospects for increased 
production capacity are promising. In  1969, production of farm-raised 
catfish may exceed that of wild catfish in the TJnitod States. 

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

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

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

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

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

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

Gulf of Mexico 
In the Gulf of Mexico the chief accomplishments were marketing 

of shrimp and Spanish mackerel, prevention of rancidity in Spanish 
mackerel, shrimp biology, snapper fillet treatment, studies of nitro- 
furans, thread herring fishery, and studies of water resource devel- 
opments. 

* 

Marketing of s h ~ h p  amd Spaniah m.adcerel.-The BCF Division of 
Marketing, the industry, and the States of Florida and Texas helped 
to move B large volume of shrimp whose total exvessel value was the 
highest in history. Movement of Gulf shrimp to market became slug- 
gish in November 1968, but a concentrated shrimp marketing effort 
during the Christmas holidays helped firm the prices in late Decem- 
ber 1968. This coordinated Federal-industry-State eff 01% centered on 
publicizing a shrimp Christmas tree recipe. Publicity was gained 
through newspapers, TV, and rebail chain stores throughout the 
Southern States. 

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

Pressnth of rancidity in Spmhh mhereZ.-The BCF Techno- 
logical Laboratory at Pascagoula, Miss., tried to h d  a way to prevent 
the development of rancidity in oily fish during frozen storuga. Ran- 
cidity is % problem to the U.S. hh ing  industry because it results in 
shorter shelf life of the fish. Antioxidants have been used sucmful ly  
to retard rancidity in foods of nonmarine origin, buk they have been 
only partially successful in fish products. With Spanish mackerel, how- 
ever, the antioxidant Na, EDTA effectively prevented rancidity as 
measured by taste tests and chemical tests reflectilng low peroxide and 
free fatty acid value. 

flhhnp biology.-The BCF Biological Laboratory at Galveston, 
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Tex., progresssd with its shrimp studies. Eggs of the four common 
commercial shrimp species of the Gulf of Mexico have been hatched, 
and the young reared to p t l a r v a l  stagw in the laboratory. The eg@ 
were obtained from females that were caught in the SW, and broughk 
alive to the laboratory where they spawned. In  ponds fertilized to 
produce natural food, the shrimp have grown in 5 weeks to a size 
large enough to be used for bait or canned commercially. Survival 

excellent, averaging 85 percent, and mom than 250,000 postlarvae 
have been raised. 

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

8 w p p e r  fillet trreatment.-The BGF Technological Laboratory at 
Pasmgoula, Miss., solved a problem that had hampered the develop- 
ment of markets for the large unutilized stocks of snapper recently 
discovered in the Caribbean. Markets for the snappers had been limited 
because of rapid browning of the fillets, discoloration of the red skin 
pigment, and curling of the skin when cooked. The laboratory staff 
solved these problems by treating the fillets with a special chemical 
TDP (3,3’-thiodipropionic acid) and then packaging them in cryovac 

8twlie.s of nitrofuruns.-Scientists of the BCF Technological Lab- 
oratory at Pascaigoula, Miss., tried to find chemicals that will inhibit 
the action of proteolytic bacteria in seafood products. The bacteria 
lower the quality of seafoods by decomposing the flesh. The scientists 
found nitrofurans promising as inhibitory agents when applied to raw 
iced seafoods. The scientists also found that various small Colnmntra- 
Lions (1 tmd 8 parts per million) of nitrofurans prevent growth of the 
natural microbiological flora of shrimp. 

Thread hel.ri.ng fishery.-In the winter of 1968, the BCF Explom- 
tory Fishing and Gear Research Base at Pascagoula, Miss., and com- 
mercial fishermen continued their cooperative project to harve& thread 
herring and other sardinelike species off the west mast of Florida. 
This projwt began in the fall of 1967. Using knowledge acquimd from 
experimenk with remote sensing techniques, BCF scientists helped the 
fishermen locate schools of fish. The fishermen gave BCF scientists tho 
Catch data they needed for estimating the size of the schools. Landings 
of thread herring increased to 12 million pounds in 1968. This fishery 
marks the beginning of more intensive use of latent stocks of thread 
herring in the Gulf of Mexico. Such a fishery can supply the fish meal 

bags. 
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induatry during the season when the menhaden are not mulily 
available. 

Water r e 8 0 ~ ~ c e  developnts.-BCF continued work on the Texas 
Coast Hurricane Study Project of the Corps of Engineers. Hydraulic 
model studies designed to tmt hurricane protection plans for Galveston 
Bay, Tex., indicated that to accommodate normal tidal exchanges the 
structures designed to prevent hurricane surge tides from entering the 
bay would have to be larger than originally planned. Additional test- 
ing will be required to determine if barrier designs are adequate to ac- 
complish the necessary dispersion of pollution entering the estuary 
from the Houston ship channel. 

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

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

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

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

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

Atlantic 
The chief accomplishments of the Atlantic coast concorned con- 

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

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

Experiment with wnderwater habitat.-Diver-scientists underwent 
extensive training and other preparations were completed for the proj- 
ect TEKTITE I, to be conducted in February-April 1969 at St. John, 
Virgin Islands. In  the experiment a diving barn will stay under water 
for a longer time than has been attampted before. TEKTITE I is an 
interagency cooperative program involving tho U.S. Navy, NASA 
(National Aeronautics and Space Administration), the General Elec- 
tric Co., and tho U.S. Department of the Interior. In  this effort, four 
Departments of the Interior diver-scientists (including three from 
BCF) will l iw  and work for 60 consecutive days on the ocean floor at 
a depth of 80 feet. The principal aims of the project are to make ex- 
tensive marine scianco studies on the Ocean bottom and observe behavior 
of men living together in an alien environment. Results of such studies 
can be applied to both future undersea misions and space missions of 
extended duration. 

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

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

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

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

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

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

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

Preparations have been mado for an international cooperative study 
of recruitment and its relation to stock size and fishing intensity. The 
BCF research vessel AZbatW88 ZV along with Canadian and U.S.S.R. 
vessels will participate in this program. During 1968, BCF performed 
basic preparatory work needed to tool up for this cooperative multi- 
ship survey. A plankton sampler wtls selected for making standard 
collections. Calibration experiments to compare the performance of 
trawls, plankton samplers, and the vessels themselves, were made by 
Soviet and U.S. vessels in the fall of 1967 and again with a U.S.S.R. 
vessel and a Canadian vessel in the fall of 1968. A sampling technique 
was developed and tested. The BCF laboratory and the U.S.S.R. lab- 
oratory at the Baltic port of Kaliningrad have standardized methods 
for sorting collections. International cooperation of this type increases 
possibilities that countries will be able to develop workable manage- 
ment procedures on common property resources. 

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

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

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

Menhaden research.-Scienti&s at BCF Biological Laboratory at 
Beaufort, N.C., carried out what they believe is the greatest fish- 
tagging program in the world. They tagged more than 844,000 men- 
haden in five areas of the Atlantic coast. The nearly 03,000 tags that 
have been recovered are helping the scientists learn about the migra- 
tions of menhaden. 

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

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

0 yeter 8tudies.-The BCF Biological LsLboraitory at Oxford, Md., 
followed the distribution, prevalence, and spread within Chesapeake 
Bay of ~ h h ~ n ~ a n d 8 m ~ ,  an important parasite of oysters. Laboratory 
studies have helped determine mechanisms for transmission of M k -  
o hh ia  Wz80ni. 

The laboratory at  Oxford is also studying various methods of sus- 
pended cullture of oysters in both natural and antificial ponds. Good 
survival and gr-h have been obtained on 1,400 strings of 1965-year- 
class oy&m suspended in a natuml pond. 

The BCF Biological Laboratory at  Milford, Conn., studied genetics 
and selective breeding of oysters. Scientists followed 42 families of 
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randomly cross-bred oysters through several generations. The labora- 
tory used chemicals and radioaotivity It0 induce mutations in oysters. 
The labratory does this work to determine the possibility of producing 
hybrids with desirable charaderistics. 

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

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

Shipboard processing system.--Personnel of the BCF Technolog- 
ical Lmboratory at Gloucester, Mass., have demonstrated a prototype 
system for handling and processing fish mboard New England trawlers. 
Thlis system, which could significantly improve processing efficiency, 
has three units: (1) a mechanized fish hopper that can eliminate the 
repetitious and fatiguing bending and stooping now necessary aboard 
trawlers; (2) a vacuum eviscerator that sucks out the guts and thus 
eliminates the hand ripping and gutting that opens the fish to con- 
tamination by bwtaria; and (3) a mechanized washer and water spray 
unit bhat greatly reduces the normal spoilage of freshly caught fish. 
The three units have been tested successfully aboard a BCF research 
V&. 
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#tudy of ve88eh fi8hhg for haddoorO.-The BCF Division of Eco- 
nomic Research studied the economic &ciency of haddock vessels. 
The analysis revealed how closely size and horsepower are related to 
economic performance. The study suggests that more emphasis should 
be p l d  on using large vessels with large horsepower engines. Such 
greater 'powered vessels would be better able to compete with foreign 
countries than the relatively small U.S. craft now fishing for haddock. 
Twna innJestigatk.-In 1968, the BCF Tropical Atlantic Biolog- 

ical Laboraitory at Miami, Fla., performed research designed to 
increase the total U.S. catch of tunas from the tropical Atlantic Oman 
and provide the scientific information required for managing the tuna 
fisheries for optimum sustained yield. The laboratory sxpects that 
requirements for this information will increase rapidly when the 
Atlantic Tuna Convention enters into force. Meteorological, oceano- 
graphtic, biological, and fishery investigations carried out by the lab- 
oratory should result in techniques for predicting when and where 
tunas will be found, provide knowledge needed for managing Atlantic 
tuna mources, and increase the effectiveness of American vessels fish- 
ing in the tropical Atlantic. Studies on Atlantic tunas include collec- 
tion of catah and effort and biological data from commercial fisheries. 
T h w  data are obtained through the efforts of BCF and through 
cooperation wit& foreign fishery organizations. 

Watm r e ~ w o e  deveZopnts.-!K'he BCF North Atlantic Region 
reviewed and reported on 220 separate w a b r  remurce development 
projects. Most of the projects were associated with estuary alteration, 
beach erosion control, and hurricane protection. The region was repm- 
sented on seven technical and policy committees relative to fishery 
studies in Delaware, Maryland, Massachusetts, New York, and Vir- 
ginia. Region personnel attended 50 meetings to help coordinate the 
planning for power plants and the conservation and development of 
commercial fishery resourcw. The region also helped the technical 
committee for fishery management of the Connecticut River Basin to 
review potentid sites for facilities to p a  anadromous fishes over 
darn& 

Great Lakes 
m e  chief accomplishments in tihe Great Lakes region were studies 

of r he alewife die-off in Lake Michigan, catfish research, electrical 
trawl development for the Great Lakes, evaluation of fish stocks in 
Lake Erie, insedicidea in fish from Great Lakes, reservoir program, 
8ea lampmy control, and water m u r m  developmenta 

A Z h f e  &-off ih Lake Miuhigm.-During the spring and summer 
of 1968, gear experts of the BCF Exploratory Fishing Base in Ann 
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Arbor, Mich., in cooperation with personnel of the Federal Water 
Pollution Control Administration, provided technical direction to the 
joint State-Federal Lake Michigan alewife die-off control investi- 
gcution. To remove dead alewives, the p a r  experts usad the surface 
skim nets developed by BCF in 1967. They also trained @he commer- 
cial fishermen who helped in the cleanup operations. The fishermen 
were shown how to handle these nets. 

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

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

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

Uatfish re8earuh.-The BCF Technologkal Laboratory at Ann 
Arbor, Mich., made considerable progress in its catfish research. Its 
personnel worked with industry to develop new processing equipment 
for sorting, gutting, heading, and skinning catfish. I n  addition, the 
laboratory provided information on processing plant layouts and made 
recommendations on process flow plans, a8 well as engineering specifi- 
cations an refrigeration requirements for freezing and storing cat&& 
produats. 

EleotrioaZ trawZ deveZopment for the Great Lahe8.-A prototype 
electrified trawl system, developed under a contract supervised by 
personnel of the BCF Exploratory Fishing and Gear Research Base 
at Ann Arbor, Mich., made significant catches of alewives and chubs in 
Lake Michigan. Compared to the usual, unelectrified Itrawls, the trawls 
with the electrid fields had catches 32 percent higher for dawives 
and 76 percent higher for chub. Electrical fishing systems hold con- 
siderable promise for increasing the &ciency of hamesting. 

Fbh 8touk8 in Lake E&.-Studies on Lake Erie by B W  Biological 
867480 0-7- 
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Laboratory at Ann Arbor, Mich., showed no major changes in fish 
stocks. Compared to the past 10 years spawning success for most spe- 
cies was poor. Sheepshead, gizzard shad, and possibly white bass were 
the only species with a good hatch. The steady increase in sheepshead, 
which were not being harvested, was of some concern. Biologists con- 
tinued to tag walleyes in New York waters of Lake Erie to follow 
seasonal movement8 and growth. Fifty-three of 2,523 walleyes re- 
leased with a neoprene dart tag had been recovered, most of them 
east of their point of release. 

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

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

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

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

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

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

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

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

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

BCF continued to participate in seven comprehensive basin plan- 
ning studies. These studies include Souris-Rad-Rainy River Basin 
Comprehensive Study, Missouri Basin Comprehensive Study, Upper 
Mississippi River Basin Comprehensive Study, Great Lakes Basin 
Comprehensive Study, Appalachian Regional Comprehensive Study, 
Great Lakes-Illinois River Basin Project, and Great Lakes Water 
Love1 Study. All comprehensive basin planning studies need to consider 
oommercial fishery needs, problems, and opportunities for develop- 
ment. Considerable coordination is required m o n g  commercial fishery 
interests with other Federal agencies, States, and universities. 

General 
Many BCF activities in 1968 were pnoral rather than regional. 

These activities concerned cooperatives, eoonomic evaluation of Fish- 
ing Vessel Construction Differential Subsidy Program, estuarine stud- 
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ies, fish protein concentrate research, fishery produck publicity, fishery 
statistics, inspection and certification program, irradiation of fish, 
Market News Service reporting, State Aid Program, and transporta- 
tion of fishery products. 

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

The section also provided technical information and advice to four 
groups: (1) oommunity leaders and fishermen in Gloucestw, Mass., 
who wished to organize and operate a bargaining cooperative; (2) 
shrimpers who wanted a cooperative at  Key West, Ha.; (3) shrimp 
fishermen and dealers who wanted 8 cooperative mar Charleston, S.C. ; 
and (4) the Hilton Read Fishermen’s Cooperative at Hilton H a d ,  
S.C., who wished to increase the outlets for its products. 

Econo& mahmtwn of F;Shinq ve58eZ Construction Differential 
Xu65idy Program.--TZle BCF Division of Eoonomic Researoh evalu- 
ated the effect of the 1964 Fishing Fleet Improvement Act. The study 
indicated that substantial changes should be made in the law to 
prevent overfishing and to obtain the highest economic benefits from 
Government subsidies. 

E57barine 8tud&s.--Basic estuarine studies by BCF continued to  
supply valuable information needed for evaluating the effect of pro- 
posed manmade changes in these important areas. Biological studies 
were instrumental in preventing dredging and filling of over 200 acres 
of submerged land that had about $1,400,000 worth of natural resources, 
including fisheries and recreation. Personnel from BCF estuarine pro- 
grams were involved in meetings and oommittees to evaluate changes 
in several major water diversion programs. 

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

Studies of the capacity of fish to develop rasistance to DDT showed 
that no significant resistance occurred through eighh successive 
generations. 

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

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

FGhcry product pub Mcity.-To increase sdes of fishery products, 
BCF issued mmketing materials, scheduled radio and television broad- 
casts, demonstrated fish coolcory techniques, developed recipes, and 
circulated films. 

BCJ? established a central mail facility in Chicago, Ill., to distributo 
its press materials on availability of various domestic fishery products, 
nutrition, preparation methods, purelitsing, nnd quality. 

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

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

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

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

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

F%k?ry 8tatiStic8.-BcF’s fishery statisticians assembled data on the 
fisheries for the 46 States that had commercial fishing. These data in- 
clude the numbers of commercial fishermen, fishing craft, and gear, as 
well 519 the quantity and value of the catch by species and gear, pro- 
duction of processed fishery commodities, and foreign trade in fishery 
products. With the cooperation of State fishery agencies, the data on 
landings were published monthly for 18 States. Also printed monthly 
was information on the production of fish meal, oil, and solubles; 
freezing; and cold storage holdings of fish and shellfish. Released 
quarterly were data, on the monthly production of fish sticks, fish por- 
tions, and breaded shrimp. 

Impectim amd certification program-BCF provided continuous 
inspection and certification services to 40 procissing plants on a cost- 
reimbursable basis. Fifty-seven i n s p t o r s  inspected 265 million 
pounds (edible weight) of fishery products-22 percent of the annual 
domestic production. I n  addition, 13 lot inspection stations provided 
inspection services to 22 States and various State and Federal agencies 
that use USDI inspection when they buy fishery products. 

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

ZmadhtiOn of f&h.--Use of gamma radiation in shorebased irradia- 
tion experiments on fish products at the BCF Technological Labom- 
toriea at Glouces~r, Mrm., Pascagouh, Miss., and Seattle, Wash., has 
shown that over 99 percent of bacteria responsible for spoilage can 
be killed without adversely affecting the quality of fish flesh. Results 
show that irradiated fishery products have a greater storage life than 
nonirradiated products land can, therefore, be transported over greater 
distances. To reduce qoilage bacteria to a very low level immediately 
after catching the fish, the Atomic Energy Commission furnished 



RHPORT FOR UALBNDAR YHAR 1968 41 

portable 17-ton shipboard irradiahors for use aboard BCF vessels. 
Fresh New England haddock khat have been irradiated on shipboard 
have been held in ice to 33 days without loss of quality. This storage 
life compares with the normal average of 1’7 days for iced, non- 
irradiated haddock. Shiphard irradiation of haddock would also per- 
mit a vessel It0 remain longer at sea, if necessary, to obtain a full load, 
Shipboard irradiation studies have also been carried out atbard BCF 
vessels in the Gulf of Mexico by the BCF Technological Laboratory at 
I’wcagoula, Miss., and in narthewt Pacific waters by the BCF Tech- 
nological Laboratory at Seattle, Wash. 

Market New8 Serviae reporting.-The BCF Fishery Mwket News 
Service continued to provide the U.S. fishing industry with ltimely 
and current market information on prices, landings, market receipts, 
production of processed products, imports ‘and exports, storage stocks, 
rail and truck movements, and trends and developments in foreign 
fisheries. Market News Service disseminahd this information through 
its mimeographed daily “Fishery Products Reports” and other peri- 
odic or intermittent reports published by its seven field ofices at prin- 
cipal fish landing ports and leading wholesale market centers. The 
Market News Service also made this information available to the 
fishing industry through other media including newspapers, peri- 
odicals, radio, telephone, and personal mntacts. While Congross was 
in session the Market News Service also kept the fishing industry in- 
formed on legislative actions affecting fisheries and related industries. 

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

The 90th Congress extended for an additional 4 years the Com- 
mercial Fisheries Research and Development Act of 1964, beginning 
July 1, 1969, under Public Law 90-551. All 50 States, the Common- 
wealth of Puerto Rim, and the governments of the Virgin Islands, 
Guam, and American Samoa are participating in the program and 
carrying out cost-sharing projects concerned with research, develop- 
ment, conservation, and management of the Nation’s commercial 
fishery resources. Cost-sharing projects are funded at either a 50- or 
a 75-percent level of Federal participation, whereas projects to allevi- 
ate resource disaster and to establish new commercial fisheries may 
be financed with 100 percent Federal funds. State matching funds 
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must be new moneys not previously used for other commercial fishery 
research land development. 

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

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

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

Although the act became law in 1966, the first program funds were 
not made available until October 1967. At  the end of calendar year 
1968,69 projects had been funded for 24 States and five other non-Fed- 
era1 interests. Total funding was $7 million, of which BCF's share was 
50 percent. 

Project emphasis is on the construction and expansion of Pacific 
salmon hatcheries, together with research on problems of nutrition 
and fkh disease. Much ahtention is given also to better use of alewives, 
river herrings, and American shad; more accurate forecast of the 
timing and size of salmon runs; and stream clearance and other im- 
provement of spawning habitah Included are construction of Elk 
River Salmon Hatchery in Oregon, with a rearing potential of 2 
million coho salmon annually for release in southern coastal streams ; 
rehabilitation of 15 pink and chum salmon streams in Prince William 
Sound, Alaska, which were put out of production by the 1964 earth- 
quake; removal of obstructions in Pacific coastal streams to provide 
~ ~ ~ 8 8 8  to 62 miles of salmon spawning and nursery areas; completion 
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of inventory of the barriers to the passage of alewives and American 
shad in New England coast streams; and construction of additional 
rearing ponds for increased hatchery efficiency and salmon survival 
at  State-owned hatcheries in Oregon and Washington. I n  fiscal year 
1968 (which began July 1,1967), $2.15 million in program funds were 
made available to BCE" under this act. 

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

Tramportation of $hey products.-BCF oontinued to help 
maintain adequvte transport service and facilities for fishery products. 

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

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

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

Fisheries Financial Assistance Programs 
BCF continued to administer three financial tassistanco programs to 

aid the U.S. fishing industry. These programs are the Fisheries Lorn 
Program, the Fishing Vessel Construction Differential Subsidy Pro- 
gram, and the Fishing VesseI Mortgage and Loan Insurance Program. 
A report of khe activities under each program follows. 
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Fisheries Loan Program 
The Fisheries Loan Program continued operations that began in the 

latter part of 1956. Public Law 89-85, enacted July 1,1965, authorized 
continuation of this program; it extended the life of the Fisheries Loan 
Fund to June 30, 1970, and expanded the purposes for which loans 
may be made. Loans may be made for financing or refinancing the 
cost of purchasing, constructing, equipping, maintaining, repairing, 
or operating new or used commercial fishing vessels or gear under cer- 
tain restrictions. The applicant must be a U.S. citizen, possess ability, 
experience, resources, and other qualifications necessary to operate 
successfully and show thak reasonable financing is not otherwise avail- 
sble. During fiscal year 1968, 139 applications totaling $5,614,227 
were received and 75 for $2,441,115 were approved. The total since the 
program began is 2,114 applications for $57,264,231, and of these 1,116 
for $26,593,756 were approved. 

Fishing Vessel Construction Differential Subsidy Program 
Public Law 86-516 authorized the Fishing Vessel Construction Dif- 

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

Fishing Vessel Mortgage and Loan Insurance Program 
This program provides Government insurance for mortgages given 

by lending agencies to construct, reconstruct, or recondition fishing 
vessels. During 1968,51 applications for insurance totaling $4,094,918 
were received and brought the total applications to 218 for $24,396,936. 
Forty-six applications involving $5,209,308 were approved during 
1968, and 11 for $1,466,241 were pending as of June 30,1968. Since this 
pmgram began in 1960, the Department of the Interior has approved 
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1’79 applications for $20,261,379. Vessel owners and lending agencies 
continued interest in this program throughout 1968. 

American Fisheries Advisory Committee 
Key members of the U.S. commercial fishing industry constitute the 

American Fisheries Advisory Committee. The Secretary of the In- 
terior, under provisions of the Saltonstall-Kennedy Act of July 1,1084, 
appoints these members. The Committee provides the Secretary with 
advice and recommendations on matters relating to commercial fish- 
eries programs in the Department of the Interior. The Committee met 
in 1968 in Kodiak, Alaska, July 21 to 31 and in New Orleans, La., 
December 9 to 11. 

Appendix D lists the Committee members of 1968. 

New Programs 
BCF had two new research programs in 1968 : the determination of 

consumer preferences for fishery products and the remote sensing of 
fishery resources. 

Consumer Preferences for Fishery Products 
BCF let a contract in 1968 to an established market research firm to 

determine consumer preferences for fishery products. Through use of 
diaries kept by homemakers the firm will provide data and informa- 
tion on this subject. BCF will analyze these data to determine basic 
principles of consumer demand for fishery products. Such knowledge 
Will enable the fishing industry to market its products more off ectively. 

Remote Sensing of Fishery Resources 
Application of remote sensing technology to fishery ocennography 

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

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

Meetings 
BCF officials participated in many international conferences and 

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

Subjects discussed at  these meetings included construction materials 
for fishing vessels; F A 0  (Food and Agriculture Organization) mat- 
ters, including F A 0  programs and budget, reorganization of FAO, 
cooperation of developed and developing F A 0  member countries, need 
for regional fishery bodies in the Southeast Atlantic and Southwest 
Atlantic, and review of present knowledge of the Indian Ocean fish- 
eries; cooperation of the new Indian Ocean Fishery Commission and 
Indo-Pacifio Fisheries Council, technical conferences on developments 
in research vessel design and harbors and port facilities ; sea lamprey 
control, restocking of Lakes Superior and Michigan with hatchery- 
reared lake trout, introduction of coho salmon in Lakes Michigan and 
Superior; condition of stocks of tropical tunas and effect of the fishery 
on the tunas, yellowfin tuna quota ; fish protein concentrate demonstra- 
tion plant, comprehensive trawl regulations of the International Com- 
mission for the Northwest Atlantic; salmon, king crab, and groundfish 
resources in the North Pacific and Bering Sea; effects of foreign fish- 
ing upon halibut stocks in the Bering Sea and Gulf of Alaska ; sockeye 
and pink salmon runs to the Frwr River system; seaweed products; 
whale catch in  the Antarctic, North Pacific fur seal resources, and 
didary inadequacy in the Western Hemisphere. A summary of the work 
done at these meetings follows. 

Conference on Fishing Vessel Construction Materials 
Oanadian and other international experts (naval architects, boat 

builders, fishing vessel operators) presented 33 technical papers at the 
Conference on Fishing Vessel Construction Materials October 1 to 3, 
1968, in Montreal, Canada. The Conference, sponsored by the Ca- 
nadian Federal-Provincial Atlantic Fisheries Committee, was the 
fourth in a series organized to improve efficiency and economic condi- 
tions in the Canadian Atlantic coast fishing industry. The papers dealt 
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with vessel construction materials, including uses of concrete, fiber- 
glass, laminated wood, plastics, plywood, resin and glues, steel, m d  
wood. Materials of the future include modifications of all the current 
types of materials plus ferrocement and cellular plastics. The trend in 
construction for fishing vessels appears to favor steel for ships over 100 
feet long. Aluminum, fitberglass-reinforced plastic materials, and wood 
are competitive materials for vessels 70 to 100 feet long. Aluminum, 
fiberglass-reinforced plastics, plywood, and wood compete with each 
other for vessels under 70 feet. 

FA0 (Food and Agriculture Organization of the United 
Nations) 
In 1968, F A 0  advanced its work through its Committee on Fish- 

eries, Council, Department of Fisheries, IOFC (Indian Ocean Fish- 
ery Commission), I P F C  (Indo-Pacific Fisheries Council), and 
technical conferences. 

C m i t t e e  on F&hem'm.-At the Third Session of bhe Cornmititee 
on Fisheries in Rome, Italy, April 24 to 30, 1968, the representatives 
of developed and developing member nations had a beneficial exohange 
of views. Some of the major decisions made at the Third Session 
involved cooperation of developed and developing nations. One ex- 
ample was agreement to investigate the suggestion made by the 14tih 
PA0 Conference that multilateral funding agencies including UNDP 
(United Nations Development Program) be used to supplement F A 0  
funding of regional fishery bodies. 

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

I n  reviewing various regions of the world, tih0 Committee realized 
that a regional fishery body is urgently needed in the Southeast At- 
lantic and felt plans should be mado it0 convene a conference of pleni- 
potentiaries to work on a draft convention. The Southwest Atlantic 
also needs a regional organization open to all nations that fish in 
the arm. 

FA0 CournoiZ.-During 1968, fishery matters were of somewhat 
minor importance in the biennial regional conferences of FA0 and at 
the Slst Session of the F A 0  Council, held in Rome, Italy, October 7 
to 22. The F A 0  Council, however, endorsed actions affeoting fisheries. 
'& aohieve better coordination, the Director-General proposed five 
areas of concentration that should rsceive emphasis in F A 0  programs 
L c l  in the FA0 budget. These areas are : work on high-yielding varie- 
ties of ba& food crops, filling the protein gap, war on waste, mobili- 
zation of human resources for rural development, and earning and 
saving foreign exchange. 
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In agreeing with this new emphasis, hhe Council decided to replace 
the 7JA.n.ical Committee of the F A 0  Conference with only two new 
commitkes-one committee to deal with field programs and the other 
wihh the five areas of concentration. Because the Teohnical Committee 
on Fisheries has been abolished, the two new committees will now have 
the responsibility for reviewing ithe Director-General's Program of 
Work and Budget in Fisheries. 

The Council also approved a reorganization of F A 0  that gives the 
Depantment of Fisheries a new Industries Division. The other two 
divisions in the Fisheries Department will be the Fisheries Resources 
Division and Fisheries Economics and Institutions Division. 

F A 0  Deparhwnt of F&hem'es.-The FA0 Department of Fisheries 
continued to expand as it began the second phase of growtrh approved 
by the 13th Session of the F A 0  Conference in 1965. The rate of 
growth, however, is less than was originally expectsd. 

IOFc (I.ndian Ocean. F&?wry ~o???m&sion).-At ita 48th session 
in June 1967, the F A 0  Council established IOFC, which held its firfit 
sewion in Rome, Italy, September 16 to 20, 1968. Twenty-two of the 
27 member nations, including the United States, sent represenhahives 
to the First Session, which reviewed present knowledge of the Indian 
O w n  fisheries. 

IOFC, assisted by a Swsional Committee, studied and then consid- 
ered the first phase of the International Indian Ocean Fishery Survey 
and Development Program. It proposed that the possibility of ushg 
UNDP funds to help finance the first phase be examined. 
During the sewion, the Commission established an IOFC/IPFC 

Joint Working Party of Experts on Indian Ocean and Western Pacific 
Fishery Stahistics in order to coordinate their activities with bhose 
of IPFC. 

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

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

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

TeoivnicaZ conferemea.-~AO aha convened technical conferences 
on subjects of worldwide fishery interest. 
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BCF and FA0 sponsored the Second FA0 Technical Conference on 
Pishery Research Craft in Seattle, Wash., March 18 to 24, 1968. The 
mgistration showed an attendance of 142 individuals, 45 of whom 
Were from 17 countries outside the United States. Only 36 participants 
from 12 nations attended the first conference in Tokyo in September 
1961. The 1968 Conference involved primarily an exchange of in- 
formation and discussions on developments in research vessel design. 

, Of especial interest was how the design was relatad to the aotivities 
of the research craft and how best to plan, equip, and use these craft. 

BCF also participated in the F A 0  Conference on Fishing Ports 
and Port Markets in Bremen, Germany, September 23 to 28,1968. One 
hundred and eighty representatives from 32 nations and four world- 
wide organizations attended the sessions. Emphasis during the Con- 
ference was on the development and operations of harbors and port 
facilities. Also emphasized were various aspects of marketing, indud- 
ing transport of fish, sales, financing, sanitation, storage, and market 
development. 

Great Lakes Fishery Commission 
At its 13th annual meeting, June 18 to 20,1968, at Toronto, Canada, 

the Great Lakes Fishery Commission reported that the sea lamprey 
control program was continuing in Lakes Superior, Michigan, and 
&.won. State, Provincial, and Federal agencies have undertaken a 
massive restocking of Lakes Superior and Michigan with hatchery- 
reared lake trout. Growth and survival of planted lake trout have 
been encouraging, although natural spawning of trout in the lakes 
is still limited. Introduction of coho salmon in Lakes Michigan and 
Superior has also yielded f avorablo preliminary results. 

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

hTTC (Inter-American Tropical Tuna Commission) 
At its 20th annual meeting at Panama City, Panama, April 2 to 4, 

1968, IATTC reviewed the r a r c h  by its scientists whose aiims are to 
obtain information on the condition of the stocks of tropical tunas and 
how the fishery affects the stocks. IATTC recommended to the mem- 
ber countries (Costa Rica, Ecuador, Mexico, Panama, 'and the United 
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States) that the yellowfin tuna quota for 1968 be set at 93,000 short 
tons. This quota was subsequently raised to 106,000 tons after further 
study by the IATTC staff showed the quota could be increased without 
exceeding the maximum sustainable yield. 

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

International Association of Fish Meal Manufacturers 
The annual meeting of this association was held in Bremen, Ger- 

many, September 28 to October 5,  1968. A technologist of the BCF 
Technological Laboratory at College Park, Md., gave a brief report 
on the status of the fish protein concentrate demonstration plant. He 
also answered questions on research on fish meal and fish protein 
concentrate. 

ICNAF (International Commission for the Northwest Atlantic 

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

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

1CNA.F also reviewed two pending Protocols that it had approved 
previously for ratification. One Protocol would simplify procedure 
for entry into force of regulatory proposals adoptad by ICNAE". The 

Fisheries) 
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other Protocol would allow ICNAF to propose an international 
inspeation scheme It0 ensure that its regulatory measures are being 
applied properly. I n  expectation of entry into force of this second 
amending Protocol, ICNAF reached general agreement on details 
of an international inspection scheme. 

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

INPFC (International North Pacific Fisheries Commission) 
During the 2 weeks preceding the 15th annual meeting of INPFC 

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

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

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

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

International Pacific Halibut Commission 
At its 44th annual meeting, January 23 to 25, 1968, at Seattle, 

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

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

International Pacific Salmon Fisheries Commission 
At its annual meeting at  Bellingham, Wash., December 11 to 12,1968, 

this Commission reviewed predictions for the 1969 sockeye and pink 
salmon runs to the Fraser River system and proposed regulations for 
1969. 

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

International Seaweed Symposium 
The eixth International Seaweed Symposium at Santiago de Com- 

poshla, Spain, September 9 to 15,1968, brought together commercial 
authorities, scientists doing original research, and Government officials 
who make the regulations of exporting and importing seaweed prod- 
ucts. Over 250 delegates from 84 countries attended the Symposium. 
About 110 papers on a broad range of Bubjeds associated with marine 
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algae and seaweeds were presented. A BCF representative presented 
a paper, titled “The Nutrient Content of Turtle Grass (Thdmsia 
l e s t u d h m )  .” Two concurrent sessions were held. One session dealt 
with subjects, such cm ecology and distribution, metabolism, physiol- 
ogy, and taxonomy. The other session dealt with subjects, such as 
chemical constituents of seaweed, manufacture of seaweed extracts, 
seaweeds in agriculture, and seaweeds in animal feedstuffs. 

IWC (International Whaling Commission) 
At its 20th meeting in Tolryo, Japan, June 24 to 28, 1968, IWC 

reported that eight expeditions (four Japanese, one Norwegian, and 
three Soviet) operated in the Antarctic in the 1967-68 sewon. They 
caught 2,155 fin whales and 10,357 sei whales, equivalent to 2,804 blue 
whale units, and 2,568 sperm whales. IWC’s Sciontific Committee 
reported its best estimate of the prssent sustainable yield of fin and 
sei whales for the whole Antarctic to be equivalent to 3,400 blue whale 
units. I n  accordance with policy adopted by IWC in 1966 that the 
total catch should be less than the combined sustainable yields of the 
fh and sei whale stocks, IWC set the pelagic catch limit for the 1968-69 
A ntarctic season at 3,200 blue whale units, the same as in the previous 
seamn. 

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

IWC was notified that the North Pacific whaling countries (Canada, 
Japan, Unit’ed States, and U.S.S.R.) had agreed to adopt m m u w  
to conserve whale stoclts in the area and had decided to limit the catch 
of fin whales in the North Pacific in 1969 to  1,600 whales. They had 
also agreed to limit their mi whale catch in the North Pacific in 1969 
80 that it would not exceed the 1967 level. 

meeting. 

North Pacific Fur Seal Commission 
The North Pacific Fur Seal Commission held its 11th meeting in 

bfoscow, U.S.S.R., April 8 to 12, l9G8. The Standing Scientific Com- 
mittee of the Commission met for 2 weeks preceding tho Commission 
meeting to review its 1967 moarch and plans for 1968. 

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

Western Hemisphere Nutrition Congress I1 
At the meeting of the Western Hemisphere Nutrition Congress I1 

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

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

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

Cooperation with International Groups 
Cooperation enables international groups to solve mutual problems 

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

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

Oodm A.?hwntaurius Comb8h . -BCF 'assists in the work of 
Codex Alimentarius Commission, an international body operating un- 
der auspices of the United Nations. The Commission is trying to 
develop and establish international standards for foods. 

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

Opinion was divided on including performance requirements in 
Codex st, ndards. Canada, Netherlands, Sweden, and the United 
Kingdorr believe the standards should have process specifications or 
essential information on how to handle and preserve the product. 
Denmark, Japan, Norway, the United States, and other countries 
favor using a standard only to define the characteristic of the final 
product. A tentative compromise was evolved : process specifications 
would not be a standard but would be incorporated into a Cod0 of 
Technological Practice, 

Foreign Currency Research Program (Public Law &O) .-As pro- 
vided in section 104(b) (3) of Public Law 480, BCB undertakes 
fishery research projects in cooperation with institutions in foreign 
countries. Research waa carried out on 11 projects in India, Israel, 
and Poland, and a number of scientific papers useful to BCF scientists 
were translated in excess foreign currency countries. BCF obligated 
$138,444 during 1968 ; $1,628,’7G1 has been obligated since the fishery 
rcseurch program began in 1962. 

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

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

I n  another experiment they found that when one ovary of a cutfish 
is r emwd,  the remaining ovary attained the size mid egg clozult of 
the origiiial two ovaries within 22 days. I f  this technique cim be 
applied to sturgeon, these scioiitists believe a 50-percent increase in 
caviar production could be realized. 

Israeli researchers gave special atteiition to improving present fish 
farming prtwtjces. After discovery of the method to spawn mullet in 
captivity, emphasis wnp pl:Lccd 011 tccliniques to rear young to a size 
Suitable for staking ponds. Gc, wticists continued extmsive controlled 
experiments in tanks and ponds to produco faster growing and bettor 
quality carp. 
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There was also technological research. One project studied how low 
levels of fish products affect the utilization of plant protein by grow- 
ing chickens and pigs. This project was carried out at the Institute 
of Animal Physiology and Nutrition, Poznan, Poland. Some work 
associated with this project included sampling of fish meal of known 
technological quality. The meal was supplied periodically during 
the year. This fish meal was chemically analyzed to determine compo- 
sition and quality of the product. Bioassays were made by feeding 
meal to chickens and rats. Information was obtained also on semonal 
variability of the quality of fish meal produced aboard vessels and 
reliability of different methods of assessing its nutritional value. 

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

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

Cooperation With Federal Agencies 
BCF has formal and informal agreements with other Government 

agencieAgency for International Development; Altomic Energy 
Commission; Department of Agriculture; Department of Commerce 
(including the Bureau of Census and lthe Weather Bureau) ; Depart- 
ment of Defense; Department of Htraltih, Educartion, and Welfare; 
Department of Labor; Department of State; Department of the Treas- 
ury ; Economic Development, Administrakion ; and Federal Trade 
Commission. 

A few of the cooperative efforts are listed here. BCF provided the 
Agency for Intmnationtd Development tscshnical information on fish- 
eries. BCF also worked closely with the Department of Agriculture 
in mhdulbg and promoting U.S. foods Bt inknational food fairs. 
BCF participated also in the Econormic Development Administra- 
tion's pmgrmu on projects related to commeroial fkhing industries in 
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fame of the economically d e p r d  areas dasignated for redevelop- 
ment under the Public Works and Economic Development Act of 1965. 

Cooperativn with AID (Agency for  I.ntemuttiona2 D e v e h p n m t )  .- 
BCF provida AID wibh Iteohniml information that it can use to help 
develop marine resources overseas. The FPC (food protsin concen- 
trata) unik of BGF gives ltechnical mistance to AID’S Food F m  the 
sea Service of the Office of the War on Hunger. me Food From the 
Sea Service has a 0onh.ct for studying the femibililty of producing 
and marketing FPC in Chile and Korea. BCF helped to tm’in field 
inv&g&ra for this contrad and prepred guidelinas for use of FPC 
h indigenous foods. 

BCF also provided technical assistance under AID for the South 
Korean estuarine fisheries in cooperation with FWPCA (Federal 
water PollutAon Control Administration). Two BCF employees and 
an W P C A  employee took part in the  projwt chat should result in 
improving the quality of shellfish taken f m n  Korean coastal waters. 

BCF mntinued its project for developing the fresh-water fisheries 
of northeast Brazil wibh AID funds. BCF sent a new pmj& leader 
to Brazil to replace hhe leader who had completed his b u r  of duty. 

BCF also arranged training programs in fisheries-related subjects 
for 34 participants from 15 countfies (Brazil 3, Republic of China 1, 
Colombia 1, Ghana 4, Guyana 2, Indonesia 4, Kenya 1, Korea 5, Nigeria 
(East) 1, Nigeria (West) 1, Pakistan 4, Sierra Leone 2, Thailtand 3, 
Uganda 1, and Zambia 1). AID recommended and financed these 
participants. 

Cooperatior, with USDA ( D e p a h w n t  of AgrkmZtUre) .-BCF and 
USDA, Foreign Agriaulturd Sedce, International Trade f i r s  Di- 
Pision, work closely together in promoting tmd soheduling U.S. I % h q  
products st international food trade fairs. The SUCCBSS of the BCF 
international trade promotion program resulted from the excellent 
assistance of USDA, which has had 13 years’ experience in organizing 
and operating food fairs, 

BCF and USDA cooperate also in USDA’s Plenhiful Roods Pro- 
gram. When suppliet3 of fishery products create marketing problams 
and prices dwline, USDA, at ehe request of BCF, adds these produds 
to ite “List of Foods in Plentiful Supply.” USDA then distributes the 
list mtiollrtlly It0 buyers, food trade pmnnel, and news media. I n  
1968, BCF requested and &ved assistance from USDA’s PlenikEul 
E’ooda Committea b publicize availability of North pacific halibut 
steaks. BCF personnel are members of the Committee. 

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

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

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

Coopera tion With States 
BCF cooperates with two interstate commissions-Atlantic States 

Marine Fisheries Commission and the Gulf States Marine Fisheries 
Commission. These Commissions coordinate the conservation actions 
and research efforts of the States involved in interstate compacts. 
Formal agreements provide for this coordinated action. 

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

Cooperation With Other Groups 
BCF oooperates closely with numerous national, regional, land local 

fishery and allied trade associations. This cooperation uses BCF’s 
development, research, and service functions. 

I n  1968, the BCF marketing staff extended its marketing services 
to non-Federally supported marketing programs and major industry 
trade associations. The marketing sbaff solicited the plans of all orga- 
nizations with lactive fishery marketing programs, compiled them into 
a summary, and distributed the summlary nationally so that the infor- 
mation could be exchanged ‘among the organizations. 
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BCF uses also the professional skill and research facilities of univer- 
sities, State, agencies, trade associatitons, and private organizations by 
contracting with such groups to supplement Government research and 
service activities. Appendix E lists the organizations with which 
BCF had research and development contracts and grants in 1968. 

Organization, Employment, Budget, and Physical 
Properties 

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

Organization 
Over a period of nearly a century BCF and its predecessor agencies 

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

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

The new organization structure groups people ,and programs into 
two major functional areas, The first of these combines the fishery 
research activities of BCF in a single problem-solving unit, which 
will permit BCF to concentrate, its talents on the most critical fishery 
problems. The second major functional area brings together BCF's 
assistance It0 industry or service activities that tend to be of a continu- 
ing nature and relatively constant for a given level of program effort. 
In each case the major management units will have a clear responsi- 
bility for program w.complishments in their respective areas. 

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

TABLE l . -New field organdaatba of BOP a8 of November 91, 
Region 1, Seattle, Wash. 

Regional Offlce Regional Director 
Admlnlstratlon Asslstnnt Re ional Director 
Fisheries Assoiinte Regionnl%lrector 

Blolhglcal Laboratory 
Dxplorntory IPlahing and Qcar Research Base 
Food Science Laborntory 
Marketing Pro ram 
Technological faborntor y 

Columbia River Fisheries De‘velogment Program, Portland, Oreg. 
Data Collection offlce 
mnforcement and Survelllnnce office 
Financlnl Assistance office 
Industr  Services omce 
Marlne hnmmul  Resource Program (Marlne Mninmnl Laboratory) 
State  Aid office 

Irisherles Nconomics and Serviccs Associate Rcglonal Dlrcctor 

Rcglon 2, S t .  Petersburg, Flu. 
Regional OfHce Regional Director 

Admlnistrhtion Asslstnnt Ilr lonnl Director 
F’lSherhH, A~so;-latc I(rRion:ilT~trt.rt,,r, 1’:l~ctigOulfl MlNs. 

Tro )iriiI Al l i in l i c  I { I o l ~ i  4wi r,iiliot.iilory, A f l ~ i i i ~ l ,  IWi. 
BioLpicnl IAiiiwriitorg, firinifort, N.C. 
Blologlcril Lnboriitory, Q ~ L ~ V C H ~ O I I ,  Il’cx. 
Ulologlcnl IAnborrrtory, SL. I’ctvrsburg, IWi. 

Dxplorntorv I!islilng iind Qanr Ilesrarcli Stiltion, Brunswlck, On. 
Mnrketlng Pro ram 
Tcchnologlcal fnborntorv Pnwngoulu MIHs. 

Data  Collection offlcc, New Orlenns, La. 
Finnnclal ASBistflnce olllce 
Industr  Servlccs oface 
State Afd offlee 
Water ltesources Studies  offlce 

~ ~ X p l O ~ l l t ~ r y  1rlHlllng IIUd GWI’ ILPHClirCI1 13IlHC’ ~ ’ ~ H ~ l l ~ O l l ~ l l ,  Miss. 

Flshery Dconomlcs and Scrkiccs, Assoedte Ilcgionnl Dlrector, St. 

llegion 8,  Qloucester, Mass. 
Reglonal Offlcc Regional Director 

Adrninisti-iatlon Asslstant Ite Ionill Dlrcctor 
FiEhCrleS Asaodinte Itcgionnl%lrector, Woods Ilole, Mass. 

Biolhglcnl Laboratory Bootlibny lInrbor, Mninc 
Blologlcnl Lnboratory’ Milford Conn. 
BiolOglcal Laborui ory’ Oxford ’Md. 
Biological Laboratory’ Woods hole,  Mn88. 
mxplorator lpisliing i n d  Gear ltescarcli Iliise 
Marketing fJro rani Bostou, Mnsa. 
Technologlcal fnbointor  y 

Duta Collection offlce, Qlouccster, Mass. 
Data Collcctlon officc, Boston Mass. 
anforcement and survcillnnc6 onice 
Financial Assistance offlee 
Industry Services offlce 
Safet omce Boston MaBsr 
Sheldsh  Adhmory Sbrviee, Oxford, Md. 
State Ald offlce 
Water Besourow Studies omco 

Fkjhery Nconoiulcs and Services, Acrsociato Rcgional Director 

Region 4, Ann Arbor, Mich. 
llcgioni~l Offlce, Itcglonal Director 

Administrution Assilltnllt lte lonal Director 
Piahcries Asso~la te  Heglonal%irector 

Biolhgical Lnborntor Ann Arbor Mlch. 
Blologlcnl Vicld Statrdn Ashland,’Wis. 
Blologlcril Irlclil Stirtion’ Ludlngton, Mich. 
Blologicul Irleld Stntlon: Marquctte, Mlch. 
Biological Field Stutlou, Mlllcrsburp Micli. 
UiOlOgiCUl Plold Stution Sundusky, &io 
Ulxplorntor Pishing an6  Qcnr Research Bn 
Marketing Gro ram 
Technological knboru tory 

Duta Collection offlce B u s  Arbor Mich. 
Duta Cdlcctlon ofuce: C I I ~ C U ~ O ,  i i i .  
Ikonomics offloe 
lndus t r  ,Services offlce, Chlcago, 111. 
S ta te  hyd otllce 
Water Resources Studies offlee 

lee footnote at end of table, 

Fishery Mconomlcs and Servlccs 

(11 ninnia 

88 

ind l h y  ) 

1968 ’ 

Petersburg, 
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TABLE 1.-New field organizat4on op BUP a8 01 November 81,1968 *-Continued 
Region 5,  Juneau, Alaska 

Regional Offlce, Regional Director 
Administration, Assistant Regional Director 
Fisheries Associate Regional Director Auke Bay. Alaska 

Biol&lcal Laboratory Auke Bay ‘Alaska 
Exploratory Fish anct’Qear ReseArch Base 
Facilities Planning and Maintenance 
Technological Laboratory, Ketchikan, Alaska 

Data  Collection ofllce 
Hlnforcement and Surveillance offlce 
Financial Assistance offlce 
State  Aid offlce 
Water Resources Studies offlce 

Fishery Economics and Services, Associate Iteglonul Dlrcctor 

Region 6 ,  Terminal Island, Calif. 
Reglonal Offloe, Regional Director 

Administration, Assistant Regional Director 
li’isheriee Associate Regional Director La Jolla Calif. 

IPlshkry-Oceanography Center, L& Jolla, Cdlif. 
Marketing Pro ram 
Ocean Researef Laboratory. Stanford, Culif. 
Technolo6rical Lnborat0r.v 

Fishery Economic Services, Associate Regional Dlrector 
Data  Collection offlce 
Hlndorcerment ssd Burveillame offlce 
JPlnancial Assistance offlce 
Foreign Reporting offlce 
Industry Services offlce, Lo8 Anzeles, Calif. 
atate Aid offlce 

Hawaii Area, Honolulu, Hawaii 
Area Offlce Area Director 

Admidistration Assistant Area Director 
Biological s b o r a t o r y  

meld operations with head unrters ofnces in Washington, D.C. 

National Center for Estuarine Studies, Beaufort, N.C. 
Jilnvironmental Monitoring and Forecaatlng Pro ram, Monterey, Calif. 
National Center for Systemutics-WaShlngtOn, 5.C. 

National Center for Fish Protein Concentrate, College Park,  Md. 

Assistant Director for%arine Resources 

Assistant Director for Utilization and Blngineering 

1 All laboratories and offlces in same city as the Regional Offlce except as noted. 

A map of the six regioml and one area offices &s of December 31,1968, 
is shown in the frontispiece. 

Employment 
Employment for BCF averaged 2,484 throughout calendar year 1968 

(1,931 permanent and 523 s m n a l  employees). The peak employment 
in 1968 was reported at the end of July when the staff was 1,928 perma- 
nent and 876 seaeonal employeesa total of 2,804. With enactment of 
the Revenue and Expenditure Control Act of 1968 (Public Law 90- 
3640) and its limitations on permanent employment, the pe~manent 
staff had decreased from 1,943, as of June 30, to 1,905 by the end of 
1968. Figure 3 shows the variations in the number of employees 
throughout 1968 and the relation between the total number and the 
number of permanent employees and seasonal, or temporary, 
employees. 

BCF employees fall generally into four broad categories. Of the total 
2,129 full-time employees reported as of October 31,1968, 1,012 were 
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classified in about 45 professional and technical series j 201 in 11 sub- 
professional series; 565 in 30 administrative and clerical series; and 351 
were in positions, the pay of which is determined outside the Classifi- 
cation Act (214 vessel positions, 137 other). Figure 4 shows the grade 
structures for the professional and technical series, subprofessional 
series, and the clerical and administrative series and the number of 
employees in each grade for these three classifications as of October 31, 
1968. 

Budget 
The BCF’s budget for fiscal year 1969 provides for a $60.7 million 

obligational program (app. F) . Of this amount, $44 million were from 
annual appropriations ; $8.1 million from the permanent appropria- 
tion under Public Law 83466, as amended (known as the Saltonstall- 
Kennedy Act) ; $4.3 million from receipts under the revolving fishery 
loan fund; $2.4 million from other Federal organizations for reim- 
bursable work; $0.8 million from the fishing industry for inspecting 
and grading fishery products; $0.8 million from the Great Lakes 
Fishery Commission for work in the Great Lakes; and $0.3 million 
from Pribilof Islands fur seal receipts for payment to Alaska. 

Figure 5 shows the available funds to carry out BCF’s program for 
each year from 19b7 to 1968. 

Physical Properties 
The principal properties of BCF are field bases, laboratories, sta- 

tions, vessels, and inshlhtions on the Pribilof Islands (app. G) . BCF 
has 29 large laboratories and bases, 69 smaller stations and offices, and 
31 vessels of 40 feet and longer. Figures 6,7, and 8 show the principal 
BCF fishery biological research laboratories, and figure 9 shows the 
principal BCF exploratory bh ing  and gear research bases and techno- 
logioal laboratories. 

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

Figures 10 and 11 show the principal fishery reaearch vessels of 
BCF. 
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AUKB BAY ALASKA 

SEATTLE WABHINOTON 

A 4 

AUKB BAY ALASKA 

SEATTLE WABHINOTON 

A 4 

A /I FISHERY OCEANOORAPHY CCNTKR 

LA JOLLA. CALIFORNIA 

HONOLULU HAWAII 

FIGURE O.-Bumnu of Wmmercinl Fisheries Biologicnl Lnhrntorics, I'nt'fic, 10%. 
Tlie  JN'F Food Scitwu. nrid Techiiologicul IAwriitories o~viipy the top iloor of 
tho new building in Senttle. 
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FIQURE 7.-Bureau of Oolnmerclal FiEvherles Biological Laboratories, Middle and 
SmuM ktl~anrtric and Gulf Coasts, 1968. 
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WOODS HOLE, MASSACHUSETI'S -- -- - - 

BOOTHBAY HARBOR, MA1 

- 
MILFORD. CONNECTICUT ! 

ANN ARBOR, MICHIGAN 

F~aunm 8.-Burenu of Commercial Fisheries Riologicnl Lnboratories, North htlan- 
tic niid Grcvi t I1:iltcs, 1968. The Technologicnl Laborntory in Ami Arbor occupies 
part of the Biol(.gic.:il Laboratory. 
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TECHNOLOQICAL LABORATORY. 
COLLEQE PARK, MARYLAND 

TECHNOLOQICAL LABORATORY. 
KETCHIKAN. ALASKA 

Qlouoester 
TECHNOLWICAL LABORATORY 

EXPLORATORY PISHINQ BABE 
QLOUCLSTER. MASSACHUOETT 

Seattle A 
TCCHNOLWICAL LABORATORY. 

SEATTLE. WABHINQTON 

EXPLORATORY PISHINQ BASE. 
SCATTLL. WASHINOTON 

Paeoagoula 
EXPLORATORY PIOHINQ BA6L h TCCHNOLOQICAL LABORATORY, 

PASCAQOULA. MISSISSIPPI 

FIOUEE %-Bureau of Commercinl Fisheries Explorntory Fishing and Gear 
Remarch Bases and Technologiml Laboratories, 1968. The BCF Food Sci- 
encw and Technological Laboratories occupy the top floor of the new building 
in Seattle. The Kxploratory Fishing Base in Ann Arbor is in the Rcgianal 
Of3ce. The Technological Laboratory in Ann Alibor occupies part of the Biologi- 
cal Laboratory. 
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Albatross IV 
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Oregon 

OregonII 

Delaware 
I ~- 

Undaunted 

FI~UBE 10.-Bureau of Commercial Fisheries principal research vessels operating 
in the Atlantic in 1968. 
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I I 

Miller Freeman 

Townsend Cromwell 

Charles H. Gilbert 

FIQURE 11.-Bureau of Commercial Fisheries principal research vessels opernting 
in the Pnciflc in 1968. 
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Publications 
Through its publications BCF tells the U.S. fishing industry, fishery 

scientists, and the general public of progress in its biological, chemi- 
cal, economic, engineering, exploratory, marketing, oceanographic, 
and statisticd activities. 

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

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

Appendix H of this report describes the BCF series of publications 
and partially lists the publications issued in 1968. 
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APPENDIXES 

Appendix A-Fisheries of the United States 
A-l.-Employment, fishing crajt, and establishments, calendar years, 1968 and 1967 

1068 10671 

Persons omployod: Number Number 
Flshormon _ _ _ _ _ _  _ _ _ _  _ _  _ _  - _ _  _ _  - _ _ _ - I  _ _ _ _  _ _  - _ _ _ _ _  _ _  - _ _ _  _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _  - - _ _ _ _ _  _ _ _  
In flshory wholosallng and manufaoturlng ostabllshmonts ________.________________ 
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A-2.-U.S. landings of certain species, calendar years 1968 and 1907 and record catch 

1 1008 1907 Record catch Specles 

Millton 
vounda 

Monhaden _ _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  
l u n a 2  . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _  _________._____ ~ 

Crabs: blue, Dungoness, and klng _ _ _ _ _  ~ _ _ _ _ _ _ _ _  
Shrimp _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Balmon _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ .________________ 
Flounders. Atlantlc and Gulf-.-. _ _ _ _ _ _  _ _ _ _ _  ~ _ _ _  

r ,  

Hoddock. _ _ _ _  _ _  _ _ _ _  ~ __.______________ _ _  _ _ _ _ _ _ _ _  
Alrwlvcs, Atlantlc _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  ~ .______ 
Occnn porch, Atlnntlc --...... ___. ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Whltlng _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Anchovies, Calftornla .-.... _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  
Horrlng, son, Atlantlc _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  ~ _ _ _ _ _ _  _ _ _ _ _  
Clams, htluiitio: surf, hard and soft moats---..- 
Oysters (moats) _________________.______________ ~ 

Cod, Atlantlc, _ _ _ _ _ _  ~ _ _ _ _ _ _ _  _ _  ~ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  ~ 

Hall but , Paclhc _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jack mackerel _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _  ~ _ _ _ _ _ _ _ _ _ _  
Mullet -... _ _ _ _ _ - - _ _ -  ~ ___-._ _ _  _ _ _ _ _  _ _ _ _ _ _ _  _____. - 
Hake, Pacific _ _ _ _  _ _ _ _  _ _  ~ _ _ _ _ _  ~ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  
Lobster, northern ______._____ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  
Bonito _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ~ _ _ _ _ _  _ _ _  _ _ _ _ _  _ _  _ _ _  
Bcup or porgy _ _ _ _  _ _  _ _  - - - - _ _  - ~ ~ - ~ - - - - - _ _  _ _  - - - - - - - 
Herrinn. sen. Pnclflc ___._____________. ~ _ _ _ _ _ _  _ _ _  

1,381 
204 
238 
202 
301 
113 

71 
03 
02 
78 
20 
06 
(10 
60 
40 
20 
67 
30 
8 

32 
17 
14 
13 
12 
14 
11 
fi 
4 
2 

(a)082 

Million 
dollar8 

10 
47 
44 

113 
66 
14 
0 
1 
2 
3 

(3) 

20 
30 

4 
4 
2 
3 

(’) 26 
1 
2 

( 8 )  

lfi 
2 

(9 

(2) 

(a) 40 

Million 
pound8 

1,lR.i 
328 
316 
308 
217 
1 l a  

08 
60 
71 
70 
70 
70 
71 
00 
44 
40 
38 
34 
2! I 
27 
21 
20 
1 R  
13 
10 
10 
7 
6 
1 

(a)724 

Million 
dollar8 

14 
44 
a0 

103 
40 
14 
11 
1 
3 
2 
1 
2 

20 
3 2  

4 
0 
1 
2 

1 
3 

(a) 22 

(9 
x 
2 

Total _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 4,110 472 4,066 440 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1 Prollmlnary. 
2 Does not includo landings of tuna by U.B. vessels in Puerto Itico. * Less than 600,000 ounds or $600,000. 
4 Flrst year in whlc! an oyster SII~VCY was made. 
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A-3.-Summary of processed fishery producls, by quantil!/ and value, cclendar !/curs 
1968 and 1 96'7 

lllas 1 1007 
Itom - .  

(~uant l ty  Vnluo Qulnitlty Vnli~n 

Pnckngod products, frosh and frozon: 
Fish: 

Not brondod: T l m s n n d  TlioiLsand Thociaand Thouaand 
Fillcts nnd stcaks, rnw: poiiada dollnra pounds dollars 

Floundcrs. _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ _ _  43,642 20,662 46,287 20,731 
Groundfish, Including oconn porch _ _ _ _ _ _ _ _  66,121 21,414 71,034 26,000 
llnlibut, __________._________-- ~ _ - - - -___ -  - -  6,200 3,058 7,800 4,013 
Olhor (including whnlo most for nnlmnl 

hading) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  70,000 21,600 80, 641 21,306 

Totnl___________________________________ 184,703 07,124 204,768 73,048 

Sticks ________________________________________-  01,BOO 41,413 73,009 32,660 
Flllots, portlons nnd stoalrs. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  182,160 07,400 104,078 01,092 

Drondod, rnw nnd cookod: 

- 
Shollflsh: 

Not brondod: 
Shrimp __________________________.__________L_ 161,460 160,000 140,430 143,761 

Totnl_____________________________________ _ _  302,160 281,000 281,624 203,120 

Shrimp _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  103,052 08,644 04,230 86,310 
Othor _______.________________________________- 16,000 14,860 14,800 14,420 

Totnl_______________________________________ 118,062 113,304 100,120 00,748 

Bpoclnltlos, flsh nnd sliollflsh _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  06.000 39,067 60.016 38.300 

Othor _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I -  150,700 12h,000 141,094 110,300 

Drondod: 

Total frosh nnd frozon _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  044,281 000,388 803, 310 608,407 

Cannod: 
Fish and shollflsh for humnn consumption: 

Tunn- _ _ _ _ _ _  - _ _  - _ _ _  _ _ _  _ _ _  _ _  _ _ _ _ _ _ _ _ _  _ _ _ _  _ _  _ _ _  - _ _  - 
Bnlmon. _ _ _ _ _ _  - _ _  _ _ _ _ _ _  _ _ _ _  _ - _ _ _  - _ _  - _ _  - _ _  - _ _ _  _ _  _ _ _  
Snrdinos: 

Mnckorol_________________________________ _ _ _ _  _ _ _ _ _  
Clnm products nnd spocialtlos- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Shrimp nnd spoclnltlos _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
O y s p  and spoclnltlos _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  
n .  

307,003 
102,798 

30,704 

rj 204 
06: 740 
20,712 
14,118 
10,801 
38,030 

207,107 
117,100 

in. 234 

(2,008 
21 002 
27: 824 

1 734 
0, 171 

24: 0lM 

388,846 
00,473 

20,200 
(2) 

i4; 016 
60,024 

201 627 
70: 121 

13,802 

("2 303 
a i 1 4 0  

1,430 
32,401 

24, u s  
10,123 

1 Yrollmlnary. 
a Included with other osnned products. 
8 Inoludw freezo-driod products. 
4 Number of grw. 
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AA.-Fmeign lrpde in jkhery products, by quantity and value, calendar years 1968 
and 1967 

100s 1007 

Quantity Value Quantity Value 
Item 

Imports: 
Edible: Thawand Thousand Thauaand 

Fresh or frozen: pounds dollars pounda 
27,160 

060,828 
380 230 
109' 103 
184: 708 

10,763 

14'681 
12: 016 

6,030 
803 

4 066 
68' 807 
07: 173 
4,720 
2,084 

14 400 

4a 002 

MI: 464 

2: 020 
4, aoo 

40, %IO 
21 086 

6.046 

10,704 
100,261 
92,376 
44,000 

168,228 

10,388 
82,848 
16,700 
7,163 

4,820 
321 

2,820 
18,787 
31,081 
6,373 
0,687 
6,840 

20,006 

11,638 
3,008 
1,261 
1,280 
1,370 

20,037 
660 404 
283' 607 

183,612 

16,608 
36,340 
13 401 
13: 087 

4,030 
1,033 

121 
62,430 
66,321 
2,177 

10,114 
46,117 

37 640 
24: 077 
2,640 
3 061 
3: 186 

84: 802 

2,864 

Thouaand 
dollare 

10 083 

32: 231 
148,461 

00' 100 
04 812 

16 070 
6d 440 
0'314 
6: 170 

10 030 

006 

000 

3: 024 

1, loa 

'In thousand allons. 
*In thousand bns.  



Appendix B-New Legislation 

Ship Mortgage Insurance-Interest Rate Increase 
46 U.S.C. 1274(a) (6) 

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

Under the terms of the Fish and Wildlife A d  of 195.6, the Secretary of the 
lnterior is authorized to insure mortgages on fishing vessels under the authority 
of title XI of the Merchant Marine Act of 1936. 

82 Stat. 180; Public Law 90-341 ; Act of June 16,1968. 

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

The act of August 1, 1968, authorized comprehensive continuing studies d 
the effwts of insecticides, herbicides, fungicides, and petlticides upon the flsh 
and wildlife resources of the United States to determine the mounts,  percent- 
ages, and formulas of these chemicals that are lethal to or injurious to fish 
and wildlife and thereby prevent losses of flsh and wildlife from the use d such 
chemicals. 

In 1969 and 1965 the amount of the appropriation authorization and the term 
of the authority were changed. The act of July 11,1968, enacted a funther change 
by authorizing an appropriation 09 $3,500,000 annually for the fiscal years ending 
June 30,1909,1970, and 1071. 
82 Stat. 338; Public Law 80504; Act of July 11,1968. 

16 U.S.U. 742d-1 

Fishing Vessels-Exemption From Certain Laws 
46 U.B.U. 404, 88,367, and 391a(1) 

Under the terms of this act cannery tender and flshing tender vessels of not 
more than 5.00 gross tons, used in the salmon or crab fisheries of Oregon, Wash- 
ington, and Alaska, are exempt from certain inspection and load-line laws for a 
Period of 6 years. 

This enactment permits the continuation of a practice in the salmon and crab 
fisheries of Washington, Oregon, and Alaska that has been followed since these 
fisheries were started. Because 09 h e  short fishing season, the location ob can- 

87 
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neries in isolated areas not served by commercial vessels, and the nature 09 the 
fishery itself, the use of fishing vessels as service vessels for transport d flsh, 
supplies, and personnel has been an integral part of the operation. Lately, the 
Coast Guard has held the view that such service vessels should be documented 
as cargo vessels and meet the requirements of such documentation. Tchb act 
permits the continuation of the historical practice for 6 years while a study of 
the situation is being made. 
82 Stat. 841 : Public Law 90-897 : Act of July 11,1988. 

Northwest Atlantic Fisheries Act-Amendment 
16 U.S.O. 981-991 

Amends the Northwest Atlantic Plsheries Act (64 Stat. 1067) which author- 
izes enforcement of the provlsioncl of the International Convention for the 
Northwest Atlantic Fbheries (ICNAF). The 1968 Act changes the definition 
of flsh to include mollu&s and includes mammals covered by the Convention. 
The amendment also clarifies an ambiguity in language of the prior law con- 
cerning the payment of travel expenses of members of the industry advisory 
committee. 
82 Stat. 40; public Law 90-420 ; Act of July 24,1988. 

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

Prior law (Public Law 88.308, 78 Stat. 184) makes it unlawful for foreign 
veasels to engage in the flBheries within the territorial waters of the United 
8tates or within any waters in which the United States has the same rights in 
respect to fisheries as it has in its territorial waters. Public baw 00-427 adds a 
further prohibition which would make it unlawful for foreign vemels to engage 
ln activities in support of a foreign fishing fleet in such waters. 
82 Stat. 445 ; J?ublic Law 90-427 ; Act of July 28,1968. 

18 U.S.U. 1984 EId., SUPP, IV, 1081-1086 

Estuaries and Their Natural Resources 
16 U.S.O. 1221-1298 
In order to provide a means for considering the need to conserve and restore 

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

The action to be yaken by the Becretary is to be in cooperation with the Btates, 
the Secretary of the Army and other B*e&eral agencies. A report is to be made to 
the Oongrees through the President not later than January 80, 1870, including 
legislative recommendations and recommendations as to whether there should be 
a nationwide system of estuarine areas. Recommendations for the acquisition 
of any estuarine area are to be developed ln consubtation with the States, munici- 
palities and other interested Federal agencies and no lands m a y  be acquired by 
the United States until authorized by the Ckmwem. 
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All Federal agendes in planning for tho use or development of water and 
land resources shrill give considerntion to estuaries and their natural re- 
sources and the States and local Hubdivisions arc to be enrourngeed to take into 
account the nceds and opportunities for protrcting estuaries in the development 
of plum which involve various B’edcmil-Stutc grant-in-uid programs. 

An appropriation of $25O,OOO for flscul year 1W9 and a similar aniount for fiscal 
year 1070 is authorized. 

82 Stat. a28 ; Public Law 90-454 ; Act of August 3,1008. 

Fishermen’s Protective Act of 1967 
22 U.S.U. 1604 Bd,, Supp. IV, 1(yI1-1977 

The act of Augud 27, 1954 (68 S b t .  883) provided that in a cave where a 
v e w l  of the United States is seised by 11 foreign cToantry on the basis of rights 
or claims not recognized by the United Stutce and tlierc is no dispute of nuiterinl 
factcl concerning the location or activity of the vessel, the Secretnry of Statc is 
to take Such action as he deeiiw appropririnte to protect the vwml  mid crew and 
wecure their release. I n  addition, the mevsel owner is to be reimbumcd by the 
Becretnry of the Treasury in an miount certified by the Secretary of State for any 
fines paid to secure wch release. 

The act of August 12, 1908, amends the earlier act by authorizing similar 
reimbursement for sums paid for license fees, registration fees, or any other 
direct charge. In addition, the later act provides that the Secretary of the 
Interior, upon application, shall enter into contracts with flshing vessel owners 
providing that in the case of seizures under the conditions stated above, the 
Secretary of the Interior shall guarantee the owner or charterer of such vessel 
for all nctunl costs except the fines, lirense fees, etc., taken care of by the Secre- 
tary of the Treasury. The nctual costs to be guaranteed by the Secretary of the 
Interior are those rcsulling from dnmage to or destruction of the vessel, its 
gear and equipment; loss or confiscation of the vessel, gear and equipmeut; and 
dockage fees or utilities. 

The guarantee extends alm to the owner (or charterer) and tho crew for the 
murk& value of fish caught before the seizure but lost by confiscation or spoilago 
during the period of detention; and for not to exceed 80 percent of the gross 
income lost as a direct result of the seizure and detention according to a formula 
provided in the act. 

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

The Secretary of the Interior will, by regulation, establish rates ti0 be paid 
by tho owners for such guarantees but such rates will be set so as to recover the 
cost of ntlministering the program and at least onethird of the cost of the guar- 
antees to the D’deral Government. 

Uiider the terms of the act the Secretary of State shall take such action as he 
Inuy deem appropriate to make and collect claims against a foreign country for 
nmounts expended by the United States under any part of this act. If the 
offending country fails or refuses to mako payment in full within 120 days, the 
Secretary of Stat0 is required to withhold, pending such payment, an amount 
equal to the unpnid claim from any fund8 programed for the current flscal 

M7-780 0 - 7 6 7  
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year to the offending country under the provisions of the Foreign Assistance A d  
of 1961. 

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

Fish Protein Concentrate-Change in Authorization for Plant 
Construction 

16 U.S.O. 778d-77831 
Public Law 84-701 (80 Stat. 1089) authorized, among other things, the appro- 

priation of $1 million for the construction of a demonstration plant to manufac- 
ture ash protein concentrate. Also authorized was the appropriation of $1.668 
million annually for a period of 8 5ml years for  leasing one additional demon- 
stration plant, operation and maintenance of the plants authorized, and the con- 
duct of research to develop economical processes for production of fl& protein 
concentrate. 

Public Law WM9 changes the authorization to permit the use of the $1 
million authorized for either the construction or l e d n g  of one demonstration 
plant and permits the authorization of $1.668 million annually for 6 years begin- 
ning with flscal year 1968 to be used for the construction or leasing of the one 
plant authorized, for the operation and maintenance of that one plant, and for the 
conduct of research to develop economf-1 processes for production of flsh 
protein concentrate. 
82 Stat. 086 ; Public Law 90-1549 ; Act of October 4,1968. 

Commercial Fisheries Research and Development Act of 1964 
16 U.S.O. 1964 Ed., Supp. IV, 770-77Of 

Public Law 88809 (78 Stat. 197) authorizes the Secretary to cooperate with 
the 50 Btates, the Uommonwealth of Puerto Rim, and the Governments of the 
Virgin Islands, Quam, and American Samoa in carrying out research and devel- 
opment of t!he Nation's commercial fisheries through a Federal grant-in-aid pro- 
gram in which a part of the cost8 are borne by the Btatea. Under its original terms 
the authorizations contained in the act would have expired on June 30, 1WQ. 

Public Law 00-661 continues in effect the authorizabions contained in the act 
until June 30,1978. 
82 Sta t  987 ; Public Law 00461 ; Act of October 4,1968. 

Seizure of United States Fishing Vessels-Foreign Military 
Sales Act 

22 U.S.U.Z7M((b) 
Seotion 8 (b) of the Foreign Wlitary Sales Act provides that no defense article 

or service shall be sold by the United States under the terms of the act to any 
country which seizes or takes into custody or llne+~ a United States flshing vessel 
engaged in fbhing more than 12 mlles from the coast of that country. The R e d -  
dent may waive this provision when he determinea it to be imporhat to the 
security of the United Statee and promptly so reparts to the Uongrees. 
82 Stat. lazz; Public Law OMJ29 ; Act of October !B, 1868. 



Appendix C-Fisheries Financial Assistance Programs 

G2.-Cumulative totals, fiscal years 1967 and 1968, and totals, fiscal year 1968 

Cumulatlvo total 
Total flsoal yoar 

As of June 30,1007 As of June 30,1008 100s 

Number Dollars Number Dollars Number Dollars 
130 6 014 227 Applloatlonsrocelvod _____.________.____ 1 076 61 0IM 004 2,114 67 266 281 

Applloatlons approved _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  1: 041 24: 164 041 1,110 20' 603( 760 76 $441'116 
Applloatlona dochod ______________.____ 488 10,803,006 618 d O d 6 b Y  80 1,103~063 

6 114,000 Ap lloatlons I noliglblo _ _ _ _ _  _ _  _ _ _ _ _ _ _ _  _ _  134 3,628,072 130 3,042,072 
He& pro-od _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  14 1,040,770 13 980,033 ___________.____---- --- 

G3.-Cumulative totals, fiscal years 1067 and 1968, and totals, fiscal gear 1968 

Roglon 
Cumulative total 

Total liscsl y w  108 8 
A3 of June 30,1067 As of Juno 30,1888 

Number Dollara Number Dollars Number Dollars 
Northoat: 

Oallfornle: 

Gulf and South A&%ntio: 

PsolAo%orthwost : 

Alnskn: 

Groat %kos: 

Hawo! : 

Puorto Rlw: 

Applications rocolvod __________.____ 410 12,830,121 440 13,817,233 21 078 112 
Applioatlons approved _________.____ 218 6,687,367 220 0,060, U32 11 403:676 

Applioationsa provod _________.____ 104 0,802,040 178 7:28$% 14 478:337 

Applloatlonsreoelved _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  380 0 844 480 411 10 807 048 22 1,0?.3,46Q 
Ap Hoatlom approved _ _ _ _ _ _ _ _ _ c _ _ _ _  147 3: U O i  101 1M 4: 107: 202 7 296,071 

Applloatlonsrocelvod _._____________ 300 8 384 107 437 0,330,688 41 046,421 

Applloatlonsrocelvod _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  431 6 407 683 402 0 1103 011 31 1,036 428 
Ap lloations approvod .________ _ _  _ _ _  244 $784; 8Bd 201 i 187: 010 17 40$,023 

AppUoatlonsrecelvod __________..____ 267 14,101,242 289 16 773 449 22 1,682 207 

Applloatlona approved ._____________ 237 4:726;400 203 6,625,676 20 800,100 

Applioatlona recolvod _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  49 630 SA2 KO E40 332 1. 10,OOo 
A PlhtiOM approved _ _ _ _ _  _ _ _ _ _ _ _ _  - 16 1 4 i  020 16 14$020 0 0 

Applioatlons reoolvod _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  23 301 070 24 420,070 1 38,000 
Applloatlons approved _ _ _ _ _ _ _ _ _ _ _ _ _ _  16 ZOd,OsS 16 2o(I,MuI 0 0 

0 0 
0 

1 2,000 ; %E 1 1,800 
Applloatlons reoelvod _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Applloationa approved _ _ _ _ _ _ _ _  _ _  _ _ _  
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C-4.-Aulhorized use o j  loon  proceed^, percenle~e h y  area 
[Prom boginning of propr,m through lisca 1 yoar 1!)68] 

0 16 
12 13 
10 0 
7 10 

13 0 
13 16 
10 10 
12 27 

14 13 
10 19 
12 10 

16 28 

137 100 

n 
10 
7 
0 

1 0 
21 

20 
13 
18 
31 
7 

i n  

10 
10 
10 
14 
20 
14 
20 
10 
10 
1 (i 
0 

11 - 
mn 

0 
7 

11 
? a 
7 
8 
6 

12 
11 
12 
2 
A 

!!!I 

6 
2 

21 
14 
I0 
l h  
12 
13 
18 
48 
a0 
1u - 

210 

13 
10 
22 
21 
14 
16 
12 
8 

12 
13 
10 
7 - 

187 

4 
10 
14 
10 
22 
18 
31 
10 
14 
11 
10 
11 

10 
12 
12 

22 
10 
18 
4 
7 
0 
3 
4 

146 

28 

- 

8 
0 

10 
17 

16  

16 
10 
13 
0 
4 

i n  

n 

- 
130 



M.-Amoun t s  applied for monihly, fiscal years 1967-68 

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 

July _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _  _ _  __. _ _ _  _ _  _ _  _ _  _ _ _  _ _ _ _ _  - - - 
August _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _  _ _ _ _ _ _ _ _  _ _ _ _  - - _ _ _  _ _ _ _  
September-- _ _  _ _  _ _ _ _ _  _ _ _  _ _ _  _ _ _  _. .__. . _ _  - -. 
October _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _  

$274,524 

607,651 
204,635 
375,583 
160,6iO 
520,323 
305,318 
664 325 
336, W 
642,025 
224,652 

931,110 
$251,571 

62,532 
13,559 
331, .XI2 
l S , % l  
115,001) 
165,069 

185,869 
291.9EO 

3% 

169,671 

$SO, 162 
22,465 
465,610 
305, lS  
124,905 
19s. 161 
344,lSi 
554,425 
695,063 
226,542 

1,003, Si4 
343,3i2 

$134,196 
275, 972 
176,761 
195,095 

425,076 

66j,798 
692,766 
426,453 
E i i ,  990 
216.160 

m,o11 

203,752 

$532,305 
297, 614 
43,773 
145,443 
296, 877 
lE2, S i 6  
907,519 
195,612 
390, 959 
321,438 
86,911 

26% 9 3  

Total ______________._____. 10, i87,BE 5,445,904 2,666,971 5,325,946 4,716,058 4,059,254 

P141,780 
223,021 

144,267 

68, 100 

1@2,661 

132,444 

117,243 
132,107 

275,415 

111,670 
119,470 

23, 

1,591, l i E  

$136,791. 
11,718 

233,664 
243,298 
296 669 
350: 103 

1,oS7,030 
1,001, so0 

194,515 
e30,59? 
569,175 
265,057 

,%2, E52 
566, so0 
S09,8s6 
640.42.5 
513,516 
573,990 
559, 771 
51,037 

229,128 
338,913 
119,699 
3m. 068 

5,240,655 2,693,936 3,724,525 5,151,255 

$322 233 
31j, 585 

m: 446 

495: 363 

340: 109 

1,269 709 

356 325 

281.4% 
407 4Eo 

974 E52 
1S2: 672 
66, OOO 

5,614, 227 

Fishing Vessel Construction Differential Subsidy Program 



Fishing Vessel Mortgage and Loan Insurance Program 
G8.-Cumulative totals, fiscal years 1961 through 1 9 6 8 4 o t d s ,  f i c a l  year 1968 
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Appendix &American Fisheries Advisory Commit tee 
Membership, 1968 

ahatman:  lAm.ni~ L. ct~asoow, AsetCeta9t.t ~eoretaoy or the I M a l o r  lor pyeh aatd 
wuaure, PWICU, am& M- RWWW 

Ehrry Heber Bell 

[Authorleed by Act of July 1,1064 (68 Stat. 876) J 

Thomas D. McGlinnes, prealdent 
Harry H. Bell t Sone, Inc., 
!2OOl Pass-a-Urille Way, 
St. Petemburg Beach, Bla. 88708 

Virginia Seaftmds, Inc., 
IrPington, Va 22680 

John Mehos 
Samuel H. Bloom Liberby Uonporatlon8, 

Orocker t Winear, 
B Iplsh Pier, 
Boston, Maw. 02210 

Bolda Fisheries, Inc., 
2810 North Richarde Street, 
Milwaukee, Wia 682lZ 

Atlantic Pmcessing 00. 
Drawer 248, Alabama State Doaks, 
Amaganmtt, Long Island, N.Y. 11930 

Olil'ton D. Day, &fanam 
sf% lpood Division, 
Del Monte Oorp., 
!dl6 Premont Btreet, 
Ban fiancieco, Ualff. WlO 

Dunton, McLeod t Simmons, 
White Stone, Va. M 8  

Jacob Dykstra, president 
Point Judith ]pishermen's 

P.O. Box as7, 
7th t WhanP, 
ctalvedan, Tex. 77Mlil 

American Fish F a ~ ~ ~ e r s  Federation 
P.O. Box 181, 
Lonoke, Ark, '12086 

A A. Richards & Oo., he, 

p.o* Box s18, 
Mobile, Ala, 38801 

W. A. Ritter, President 
Pan-Alaska Pisheries, Inc, 
1818 Westlake North, 
Seattle, Wash. 98109. 

Byshermen & U e d  Workers' Union, 
Local 88, I.LW.U., 
806 south Palm Verdee Street, 
San Pedro, Oalff. 90781 

Gerald I. Bolda Roy P m t b  

Lawrence I. Olarke Ralph A. Richarda 

John J. Royal, S e c r e t n r y - ~ ~ r  Ammon ct. Dunton 

Arthur 0. Salasnek 
OoogeTative Assodation, Salasnek Piaheriee, Inc., 

2l40-80 Wilkm StmeJt, Point Judith, R.I. 02882 
Arthur H. IProhman Detroit, Mich, 4EW7 

John Saivador 
8. Wmdor t Sone Oo., 
P.O. Box 462, 

St. Augustfne, Bza. 8W$4 

Schulman-Shepard, Inc., 
944 International Trade Mart, 
New Orleans, La. 7 m  

a04 'lbngass Avenue, 

L H. Prohman & Sons, Inc, 
&lo North Deanborn Street, 
(3him.Jp, Ill. m o  

Ipood Mvfslon, 
We8tgate-Oalifornia CJOrp, Theodore H. Shepad 
1996 Bay Front Street, 
San Mego, OaJif. ma 

E610 (Jorlise Nor@ 
Seattle, Wash. ma Ketahikan, Alaska 

Jack Gorby 168 King street, 

w. 0. &raibh Sidryed Jaeger 

R u ~ e r t  R. Bmner, &emthe Secretary 
Bureau of Commercial Weherler, 
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Appendix E-Organizations With Which the Bureau 
Had Research and Development Contracts and 
Grants in 1968 

OroWeatton 

Alabama Department of Conservation_,_--_ 
Alabama, University of ___r_______________ 

Alaska Department of Fish and Game-,_--- 
Alaska, University of . . . . . . . . . . . . . . . . . . . . .  
American Samoa __________________________ 
Arizona Game and fpish Department------- 
Arkansas Game and Fish Commission--_--- 
Auburn University_-______-__--__--------- 
Barkley and  Dexter Laboratories, Inc,_--- 
Bears BlufP Laboratories _______________--- 
California Academy of Sciences ______-_-__- 
California Department of Fish and Game--- 
California, University of ________________-_ 
Colorado Game, Fish and Parks Department- 
Columbia University . . . . . . . . . . . . . . . . . . . . .  
Connecticut Board of Fisheries and Game__ 
Delaware Board of Game and Fish Com- 

missioners _______________-____________ 
Delaware Uommisslon of Shell Fisheries--- 
Delaware, University of _____-__________-- 
Essex Marine Laboratory, Inc _________-__ 
ESSO Research and Engineering Co _ _ _ _ _ _ _ _ _  
Florida Board of Conservation ______-___-- 
Florida State University ____--_ ___-_______ 
Florida, West, University of __-____---_---- 
FMCCorgoration__--,____-_-,--_------_--- 
Food Chemical and Research Laboratory, 
Inc ______-___-___-_--____^____________ 

Georgetown University _________________-__ 
GeorgLa S t a b  Game and Fish Commission-- 
Georgia, University of .................... 
Guam Division of Fish and Wildlife -_-_____ 
I-Iarvard University __________-___-__-__--- 
Hawaii Department of Land and Natural 

ResourceEl ____________________--_-_---- 
Hawaii, University of _______________-_____ 
Idaho Department of Fish and Game -___-_- 
Illinois Department of &nservation----_--- 
Indiana Division of B’ish and Game __-___-- 
I n t e r - h e r i c a n  Tropical Tuna Commission- 
Iowa atate Conservation Commission,-,--- 

90 

PrtnogpaZ Zooation 

Montgomery, Ala. 
University, Ala. 
Juneau, Alaska 
College, Alaska 
Pago Pago, American Samoa 
Phoenix, Ash. 
Little Rock, Ark. 
Auburn, Ala. 
Fitchburg, Mass. 
Wadmalaw Island, S.C. 
San Francisco, Calif. 
Sacramento, Calif. 
Berkeley, Calif. 
Denver, Uolo. 
l’alisades, N.Y. 
I-Iartford, Conn. 

Dover, Del. 
rmw, Del. 
Newark, Del. 
li;sscx, Conn. 
Linden, N.J. 
Tallahassee, Fla. 
TalltLhassee, Fla. 
I’cusacola, Fla. 
Manta Clara, Calif. 

Seattle, Wash. 
Washiugton, D.O. 
Atlanta, Ga. 
Athens, Ga. 
Agana, Guam 
Cambridge, Mass. 

Ilonolulu, Hawaii 
IIonolulu, IIawaii 
Boise, Idaho 
Springfield, 111. 
Indianapolis, Ind. 
La Jolla, Calif. 
Des Molnes, Iowa 
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Orgmi0atlon 
Iowa State University . . . . . . . . . . . . . . . . . . . .  
Kansas Porestry, Wsh and Game Commis- 

sion_---,-__-__--_--,,_-_--_,-,_--------- 
Kansas State University _____________-____  
Kentucky Department of Fish and Wildlife 

Resources _____________________________ 
Long Beach State College _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Long Island University ___________________ 
Louisiana State University _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Louisiana Wildlife and Msheries Commis- 

sion ______________-______-_______----_- 
Maine Department of Sea and Shore Msh- 

eries _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _  
Maryland De1)artment of Chesapenlre Bay 

Affairs ________________________________ 
Maryland, University of _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mnssnchusetts Department of Natural Re- 

sources _______________________________ 
Mnssnchusetts Institute of Technology___, 
Massachusetts, University of _____-_____-_- 
Mercer County Community College-_______ 
Miami, University of _____________________- 
Michigan, Department of Natural Re- 

sources _______________________________ 
Michigan State University _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mirhigan, University of _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Minnesota Department of Conservation____ 
Mississippi Marine Conservation Commis- 

sion _____________________-_-___-___--_ 
Mississippi State University _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Missouri Departrnent of Conservation-__-- 
Montana Fish and Gnrne Department_---- 
Nebraska Game, Forestation and Park Com- 

mission _______________________________ 
Nevadu Fish and Game Commission_--__- 
New Hampshire Fish and Game Commis- 

sion ___________________________^______ 

New Jersey Department of Conservation--- 
New Mexico State Game Commission-_---, 
New YorB Department of Conservation--__ 
North Carolina Department of Conserva- 

tion and nevelopinent _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
North Carolina State University ____-____-- 
Norlh Carolina, University of _ _ _ _ _ _ _ _ _ _ _ _ _  
North Daltotn Game and Fish Depurtrnent-- 
Northeastern University _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ocean Harvester, Inc . . . . . . . . . . . . . . . . . . . . .  
Ohio Division of Wildlife _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ohio State University . . . . . . . . . . . . . . . . . . . .  
Oklahoma Department of Wildlife CPonser- 

vation ______,_________________________ 

Prindpal looatlon 
Ames, Iowa 

Pratt, Kans. 
Manhattan, Kans. 

Pranltfort, Ky. 
Long Beach, Calif. 
Brooklyn, N.P. 
Baton Rouge, La. 

New Orleans, La. 

Augusta, Maine 

Annal)olis, Md. 
College Park, Md. 

Boston, Maw. 
Cumbridge, Mass. 
Amherst, Mass. 
Trenton, N.J. 
Minnli, Flu. 

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

Uiloxi, Miss. 
State College, Miss. 
Jcffrrson Oity, Mo. 
IIclcnu, Mont. 

rhcoln ,  ~ e b r .  
ltuno, Nev. 

Concord, N.13. 
Trenton, N.J. 
Siuitu Fe, N. Mer. 
Albany, N.Y. 

Raleigh, N.C. 
Raleigh, N.C. 
Chapel Hill, N.O. 
Bismarck, N. Uak. 
Boston, Mass. 
Los Angeles, Calif. 
aolumbus, Ohio 
Columbus, Ohio 

Oklahoma City, Okla. 
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O t g a d m t 4 u n  
Oklahoma State Urdversity ______---_-_--- 
Oregon State Fish Commission ____-____-_ 
Oregon State University __________________ 
Oregon, University of _____________--___-- 
Padflc Salmon Inter-Agency Council--,--- 
PennlJglvania Fish Commission ______-___- 
Puerto Rico Department of Agriculture,_-- 
Rhode Island Department of Natural Re- 

sources ____________________-_____--_-- 
Rhode Island, University of _________-____- 
Rutgers Universfty__,,_--__-,--_--,,,_--- 
South Carolina Department of Wildlife Re- 

sources _______________________-----__- 
South Dakota Department of Fish, Game 

and Parks_____---_--_--_-,_,-_-___----_ 
Tennessee Qame and Fish Commission,_-- 
Texas Department of Parks and Wildllie- 
Texas, University of ________,_____----_-- 

Trenton Btate College _____---___--_----- - 
Utah State Department of JJ'ish and Game-- 
Vermont Fish and Game Department------ 
Virgin Islands, Oftlce of the Governor----- 
Virginia Commission of Fisheries ________- 
Virginia Institute of Marine Science------ 
Virginia Polytechnic Institute _____________ 
Washington Department of Fisheries--_--- 
Washington State University _________-____ 
Washington, University of _________--_---- 
West Virginia Department of Natural Be- 

sources ____________________----___-__- 
Wiseonefn Department of Uonservation-_, 
Wisconsin, University of __--,___-__--____ 

Woods Hole Oceanographic Institutioe,--- 
Wyoming Game and BYsh Commission--_-_- 
Yale University-_-_--___--,,,-,,,-_-_----__-- 

PrhotpaZ Zoootlon 

Stillwater, Okla. 
Portland, Oreg. 
Corvallb, Oreg. 
Hlugene, Oreg. 
Portland, Oreg. 
Harrisburg, Pa. 
San Juan, P.R. 

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

Wadmalaw Island, S.U. 

Pierre, S. Dak. 
Nashville, Tenn. 
Austin, Tex. 
Austin, Tex. 
Trenton, N.J. 
Sat Lake City, Utah 
Montpelier, Vt. 
St. Thomas, V.I. 
Newport News, Va. 
Gloucester Point, Va. 
Blacksburg, Va. 
Olympia, Wash. 
Pullman, Wash. 
Seattle, Wash. 

Charleston, W. Va. 
Madison, Wis. 
Madison, Wis. 
Woods Hole, Mass. 
Oheyenne, Wyo. 
New Haven, Oonn. 



Appendix F-Budget for Fiscal Year 196!+Obligationai Program 

Appropristions 0th- funds 
Con- Federal Anadro- Admjnis- Fishery Gene+ Fisher- Fish- Manage special 

mentand foreign Cou stroctian aid- moosandPapmemt bation pmmo- men’s ery Trnst &im- 
inv0st* anrenw stsac- searchand Great to of tionand%%% pro- loan funds bum- Total 
transof program tion Us& deve,ve, Lakm Alaska Pribilof devebgerpenses tective fund menta 

r f s o ~  -8 Islands ment fandl 

TotaL . . . . . . . . . . . . . . . . . . . .  25,136 168 832 6,173 5,839 2,307 310 2,654 8,100 785 ‘130 4,3l4 1631 2377 60,728 



Appendix G-Ph ysical Properties 
G-1.-Principal laboratories and installations, calendar year 1068 

Location TYPO Principal nsc Gross 
valuation 1 

Alaska: 
Aukc Day _ _ _ _ _ _ _ _ _ _  _ _ _  Biologlcal Laboratory _____. _ _  _ _ _  Biological roscarch- _ _ _ _ _ _ _ _ _ _ _ _  $430,000 
Gibson Cove---.--.-. Laboratory, ofIlco, and warc- Enforccmcnt and survolllancc, 8118,176 

housc. tcchnology and biological 
iiold stations, and oxploratory 
fishing and goar rosearch. 

Juneau _.-.---..-..... Exploratory Flshlng and Gear Exploratory flshing mid gcar 
Rcsoarch Bnsc, warohousc, rosoarch, vossol maintonnnco. 
and shops. 

Kctchikan _ _ _ _ _ _ _  - - _ _  - Tochnological Laboratory-..--. - Tochnologlcal rosearch. _ _ _  
Pribiiof Islands -...... Fur scal ~rocosslng facllltles Managoment of Alaska fur so&- 

and natlvo villagcs. 
California, La Jolla _ _ _ _ _ _ _  Plshory-Occanography Ceritcr.-. Blologlcal rcsonrch. - _ _ _ _ _ _ _ _ _ _  
Connoctlcut Mllford _ _ _ _ _ _  Biological Laboratory _ _ _ _ - - - - - - -  ____do _____________._____________ 
District of Chumbin, Elystomatlcs Laboratory ..... _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Florlda: 
Qulf I5reeze _ _ _ _ _ _ _ _ _ _ _  Biological Laboratory _ _ _ _ _ _ - -  - - - -____  do _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _ _ _ _  - 
Miami . . . . . . . . . . . . . . . . . . . . .  do _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _  I~lologlcal rosoarch, statlstlcs 

St. Petorsburg Bcach- ____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  Uicloglcal rcscarch _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Brunswlck _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _  ~ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  

2 146,000 

1 ~ ~ , 0 0 0  
4,428,000 

2, r,io 000 
1,316: 400 

(3) 
U.8. National Muscum. 

02,000 
1, 600, 000 

6,700 
and markct nows roportini. 

Georgia: 

St. Ellmonu Island.---- Ex loratory Flshlng and Gofir Exploratory lislilrig and goar Y. 000 
Ifesearcb Btatlon. rcsoarch. 

Hawall, Honolulu- 

Maine Boothbay IIarbor- ____do  _ _ _ _ _ _ _ _  ~ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _  Bf ologlcal research _ _ _ _ _  _ _ _ _ _ _  _ _ _  
Marylknd: 

_ _  _ _  - Blologlcal Laboratory. - - - ~ -. - _ _  - Biological rO308rCh, loan3 and 3lG, 000 

U(9,OlG 

(3) 

rants, statlstlcs. 

Boltsvillo _ _ _ _ _ _ _ _ _ _ _ _ _  Processing Plant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Proccsslng of flsh protoln con- 
contrate. 

oconomfw . College Park.. _ _ _ _ _ _ _ _  TOChnOlOglcal Laboratory .....-. Technolo lcnl rosearch, homo 

Oxford _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  Blologlcal Laboratory _ _ _ _  _ _  _ _ _ _ _  Blologlcal rosoarch. _ _ _ _  _ _ _ _ _ _ _ _ _  
Qloucostor _ _ _ _ _ _ _ _ _ _ _ _  Technological Laboratory _ _ _ _ _ _  ~ Tochnologlcal research, flshory 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Marlno Products Irradlator- - _ _ _  Resoarch on lrradlatlon of 

4 134,110 

207,000 

307,680 

(6) 

Massachusetts: 

products inspoctlon. 

Ilshery products. 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Ex loratory Fishing and Qear Exploratory ilshing and gear (16,000 

1,02o, 000 
Blologlcal rosearch tcchnologl- 2 1,441,173 

Kosearch ~ a s o .  rosearch. 

Michigan, Ann Arbor.-..- Blologlcal Laboratory, Tocli- 
nologlcal Laboratory Ex- 
p t o r y  Flshlng an$ Qoar 

csoarch Baso, Markctlng 
ornco. 

Misslsslppi, Pascagoula--- Ex loratory Fishing and Qoar 
Research Baso Technolo lcal 
Laboratory, darketlng Ohco. 

tiw Offlco and Radiobio- 
logical Laboratory. 

gram Omco. opmon t . 

Woods Hole _ _ _ _ _ _ _ _ _ _ _  Biological Labora tory.........- - Biologlcal research.. _ _ _ _ _  ~ ~ - _ _  _ _  - 
cal rosearch 8tatl)stIcs ox- 
ploratory dh lng  and bear ro- 
soarch, markot dovolopmont. 

Exploratory flshing and gear Po- 
search market dcvolopmcnt, 
biologlbal and tochnological 
resoarch , markct dovolopment . 

North Carolina, Beaufort- Blologlcal Laboratory Btatls- Blologlcal rcsoarch statistiw 
and rosoarch in rAdlobioloiy. 

Oregon, Portland -.......- Columbia IElvor FiShe~hS Pro- Columbia Rlvor fishorlos dovcl- 

Toxas, aalveston ...-..... Blologlcal Laboratory and Blologlcal rosearch and stntlstlw. 361,000 

Washlngton, Soattlc.-.-.-. Biological Laboratory Tochno- Blolo lcal tcctinologlcal, and 2 2,204, 000 
fwb s0i~nco rosonrcli oxplora- 
tory fishing and gca;rosoarch, 
Prlbllof Islands supply, 
flsbory products inspoctlon, 

370,000 

694 000 

(3) 

Btntistiw omm. 
logical Laboratory hxplora- 
tory Flshing and dear 
Research Base Pioneer 
Laboratory, Mkrketlng, dock 
and warehouse. markot dovolopment , 

1 Figures represent origlnal acqulsitlon or construction costs for ownod proporty only. 
2 Installations a t  thls location aro both owned and leased by Buroau of Commorclal Fishcrlos. 
8 Installatlon not owned by Bureau of Commorolal Flshorios. Includos proporty hold undor loases, coop- 

4 Retalned by Bureau of Commerclal Fishorlos undor agrooment ponding convoylng to University of 
oratlvo agreements, and uso pormlts. 

Maryland pursuant to Public Law 89-227. 
Owned by Atomlc Enorgy Commlsslon and oporatod by Buroau of Commorclal Flshorlcs. 

100 
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G-2.-Minor field research stations, market news oflces, explorator?] fishing stations, 
market development  oflccs, ani1 statistical o,flices, calendar year 1 !HI8 

Location ‘l‘ypo l’rliicipal us0 arws 
vnluntion 1 

Alabamu, Bayou 
LuBatro. 

Markct Nows and Stirlislicui Markot Nows and statist1 os...... 
Fioid OfIiCO. 

Alaska: 
Brooks Lako ...... _ _ _ _  Piold ltosoureli Station.--.. _ _ _ _  ~ Blologtcnl rosoarch ___________.__ 
Junuuu _ _ _ _ _ _ _ _ _ _ _  .___ Ytirtlstlcnl Biold Olllco _ _ _ _ _ _  _ _ _  ~ Slutistics _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  ~ _ _  _ _ _  
Kurluk Lirko _________. Piold ltosoarcli Stirtioil _ _ _ _ _  _ _ _ _ _  Ulologlonl ravonrch ___________. _ _  
Kasltsna Bay _ _ _ _ _  -. .-.... do _ _ _ _ _ _ _  ~ _ _ _ _ _  ~ _ _ - - _ _ _ _   do _ _ _ _ _ _ _  _ _ _  _ _ _ _ _  ~ _ _  _ _ _ _ _ _ _ _ _  
Llttlo Port  Waltor _ _ _ _ _ _ _ _ _  do ______-_-_____. ~ - - - _  ~ - _ _ _ -  ...... do _ _ _ _ _ _ _  ~ _ _ _ _ _  ~ _ _ _ _ _  _____.__ 
Olson Bay----- _ _ _ _  .....-.- do _ _ _ _ _ _  _ _ _ _ _ _ _ _  .. --____.___ ...-.. do _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
St. I’nul lslirud _ _ _ _  ........ do _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  
lrnltors COVO ________._ ...- do _____.______ ~ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _  ~ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Kolso ... _ _ _ _  - ~ - - - - - ~ - Exploratory I~Ysliiiifi urid Ooar 

Llttlo Rock.-.-. _ _ _ _  ~ - Murkotlng Ollloo _ _ _ _  ~ - - _ _ _  _ _ _  _ _ _  Murkotlng _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____-.__ 

I ,  

Arkuiisas: 
Exploratory flsliliig arid guar 

Hownrcli Sti\Llon. rosonrch. 

California: 

OIllco. 
Toriniiinl I ~ l u i i d - - ~ ~ ~ ~  Mnrkot lng Oflica, ’I’c!cliiiologlcnl Tcclinologiwl rosonrcli, llsliory 

Luboratorv Miiilcut Nrws products liisl)ootlou inurkol 
and s tn t i s i~cs  O l l i C O .  nows and statlstlcs hportlng. 

Blold OlllCU. roportlng. 

Bloridu: 
Apnlaclilcoln ---....--- Marltot Nows nnd Sliitisllcal 

Fort Myurs -... _ _ _ _  ~ _ _ _ _ _ _ _  do _ _ _ _ _ _ _ _ _ _  ~ ._.____ ~ ___._________ do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
1coy Wosl_______ ~ _____._ ..-do __--.----_._.._-  i do^--------------^^----^--^-- 
St. Potorsburg ....... - I’lxliory Inspoctlori, Yodoral Bisiiory products inspoclloii, 

P’edoral aid, loans and grants, 
rlvor bnslii studios. and 
market dovolopinant. 

Markot nows and slntlsllcs 

Murkot nows mid statlstlcs 

aid, loans arid grants, river 
bash studios, :iiirl inurliotlug. 

l‘nrnim _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ Markat Nows arid St~rtlslicirl 
Plold Of1lco. ropor tlng. 

Qoorgla: 
Atlontn -...-.. _.______ Mnrkotin Ofllco ......-.. _ _ _ _  _ _ _  Markotlrig dovolopinorit _ _ _ _ _ _ _ _ _  
snvannaii _ _ _ _ _ _  ______. ~ t i r t i s t ~ c a P ~ ~ i o i ~ ~  oiiico _ _ _ _ _ _ _ _ _ _  ~tatistiov roporting ___________.__ 

Idaho, 1301~0. .  _ _ _ _ _  _ _ _ _ _ _ _  D’lold Rosonrcli Station _ _ _ _ _ _ _ _  _ _  Itlvor bwln studios _______. ~ - _ _ _  
Illlnols: 

Cl i lca~o .-..-.......--- Mirrkot Nows OIllcu E’lsliory Markot now5 roportlnp, ll~liory 
Proc1ucts InsprctiAn OIIICO. products ios~icotion. 

Do _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  Markotlng Olllcu ______. .~ __.____ Markotlng ___________________-.__ 
Qnllnno _ _ _ _ _ _  - - ____. - - Statlsllcol Blaltl Ofllco _ _ _ _  _ _ _ _  ~ - Statistics roportlng _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1Iouma _ _ _ _ _  _ _ _  _ _ _ _  _ _ _  ~ _ _ _ _  do _ _ _ _ _ _ _  ~  do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Morgan City---- _ _ _ _  .....-- do _ _ _ _ _ _ _  ___________.___ ._________ do _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  
Now 0rlonii.u _ _ _ _ _ _ _ _ _ _  Msrkol Nows Ofllco, Ylnllstlcnl _ _ _ _ _ d o  _______________._______ _ _ _ _  
Portland _ _ _ _ _ _ _  ~ _ _ _ _ _  ~ Ir’lold Offlco _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  _ _  Statlstlca,rnarkot now8,on- 

Rocklnnd. _ _ _ _  - _ _  ~ _ _ _  _ _ _ _ _ _  do _____. .- - _ _ _  _ _ _  ~ _ _ _ _  ~ ._ _ _ _  ~ ____do _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . .  
Wost 13ootlll,ay Statistical Blold Ofllco _ _ _ _ _ _ _ _  _ _  Slntlstlos _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  

Ilarlinr. 
Maryland, Unltlinoro..--. Mnrkot Now8 Omco, inarkotlng - Mnrkot nows roportlng, inarkot- 

Ing. 
Massaciiusotts: 

tics, biotogicn\ and t;ciiiioiofi- 
loirl rouoarcli nmrkotliig, 
jlsiiury ~oans’. 

Qloucostor _ _ _ _ _ _ _ _ _ _  _ _  Plold Olllcn _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _  _ _ _ _ _ _  Stcbtistlcs, biologlcal rosowcli, 
llslio I’Y nrodiicts Insnootion. 

Loulslann: 

BIOld O111co. 
Mnino: 

forcoinont. 

I~oston ---.-......-..- Markot Nows OIllco, ninrkoliiig, Miirlcot iiows ro >ortliig stutls- 
lonnx nrtd grants. 

. - ,  
on rorcomont,. 

Now Bedford __._____ ~ _ _ _ _ _  do .... ____________-_._______ ~ Statistlcs, biologlcnl rcsonrcli, 
niiirkot iiows roportlng, on- 
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G-2.-Minor field research stations, market news oflces, exploratory fishing stations, 
market development ofices, and statistical ofices, calendar year 1988-Continued 

Location Type Principal use QIOW 
valuation I 

New Jersey,Toma Rlver. Btatlstical Field Offlce _ _ _ _ _ _ _ _ _ _ _  Btatlstics _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
New York: 

Bayport _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  do _________I______________________ do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
New York City ...-... Market News Oface Market Market news reporting market- 

lng, Flshery P r o d h a  Inspec- ing, fbhery products’inspec- 
tion Offlca. tion. 

Ohio: 
Oleveland .-......---. Marketlngand Inspffitlon Offlce- Market development fbhery 

Bandusky- _ _ _ _ _ _ _ _ _ _ _  Field Research Btation _ _ _ _ _ _ _ _ _ _  Biological reacarch _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Astorla _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Enforcement and fleld research 

Eugene _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Field reaearch station _ _ _ _ _ _ _ _ _ _ _  River basin studies _ _ _ _ _ _ _ _ _ _ _ _ _  
Portland- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Biological research. _ _ _ _ _ _ _ _ _ _ _ _ _  

Rhode Island 
Polnt Judith. _ _ _ _ _ _ _ _  Field Btatlon- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Btatiatics reportlng _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Warren _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Btatlstical Field Offlca _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Bouth Carolina, Charles- _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
ton. 

Tennessee, Camden _ _ _ _ _ _ _  Btatkt ld  Offlce . . . . . . . . . . . . . . . . . . . . .  do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Texas: 

Aranaas Pess _ _ _ _ _ _ _ _ _ _  Market News and Btatlstical _____do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
B rownsvllle----------- Btatlstical Field Offlce, Flshery Btatlstics flshory produota ln- 
Dallas _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _  Offlce- - _ _ _  _ _ _  _ _ _ _ _ _  - Marketing- - _ _ _  _ _  _ _  _ _ _ _  _ _  _ _ _ _ _ _ _  
Freeport _ _ _ _ _ _ _ _ _ _ _ _ _ _  %%%%Field Offloe- _ _ _ _ _ _ _ _ _  Btatiatics _________________-______ 
Qalveaton _ _ _ _ _ _ _ _ _ _ _ _  Market News and Statistics 

Fleld Offloes. tlca. 
Port Arthur _ _ _ _ _ _ _ _ _ _  Btatbticsl Field Offlce _ _ _ _ _ _ _ _ _ _  Btatlstlcs _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Franklln City _ _ _ _ _ _ _ _  Field Remarch Btation _ _ _ _ _ _ _ _ _ _  Biologld res& _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Eamp ton _ _ _ _ _ _ _ _ _ _ _ _ _  Market News Offlce _ _ _ _ _ _ _ _ _ _ _ _ _  Market new8 reportlng _ _ _ _ _ _ _ _ _ _  
Vlrginla Beach- _ _ _ _ _ _  Btatistlcsl Field Offlce _ _ _ _ _ _ _ _ _ _  Btatlstics _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wee ma.-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  do . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  - - - _ _  _ _ _ _  - 
Be fingham _ _ _ _ _ _ _ _ _ _ _  Enforcement and inspection _ _ _ _ _  Enforcement of oommerclal 

Asheria laws and regulations 
and Ins ectlon. 

North Bonneville. _ _ _ _  Field Research Btation _ _ _ _ _ _ _ _ _ _  Biologica?research- _ _  - _ _  _ _ _  - _ _  
Pasco . . . . . . . . . . . . . . . . . . . . . .  do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Seattle _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Market News Btatlstics en- Market news and statistical 

reporting Ashery loans 
marketlni Federal aid’to 

tlon. 

products inspectioA. 

Oregon: 
Enforcement of commercial 

and biological research. 
stations. flsherlea laws and regulations 

Field Offlce. 
Products Inspection omce. spectioA. 

Market news roporting, stat& 

Virglnk. 

Washin ton: 

forcement fmn and &nta 
marketing!, Federal ald, a id  
reports. Etatea, an6 report publica- 

Wimmin, Ashland _ _ _ _ _ _ _  Fleld Research Btation. _ _ _ _ _ _ _ _ _  Biological research- _ _ _ _ _ _ _  _ _ _  
1 Figures shown are ori acqulsltlon or construction costs. Figures are not shown for the following: 
1 Installation not o w n e e  Bureau of Commerolel Flshories. Includes property held under lease, CD. 
a Inst&%& at thla location are both owned and leased by Bureau of Oommerical Flsheriea. 
4 Included ln Pribilof Islands, appendlr 0-1. 

operatlve menta, and use permits. 
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G-a.-Bureau of Commercial Fisheries vessel feet, calendar lM8 

Length Year Cmtor Maln 

value (horae 
power) 

Name of vessel Home port (feet) bullt estimated engine Misalon 

Pdbflof _ _ _ _ _ _ _ _ _  Seattle, Wash _ _ _ _ _  
Miller Freeman _ _ _ _ _ _  do _ _ _ _ _ _ _ _ _ _ _ _ _  
A l b a t m  N. ... Woods Hole, Mass. 

Qea. B. Kelee... Benttle, Wash _ _ _ _ _  
David Starr Ban Diego, Calif.- 

Jordan. 

Oregon11 _ _ _ _ _ _ _  Pas oula Mlas 
Townaend Ho#ulu, haweii. 

Delaware I1 .___ Qlouoester, Mass.. 

Cromwell. 

Undaunted _ _ _ _ _  Mlaml, Fla _ _ _ _ _ _ _ _  
Qeronlmo _ _ _ _ _ _ _  Qnlveston, Tex-.. 

Charles H. Honolulu, Hawall- 

Oregon _ _ _ _ _ _ _ _ _ _  St. Blmona Island, 

Gilbert. 

Ga. 

John N. Cobb-- Boattle, Wash _ _ _ _ _  
Murre I1 _ _ _ _ _ _ _ _  Juneau, Alaska.- - 

John R. _____do _ _ _ _ _ _ _ _ _ _ _ _ _  
MannIng. 

Qeorge M. Pasesgoula, Misa-- 

Kaho _ _ _ _ _ _ _ _ _ _ _  Baugatuok, Mloh-. 
Bowers. 

Rorqual-. __. _ _ _  Boothbay Harbor, 

Mise Behavior-. Ban Diego, Callf-. 

Obw _ _ _ _ _ _ _ _ _ _ _  Baugatuok, Mioh-. 

Malne. 

Heron _____-.___ Juneau, Alaska _ _ _ _  
Slawwet ____.___ Aehland. W b  _ _ _ _ _ _  

222 loa 

214 1007 

187 1002 

170 1044 

171 1081, 

170 1067 ins io08 

160 1008 

143 1044 

143 1044 

iza ion2 

100 lono 

03 1060 

80 1043 

80 lono 

7s lono 
06 1001 

04 1041 

68 1043 

00 1060 

68 1040 

a7 1040 

no ioai 

1,400 Tranaportatlon of supplies 
and eraonneltothe 
Prlbiof Islands fur seal 
StadOllE. 

2,160 Hlgh-sens salmon Investl- 
gations and OCeaoOg- 
w h y .  
BW% studies; ooeano- 
gra hlo studies In Atlantic 

1, OOO Hlgh9eaa salmon Investi- 
gatlona and oceanog- 

000 Oceanography’ anrdlne 
ecology, atudles on blology 
of other commeroial 

1,100 Fbh and blologlcal r e  

WSLl.8. 

raphy. 

1, &o 

1, ooo 

1, 

1,860 

600 

800 

600 

i i n  

320 

210 

800 

280 

700 

176 

13.5 

147 

140 

spodes. 

b1oloE behavgr, r$d 
dbtr  &Ion. 

Explorato flshhg and 
biologdstudian on the 
groundfishee and sea 
scallops, gear researoh. 

Investigatlons of tropical 
Atlantlo flahery. 

Fbhery oceanographlo r e  
senroh. 

Exploratory flshh 
Paolflo ooeanogro k;Y. tuna 

Paolflo ooeanogra hy ; tuna 
biolo y, behavgr, and 
distrkution. 

Ex loratoryflshln for 
8frim , tuna, an% other 

speotes; gear researoh. 
Exploratory flshing for 

pelagio and bottomfish, 
shrimp, and orabs; gear 
rasoarah. 

0-0 aphlo studies In 
coasttfwaters of South- 
enstern Alaska with 
limited me for sorvloing 
shore faoillties. 

Bottom survegg for halibut; 
patrol work; observatlona 
on forelgn flahing aotivitiw 
in Bering Sen. 

Gear research. 

Exploratory flshin and 
&ear researah on &Idustrial 
hea, ohubs, alewives 

sheapshosd, glczard Bhh, 
and smelt. 

exploratlon on herrlng and 
shellfish. 

POteniallY wmmemlal 

Qear research and Inshore 

abundhoe, and eoology; . 
llmnolog 

Balmon angherrlng re 
seamh. 

R e s m h  on dee water flsh 
ageolas thelr dstrlbutlon, 
B unda$oe, and ecology; 
limnology. 

Bhellflsh researoh; o 
andolamprop sg( 
predator oontroy 
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G-a.-Bureau of Commercial Fisheries vessel fleet, calendar year IN38-Continucd 

N m o  of vessel Homo port (feot) built ostlmated ongino Mission 
Longth Yoar Cost or Main 

valuo (iiorso- 
powor) 

Alosa _ _ _ _ _ _ _ _ _ _ _  Oxford, Md _ _ _ _ _ _ _  48 1041 6, 600 82 Stlollfish rosoarch; o star 
pro ngetion and c8soaso 

Hiodon _ _ _ _ _ _ _ _ _  Mobridgo, 8. Dak- 46 1066 24, OOO 100 Itosoaroh on rosorvoir llsh 
s pocios. 

Musky II------- Snndusky, Ohio ... 46 I000 30,000 1U6 Studios on wnrmwatar tlshos 
of Lnko Erio; limnology; 
pollution studlos. 

J-3486 _ _ _ _ _ _ _ _ _ _ _  Beaufort, N.C _ _ _ _  43 1042 28, Mx) _ _ _ _ _ _ _ _ _  - Itosoarch on shollflsh 
strlpod bass nnd oihor 
coastal spocles collection 
of snmplo for rhiobio- 
logical studios. 

Klngflsh _ _ _ _ _ _ _ _  8t. Potomburg 43 1064 26,000 160 Estunrino invastigntions. 

Phalaropo I L - -  BoothbAy IIar- 40 1032 8,000 226 Clam and tiorring studios. 

Sockeye _ _ _ _ _ _ _ _ _  King Balmon, 40 1046 11,000 176 tinlmon rosoarch work. 

Nancy _ _ _ _ _ _ _ _ _ _  Beaufort, N.C _ _ _ _  40 1060 8,600 110 Rosoarch on shollflsh 

stuSios. 

Boach Fla. 

bor, Maina. 

Alaska. 

strlpod bnss and othor 
oonsta~ specfos, collection 
of snmplo for mdlobio- 
lo&al studios. 
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Seri 

13-Fish and Wildlife Service Publication 
es and a 1968 List of Publications by 

Bureau Personnel 
The regular, established series of the Fish arid Wildlife Service in wltich BCF 

publications appear are: 
I"isher?l BulZet4n.-'lechnical reports on scientiiic investigations of fishery biol- 

ogy. The Bulletin of the United States Fish Commission was begun in 1881; it 
became the Bulletin of tlic Ihireau of IiYshcrirs iu 1!104 and tho Fishery nulletin 
of the k'ish and Wildlil'c. Srrvicc in 1!)41. Separntcs were issriod a s  docuinerits 
through volume 46 ; the lrist docuiiic.nt was No. 1303. I3rgInning with volume 47 
in 1931 and continuing lhrough voluinc~ G2 in 1003, c w h  separutc appeared ns a 
numbcrcd Bullrtin. A new syst~iii Iwgrin in I!)(iR : in  voln~iic 6.7 tlir nrtic*lcs fire 
bound together in a sinRle issue of the Bulletill instead of being issued only as 
individual papers. Twenty-iiiiicl pnpci's (FG(I pp. ) were pu1)lislicd in 1908. Two 
papers (63 pp.) arc in vol1inie (Xi, No. 2, 10 papcrs (IG!) pp.) in volume 00, No. 3, 
nine papers (181 ~ p . )  in volumch 07, No. 1, and eight prigers (163 pp.) in volume 
67, No. 2. Bulletins are distrilnted free to lil)ra?ios, rclsearch institutions, scien- 
tists, and State agencies. Some Bulletins are for sale by the Supcrinte~ident of 
Documents, U.S. Government Printing Offlce, Washington, D.C. 20402. 

fli8heyl I~zduet&Z Rc;.,search.-Technical roports dci~ling with scientific investi- 
gations of fishery technology, ecoiioniics, exploratory fishing, and gear research. 
'Pwelvc papers (134 pp.) W P ~ P  publishcd in 1908. Thrw papers (30 pp.) are in 
volume 4, No. 2, threc papers (23 pp.) in volume 4, No. 3, four papers (32 pp.) 
in volume 4, No. 4, and two papers (43 pp.) in volume 4, No. 5. They are dis- 
tributed free to the flshing industry, libraries, scientists, and twhnologista. 

BpsdaZ Bderttiflo Report-li'ishertcs.-Preliminary or  progress reports and 
reports on seientlfic investigations of restricted scope. IGstahlished as Special 
Scientific Reports i n  1940, Nos. 1 to (17 were issued from that date to 1949, when 
tho new series, Spccinl Scientillc lte~)ort-~~inlrcries, with iiew serial numbering, 
was started. kflighteen of these reports (401 ~?p.) were published in 1068. They 
are distributed free to biologists, cooperators, nnd librariw. They also are dis- 
tributed free on individual requests. 

Fishery Lcuflet.--Popular iufonnntlon on Ashcry subjects Intended primarily 
for use in correspondence. Eleven leaflets (137 PI].) were pul)lished in 1008. They 
are distributed frw to biologists, coolM?rators, ruid libraries. They also are dis- 
tributed free on individuul requests. 

ff~trcuZw.-Popular and serniteclmiml publications of general and regional 
inter(&, intended to nid conservation and maiiageinent. Twenty-six Circulars 
(884 pp.) were published in 1968. They nre distributed free to biologists, coop- 
orators, and librarles. Tliey also are distributed free on individual requests. 

Data Rsport.-Iteports that include compilations of unanalyned or partially 
analyzed data collected during biological, limnological, or occano(graphic investi- 
gations. %%e report@ were originally printed t is 3- by 6-inch microfiche, each Of 
which has up to 40 pages of uiaterial. I n  June 1965, BO&' Ilegan using the 4- by U- 
inch size of microfiche, which holds up to 70 pages, l b e  pages are reducod to 
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oneeighteenth normal size ; consequently, they can be read only through a micro- 
scope, microfiche "reader," or any similar device for enlarging. The Data Report 
series is the flrst Government mlcrofldhe series to be used for  primary publication 
of scientiflc reports. Advantages of microfiche over regular size reports are 
threefold. They occupy only about one-hundredth as much space; they can be 
Printed in a matter of weeks rather than months ; and for our distribution lists, 
the cost of printing and mailing is only about one-tenth as much. Data Reports 
28, 24, 25, 28, %', 28, 29, and 30 (866 pp., 16 microflches) were issued in 1988. 
They are distributed free to a restricted mailing list of laboratories, libraries, 
State flshery agencies, research institutions, and research scientists. [Hard (full- 
size) copy is available for purchase at  the U.S. Department of Commerce, Clear- 
inghouse for Federal Mentiflc and Technical Information, Springfleld, Va. 
mm.1 

U c n n m x d a l  phhe&8 Abetraots.-A monthly abstract of world literature 
(chiefly English language) on flshery technology. Volume 21 in 1988 had 12 
issues (348 pp.). They have free but limited diatribution. 

Uomnw&Z Fhhe&s Revlew.-A monthly Periodical which features articles 
on BCF research and operations and trends and developments in the domestic 
and foreign flsheries. Volume 30 in 1968 had 12 issues (952 pp.). They are for 
sale by the Superintendent of Documents, U.S. Government Printing Offlce, 
Washington, D.C. 20402. Subscription price is $650 a year, $2 additional for 
foreign mailing, single copies 60 cents each. Index for volume 29 (1987) of the 
Commercial Fisheries Review was issued also (46 pp.). 

BtatCethZ Dtgeut.-Annual statistics with detailed tabulations relating to 
flsherg production, manufacture, and commerce. These succeeded the Administra- 
tive Report series. One digest (881 pp.) was published in 1968. Digest8 are for 
sale by the Superintendent of Documents, U.S. Government Printing Offlce, 
Waehington, D.0. 20402; some are distributed free to a limited mailing list. 

U w e n t  F48Wt-g Btatht~.--Cument  etatietical informBtion on flshery pro- 
ductlon, manufacture, and domestic or foreign trade: issued monthly, quarterly, 
or annually by States, regions or larger areas. In 1968, the Branch of Fishery 
statisn~ issued 248 Current Fishery Statistical publications W i n g  1,888 
pages. In addition, considerable data were supplied to BCF's Branch of Market 
News for releaae in itg IPbhery Products Reports. The Ourrent Fishery Statls- 
tical publications are sent to private and Government industries in the United 
States, foreign Industries, and U.& embawies. 

FCehery Products Report.-Daily (6 times a week), monthly, and annual data 
on landings, receipte, supplies, prices, imports, and movements of flsh and flsh 
produds in local areas ; market conditions ; and flshery developments in the 
United States and foreign countries. Special Market News reports showing 
stat is t id  data and tre?ldEl also are i e d  intermittently. Seven Market Newe 
Servlm fleld offlces prepare and mail these free reports. During 1968, the 1,672 
daily reports totaled 5,344 pages; the 84 monthly and 7 annual reports, 068 
pages ; and the 68 supplementary reporta, 280 pages. 

U w e n t  R m m h  Ana~ys.le.-Reporte on prices, landingfi, production of 
proceseed products, importe, exports, and inventories. These reports deal with 
probable market conditions and price movements in the future and are designed 
to help indmtry persomel make decisions on shortrrun and intermediate produc- 
tion, di8trlbUtfOII,  and pricing. They also assist personnel in flahery-related 
Induetries and Government to plan and make decisions in their areas of interest 
or reeponsibility. In 1968, four iswefl d the Ourrent Hlconomic Analysls to 811 
(Shellfish Situation and Outlook) (156 pp. ) , two issues of the Ourrent Hlconomic 



RHIPORT FOR OALHINDAR YHIAR 1988 107 

Analysis FB and F4 (Food Fish Situation & Outlook) (167 pp.) , and three issues 
of the Current Hlconomic Analysis 11, 12, and I3 (Industrial Fishery Products 
Situation & Outlook) (125 pp.) were published. About 6,000 copies of the Shell- 
flsh Situation and Outloolr and Food Fish Situation & Outlook are distributed 
in all BO States and some 70 countries. About 2,000 copies of the Industrial 
Fishery Producta Situation & Outlook are mailed to Industry and Government 
personnel. 

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

Flehery Market Development Ber&e.-This series, established in 1966 to 
replace the Test Kitchen Series, contains popular educational publications on 
care, preparation, purchase, and nutrition of flshery products. These publica- 
tions are for sale by the Superintendent of Documents, U.S. Government Printing 
Offlce, Washington, D.C. 20402. During 1968, three publications (74 pp.) were 
published. 

hf~ocZlalzew8 paper.-One miscellaneous paper, totaling 149 pages, was issued. 
It is the “Report of the Bureau of Commercial Fisheries for the calendar year 
1966.” BCF’s annual reports are distributed free ,to biologists, cooperators, and 
libraries on individual requests. 

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

Publications 
AOKEBMAN, GABY, and MARVIN F. Boussu. 

A floating trap net for use in reservoirs. Commer. Fish. Rev. 30 (12) : 62- 
64. 

AHLBTBOM, B ~ B T  H. 
An evaluation of the flshery resources available to California fishermen. In 

De Witt Gilbert (editor), The future of the flshing industry of the United 
States, pp. 6MO. Univ. Wash., Publ. Fish., New Ser. 4. 

What might be gained from an oceanwide survey of flsh eggs and larvae in 
various BeBsons. Calif. Coop. Oceanic Fish. Invest., Rep. 12: 64-67. 

ALDIUOH, DAVID V., CARL m. WOOD, and KENNETH N. BAxTEB. 
An ecological interpretation of low temperature responses in Penaeue 

aateoue and P. eetijeriu! postlarvae. Bull. Mar. Sci. 18: 61-71. 
ALVEBSON, DAYTON L. 

FA0 study tour in USSR. Oommer. Fish. Rev. 30(1) : 38-40. 
lfishery resources in the Northeastern Pacific Ocean. In De Witt Gilbert 

(editor), The future of the flshing industry of the United States, pp. 8 5  
101. Univ. Wash., Publ. Fish., New Ser. 4. 

AMPOLA, VINOENT Q., and LOUIS J. RONSIVAW. 
Bffect of special handling of haddock on the postirradiation shelf life of 

haddock flllets. U.S. Fish Wildl. Berv., Fish. Ind. Res. 4: 109-111. 
ANDEBSON, MAWABET L., and ~ I N O B  M. RAVESI. 

Relation between protein extractability and free fatty acid production in 
cod muwle aged in ice. J. Irish. Res. Bd. Oan. 26: 2060-2089. 

'This ldat doee not include C-enelal li’laherfm Abstraots. Current IFlshe I J t t l W C s .  
and Commercial IMeherlee Revlew, except a few artlclen for whlch the au%xd UafmM 
me given. 
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ANDEBSON, WILLIAM W. 
Fishes taken during shrimp trawling along the south Atlantic Coast of the 

United States, 1931-35. U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish 570, 
fv + 60 PP. 

Issues and programs . . . Bureau of Commercial Fisheries, Department of 
the Interior. Research and marine resources, Gulf of Mexico Investiga- 
tions, Issues and programs I. Gulf Universities Research Corporation, 

ANDREWE, JAY D. 
PUbl.  107, pp. 1-3. 

Oyster mortality studies in Virginia. VII .  Review of epizootiology and origin 
of Y.I.n&inZa neleon4. Proc. Nat. Shellflsh. Ass. 58 : 23-30. 

ANOELOVIO, J. W., and D. W. ~GNOEL. 
Interaction of gamma irradiation and salinity on respiration of brine shrimp 

(Artemicr, salina) nauplii. Radiat. Res. 36 : 102-108. 
ANTHONY, VhUOHN c., and H. c. BOYAR. 

Comparison of meristic characters of adult Atlantic herring from the Gulf 
of Maine and adjacent water#. Int. Comm. Northwest Atl. Fish,, Res. Bull. 
6 : 91-98. 

ABMBTRONO,  RE^ S., and JOHN R. GI~ADY. 
The late-summer waiters of the Gulf of Mexico. Cornmer. Fislh. Rev. 30(8-9) : 

5 6 4 0 .  
BhDOER, b 8 T O N  0. 

Oyster research in South Carolina. In Thomas L. Linton (editor), Proceed- 
ings of the oyster culture workshop, July 11-13, 1967, pp. 07-08. cfa. Game 
Fish Comm., Mar. Fish. Div., Contrib. 6. 

BARKLEY, RICHARD A. 
Domesticating the sea : prospects and problems. Hawaiian Sugar Technol., 

Oceanographic atlas of the Paciflc Ocean. Univ. Hawaii Press, Honolulu, 

The Kuroshio-Oyashio front : a system of near-stationary vortices. [Abstract.] 
In John 0. Marr (editor), Report of the Symposium on the Cooperative 
Study of the Kuroshio and Adjacent Regions (CSK) (April 29 to May 2, 
19681, Honolulu, Hawaii, Report and Abstracts of PaperH, FA0 Fish. Rep. 
63: 22. 

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

1967 Rep., pp. 179-187. 

20 PP. 

 BARN^, H., and R. W. NBILSON. 

Technol. 22 (6) : 139-141. 
Using the Cotlove titrator for measuring chloride in marine products. Food 

BARRY, 1. J. 
Fish meal prices-New Orleans, La., 1957-1ofp7. U.S. Wsh Wildl. Serv., Bur. 

Commer. Ii”ish., New Orleans Market News Serv., 4 pp. 
Gulf fisheries (selected arms)-lPB7. U.S. Fish Wildl. Serv., Bur. Uommer. 

Fish., New Orleans Market News Serv., 47 pp. 
Gulf of Mexico monthly landings, ex-vessel prices, cold-storage holdings, and 

imports of shrimp (1968). Twelve issues, January to Drccmber, total 12 pp. 
U.S. Fish Wildl. Serv., Bur. Commer. Msh., New Orleans Market News 
f3em. 

List of primary receivers of imported flshcry products a t  Miami, ma., 1968 
(revised). U.S. FiEvh Wildl. Serv., Bur. C o m r .  Fish., New Orleans Market 
News Berv., 6 pp. 
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BAI~TR, GLENN R. 
An economic study of the processing and marketing of Montana commercial 

flsheries products. Univ. Mont., School Bus. Admin., v + 99 pp. 
UnnTLEW, MARTIN R., and RIOHARD L. HAED1LIOII. 

Neuston nets and south Atlantic larval blue marlin (Mulcuiru 1zZgr2oulzs). 
Copeia 1068 : 408474. 

BAYLEY, SUZANNE, HARVEY RABIN, and CIIARLES H. SOUTHWIOK. 
Recent decline in the distribution and abundance of Eurasian milfoil in 

Ohempealre Bay. Chesapeake Sci. 9 : 173-181. 
BECICPR, C.  DALE, and GILBERT PAULEY. 

An ovarian parasite (Protistu ~Izcertus Bedis) from the Pariflc oyster, 
(Irassostrea gigas. J. Invertebr. Pathol. 12 : 425-437. 

BELL, ~ U E D E R I O K  w. 
Economic and institutional factors affecting the demnnd for fish and shellflsh. 
In De Witt Gilbert (editor), The future of the .I~hing industry of the 
United States, pp. 185-100. Univ. Wash., Publ. Fish., New Ser. 4. 

The Pope and the price of fltlh. Amer. &on. ‘Rev. 58: 1346-1350. 

mastern Pacific halibut fishery, 1888-1980. U.S. Wsh Wildl. Serv., Fish. Leafl. 
BELL, F. HEWARD. 

602, iii + 8 pp. 
BENTLEY, WALLAOE W., and HOWARD L. RAYMOND. 

Collection of juvenile salmonids from turbine intake gatewells of major dams 
in the Columbia River system. Trans. Amcr. Fish. SOC. 97: 124-126. 

BEN YAMI, M’NAKHEM, and ROGER E. GREEN. 
Designing an improved Ualifornia tuna purse seine. U.S. Fish Wildl. Serv., 

Fish. Ind. Res. 4 : 183-207. 
BERRY, FREDEICIOK H. 

A new species of carangid flsh (Deoaptcrus tabl)  from the western Atlantic. 
Uontrib. Mar. Sci. 13 : 148-187. 

B ~ I I I C Y ,  B’REDJCICIOK H., mid PEIEIC J. 1’. WHITBREAD. 
A new species of sardine (Surdinella, Clupeidae) from the Marquesas Islands. 

Proc. Biol. SOC. Wash. 81 : 2OD-221. 
BILLY, THO MA^ J. 

Processing. The Catfish Farmer 1 : 14,23-24 
BJOBNN, T. C., D. R. CIWDDOCK, and D. R. C~RLEY. 

Migration and survival of Redfish Lake, Idaho, sockeye salmon, Oncor- 
hgnchua Izerka. Trans. Anier. Fish. SOC. 97 : 360-373. 

BLAOKBURN, MAURIUE. 
Micronelrton of the eastern tropical Pacific Ocean : family composition, dis- 

tribution, abundance, and relations to tuna. U.S. Fish Wildl. Serv., Wsh. 
Bull. 67 : 71-118. 

RLAUIPUEIB, LAWNENUE GENE. 
Commerdal markets for North Dakota lbh. Thesis subdt ted  to the Faculty 

of the North Dakota State University in pnrtial fulflllmeiit of the require- 
ments for the degree of Maater of Science. ix + 132 pp. 

Boss, KENNETH J. 
The subfamily Tellininae in the western Atlaatic : the genera TeZZCna (pant 

11) and TeZZZdora. Johnsonia 4 ( 4 6 )  : 273544. 
BOYAB, H. 0. 

Age, length, and gonadal stuges of herring from George8 Bank and the Gulf 
of Maine, Int. Oomm. Northweat Ltl. Fish., Res. Bull. 6 : 49-41. 
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BBOUK, VE~NON E., and RIOHABD N. UOHIDA. 
Some operational aspects of the Hawaiian live-bait flshery for skipjack tuna 

(Ksteuwonue p e l m i e ) .  U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 674, 
ifi+QPP. 

Baoom, RIOHARD O., JOSIEPH M. MENDEWOHN, and FREDERIOK J. KINQ. 
Signiflcance of dimethyl sulflde it0 the odor of clam m e a h  In. K. 0. Herz 

(editor), Proceedings of the Institute of Food Technologists, 28th Annual 
Meeting, Philadelphia, Pa., May 19-24, 1968, pp. 97-98. 

Significance of dimethyl sulfide to the odor of soft-shell clams. J. Fish. Res. 
Bd. Can. 26 : 2463-2460. 

BIZOWN, EDWARD H., JB. 
Population characteridtics and physical condition of alewives, Al08a pseudo- 

harengu.3, fn a massive dieoff in Lake Michigan, 1967. Great Lakes Fish. 
Comm., Tech. Rep. 13,20 pp. 

BBUOKS, JOHN T., MERTON 0. INQHAM, and THOMAS D. LEMINQ. 
Oceanic conditions in the northwestern Gulf of Guinea, 14 to 30 March 1966 

(part of f ferodmo cruise 6). U.S. Fish Wildl. Serv., Data Rep, 27, i + 46 
pp. on 1 microfiche. 

BBUOKS, JOHN T., M ~ T O N  C. INQHAM, and THOMAS D. LEMINQ. 
Oceanic conditions off Sierra Leone, 10 February to 2 March 1966 (part of 

fferodmo cruise 6). U.S. Fish Wildl. Serv., Data Rep. 28, i $- 43 pp. on 
1 microfiche. 

BULLI~, HABVEY R., Js. 
A program to develop aerial photo technology for assesmnent of surface flsh 

achools. Proceedings of the Gulf and Caribbean Fisheries Institute, 20th 
Annual Searrlon, Ban Juan, Puerto Rico, November 1967, pp. 40-48 

B u m s ,  HARVEY R., JB., and JAMES S. CARPENTER 
Latent flshery resource8 of the central west Atlantic region. I n  De Witt 

Gilbert (editor), The future of the fishing industry of the United States, 
pp. 61-64. Univ. Wash., Publ. Fish., New Ser. 4. 

B u m ~ u  OF Ooad~ago~ l l~  FISHEBIEB. 
An acblon program to demonstrate the feasibility of introducing new tech- 

niques in the Lake Superior commercial fishing industry. Prepared for the 
U.S. Dep. Commer., Tech. Assistance Proj. 1083, vi + 97 pp. 

Available leaflets on flsheriea. U.S. Fish Wildl. Serv., Fish. Leafl. 613, 6 pp. 
Bureau of Commercdal Fisheries Biological Laboratory, Oalveston, Texas. 

U.S. ByBh Wildl. Serv., Circ. 307,8pp. 
Bureau of Commercial Fisheries Biological Laboratory, Honolulu, Hawaii. 
U.S. Fish Wildl. Serv., Oirc. 306,8 pp. 

Bureau of Oommercial Fisheries Fishery-Oceanography Center, La Jolla, 
Oalifornia. U.S. Fish Wildl. Serv., Circ. 292,8pp. 

Bureau of Commercial Fisheries Fishery-Oceanography Center, La Jolla, 
Oallfornia, flscal year 1968. U.S. Fish Wildl. Serv., Circ. 803, v + 32 pp. 

Commercial flsheries Federal aid to States. U.S. Fish Wildl. Serv., Circ. 286, 
36 PB. 

Uommon seme cookery. U.S. Wah Wdadl. Serv., IWh. MU. Develop. Ber. 
18,m PP. 

Iplsh and Wildlife Act of 1066, as amended (an excerpt from Title 16 of the 
United States M e ) .  U.S. Fieh WfldL Serv., arc.  804, i + 11 pp. 

W h e w  motion pictures (lht). U.S. F b h  WildL Serv., B'lsh. Leafl. 621,26 PP. 
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BUEEAU OF (90MMEEOIAL FISHEBIE6--(hl~~U& 
Flavor of Maine. U.S. Fish WildL Serv., Fish. Mkt. Develop. Ser. 11, 19 pp. 

[Available from Superintendent of Documents, U.S. Government Printing 
Offlce, Washington, D.U. 20402 ; price 45 cents.] 

List of Fishery LeafltrJ of the U.S. Fish and Wildlife Service. U.S. Byeh 
Wildl. Serv., Fish. Leatl. 618,80pp. 

Report of the Bureau of Oommercial Fisheries for the calendar year 1988, 
viii + 141 pp. 

Time for seafood. U.S. Fish Wildl. Serv., Fish. Mkt. Develop. Ser. 12, 19 pp 
[Available from Superintendent of Documents, U.S. Government Printing 
Offlce, Washington, D.U. 20402 ; price 46 cental 

Tropical Atlantic Biological Laboratory, Miami, Florida. U.S. Fish Wildl. 
Serv., Circ. 306,8 pp. 

BUEEAU OB ~OMMEEOIAL FISHEEIES, BIOLOQIOAL LABOILATOBY, BEAUTIVET, N.0. 
Report of the Bureau of Commercial Fisheries Biological Laboratory, Beau- 

fort, N.U., for the flscal year ending June 30, 1967. U.S. Fish Wildl. Serv., 
Uirc. 287, iii + 22 pp. 

BUEEAU OF UOMMEEOIAL FIBHEEIEE, BIOLOQIOAL LABORATORY, GALVESTON, n x .  
Report of the Bureau of Commercial Fisheries Biological Laboratory, 

Galveston, Texas, flscal year lQ67. U.S. Fish Wildl. Serv., Uirc. 296, 
iv + 35 pp. 

BUEEAU OF CoMMEEOIAL FISHEEIES, BIOLOQIOAL LABOILATOBY, ST. PETFJtSBUEQ 
BEAOH, FLA. 

Report of the Bureau of Uommercial Fisheries Biological Laboratory, St. 
Petersburg Beach, Florida, flscal year 1967. U.S. F k h  Wildl. Serv., Circ. 
290, iii + 17 pp. 

BUEEAU OF COMMEEOIAL FISHEBIES, BOSTON  MAE^ NEWS SEEVIOE. 
New Elngland flsheries monthly summary (lQ68). Twelve Issues, January to 

December, total 06 pp. 
BUEIUU OF COMMEEOIAL FISHEEIES, BRANOH OF mBEENT HlOONOMIO ANALYSIS. 

Food flsh situation & outlook. U.S. Fish Wildl. Serv., Uurr. Hlcon. Anal. F8, 

Food flsh situation & outlook. U.S. Fish Wildl. Serv., Uum. Hlcon. AnaL F4, 

Historical statistics (prices received by fishermen). U.S. Fish Wildl. Serv., 

Industrial flshery products situation & outlook. U.S. Fish Wildl. Serv., Uurr. 
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Partial list of flshing boat builders. U.S. Fish Wildl. Serv., Nsh. Leafl. 618, 
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Wildl. Serv., Circ. 280, iii 3. 45 pp. 

Research facilities of the Radiobiological Laboratory, Bureau of Cam- 
mercial Fisheries, Beaufort, North Carolina. U.S. Fish Wildl. Scrv., Circ. 
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mat 23 to  25,1967, pp. 107-121. 

ChPTIVA, m A N o I S  J. 
Design of the fishery research vessel Oregolz IZ. U.S. Fish Wildl. Serv., Oirc. 
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Quality changes in albacore tuna during storage on ice and in refrigerated 
CIUWFOBD, LADELL, and ROUND IpMm. 
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born,  0. W., 0. W. TIIOM-, and 0. Smms. 
Blffects of protein, amino acid levels, and feeding methods on growth of 

fingerling channel catfish. Progr. Fish-Uult. 80 : 187-106. 
DI MaBoo, P. 

Ust of Uhicago brokers and importers of fishery products and byproducts 
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'fieeman' studies salmon distribution & environment nmr Adalc Island. 
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E ~ L ,  WESLEY J., and CI~ARLIGXI 11. ICositr. 
Physical and chemical limnology of J3rownlcc: Reservoir, l!)(Y2-64. U.S. Fish 
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Fishery resources of the North Atlantic urea. I n  De Witt Gilbert (editor), 
The future of the fishing industry of the United States, pp. 62-60. Univ. 
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At. Energy Cornm., Contract Number A'l'(40-7)-2442. Mod. NO. 6. 

BNOEL, D. W., and J. W. ANQELOVIU. 
Effects of radiation and salinity on the respiration of brine shrimp nauplii. 
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